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S t a t e  H i g h w a y  N o .  1 0  - P a c i f i c  H i g h w a y ,  S h i r e  o f  Byron 
P r o p o s e d  B r u n s w i c k  H e a d s  Bypass 

T h a n k  y o u  f o r  y o u r  l e t t e r  o f  2 7  A u g u s t ,  1 9 9 1  i n d i c a t i n g  that 
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 )  f o r  the 
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  i s  an 
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  t h e  Environmental 
P l a n n i n g  a n d  A s s e s s m e n t  A c t ,  1 9 7 9 .  T h e  E I S  s h a l l  b e a r  a 
c e r t i f i c a t e  r e q u i r e d  b y  c l a u s e  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  No  1). 

3 .  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  5 8  o f  t h e  R e g u l a t i o n ,  the 
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  m a t t e r s  b e  specifically 
a d d r e s s e d  i n  t h e  EIS: 

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  s e l e c t e d  r o u t e  over 
o t h e r s  c o n s i d e r e d ,  c o n s i d e r  a l s o  t h e  ' d o  nothing' 
option; 

f l o r a  a n d  f a u n a  s u r v e y  o f  t h e  p o r t i o n  o f  t h e  flora 
r e s e r v e  a f f e c t e d  b y  t h e  r o u t e ,  m e a s u r e s  i n t e n d e d  to 
c o m p e n s a t e  f o r  t h i s  l o s s  a n d  e x p e c t e d  i m p a c t  o n  the 
r e m a i n i n g  p o r t i o n  o f  t h e  reserve; 

i m p a c t  o f  t h e  p r o p o s a l  o n  t h e  l o c a l  f l o o d i n g  regime; 

p r o v i s i o n s  f o r  l o c a l  a c c e s s  t o  a n d  f r o m  t h e  highway; 

a n y  a d v e r s e  i m p a c t s  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  h i g h w a y  o n  t h e  B r u n s w i c k  River; 

c o n s i d e r a t i o n  o f  t h e  i m p a c t  o f  p r o p o s e d  future 
e x t e n s i o n s  t o  t h i s  r o u t e  o n  S E P P  1 4  W e t l a n d  n o .  6 2  and 
a n y  p o s s i b l e  i m p a c t s  o n  S E P P  1 4  W e t l a n d s  6 4  & 65; 
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r e s u l t s  o f  c o n s u l t a t i o n  with: 

- D e p a r t m e n t  o f  W a t e r  Resources; 
- N a t i o n a l  P a r k s  a n d  W i l d l i f e  Service; 
- D e p a r t m e n t  o f  C o n s e r v a t i o n  a n d  L a n d  Management; 
- B y r o n  S h i r e  Council. 

4 .  A t t a c h m e n t  No  2 i s  a g u i d e  t o  t h e  t y p e  o f  i n f o r m a t i o n  most 
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  p r o p o s e ;  n o t  all 
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 ,  t h e  guide 
i s  n o t  exhaustive. 

5 .  W h e n  a n  a d e q u a t e  E I S  h a s  b e e n  p r e p a r e d  f o r  t h e  subject 
p r o p o s a l ,  a s  d e t e r m i n i n g  a u t h o r i t y ,  y o u  s h o u l d  t h e n  proceed 
w i t h  t h e  m a t t e r  i n  a c c o r d a n c e  w i t h  S e c t i o n s  1 1 2  a n d  1 1 3  o f  the 
A c t ,  a n d  p l a c e  t h e  d o c u m e n t  o n  p u b l i c  e x h i b i t i o n .  The 
p r o c e d u r e s  f o r  p u b l i c  d i s p l a y  t h a t  a r e  t o  b e  f o l l o w e d  b y  the 
p r o p o n e n t  a n d / o r  d e t e r m i n i n g  a u t h o r i t y  a r e  a s  i n  c l a u s e s  6 0  to 
6 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  a n d  A s s e s s m e n t  Regulation, 
1980 

6 .  W h e n  t h e  E I S  i s  c o m p l e t e d ,  f o u r  ( 4 )  c o p i e s  s h o u l d  be 
f o r w a r d e d  t o  t h e  S e c r e t a r y ,  A t t e n t i o n :  M a n a g e r ,  Assessment 
B r a n c h  p u r s u a n t  t o  S e c t i o n  1 1 2 ( 2 )  o f  t h e  A c t ,  a s  w e l l  as 
d e t a i l s  o f  t h e  e x h i b i t i o n  p e r i o d  a n d  p u b l i c  d i s p l a y  locations. 

7 .  T h e  d e t e r m i n i n g  a u t h o r i t y  s h o u l d  a l s o  n o t e  t h a t  section 
1 1 3  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  A s s e s s m e n t  A c t ,  1979, 
a n d  c l a u s e  6 1  o f  t h e  a s s o c i a t e d  R e g u l a t i o n ,  r e q u i r e s  t h a t  the 
E I S  b e  m a d e  a v a i l a b l e  f o r  i n s p e c t i o n  a t  t h e  s a m e  t i m e  i n  the 
o f f i c e s  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  a n d  t h e  D e p a r t m e n t  as 
w e l l  a s  a n y  o t h e r  a g e n c i e s  n o m i n a t e d  b y  t h e m .  T o  e n s u r e  that 
s i m u l t a n e o u s  e x h i b i t i o n  o c c u r s ,  t h e  R o a d s  a n d  Traffic 
A u t h o r i t y  s h o u l d  f o r w a r d  t h e  n e c e s s a r y  d o c u m e n t s  t o  the 
D e p a r t m e n t  p r i o r  t o  t h e  c o m m e n c e m e n t  o f  t h e  p u b l i c  display 
p e r i o d .  T h i s  w i l l  e n a b l e  c o n c u r r e n t  e x h i b i t i o n  i n  the 
D e p a r t m e n t ' s  h e a d  o f f i c e  a n d  t h e  r e l e v a n t  r e g i o n a l  office 
w h e r e  appropriate. 

8 .  S h o u l d  a n y  s u b m i s s i o n s  b e  m a d e  d u r i n g  t h e  p e r i o d  o f  public 
e x h i b i t i o n ,  i t  i s  a d v i s e d  t h a t  s u c h  s u b m i s s i o n s  s h o u l d  be 
f o r w a r d e d  t o  t h e  S e c r e t a r y  i n  a c c o r d a n c e  w i t h  S e c t i o n  113(3) 
o f  t h e  Act. 

9 .  I f  t h e  d e t e r m i n i n g  a u t h o r i t y  h a s  n o t  r e c e i v e d  a reply 
w i t h i n  2 1  d a y s  o f  s e n d i n g  s u b m i s s i o n s  t o  t h e  S e c r e t a r y ,  it 
s h o u l d  p r o c e e d  t o  d e t e r m i n e  t h e  m a t t e r .  T h e  D e p a r t m e n t  will 
o n l y  c o n t a c t  t h e  d e t e r m i n i n g  a u t h o r i t y  a f t e r  t h e  r e c e i p t  of 
s u b m i s s i o n s  i f  a n  i s s u e  o f  m a j o r  s i g n i f i c a n c e  i s  involved. 

1 0 .  I f  t h e r e  i s  n o  o b j e c t i o n  t o  t h e  p r o p o s e d  d e v e l o p m e n t  a s  a 
r e s u l t  o f  t h e  e x h i b i t i o n ,  t h e  d e t e r m i n i n g  a u t h o r i t y  may 
d e t e r m i n e  t h e  m a t t e r  a t  a n y  t i m e  a f t e r  t h e  l a s t  d a y  u p o n  which 
s u b m i s s i o n s  a r e  accepted. 



1 1 .  I t  w o u l d  b e  a p p r e c i a t e d  i f  a c o p y  o f  t h e  determination 
c o u l d  b e  f o r w a r d e d  t o  t h e  D e p a r t m e n t  f o r  o u r  information. 

1 2 .  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  r e g a r d i n g  this 
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. 

Y o u r s  faithfully 

P e t e r  Hamilton 
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. 1 

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  N o  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. 
O n  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. 



1 
. 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 8 ,  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  w i t h  r e g a r d  t o  i m p a c t  on 
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  R e s o u r c e s  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. 
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PROPOSED BRUNSWICK HEADS BYPASS 

I r e f e r  t o  y o u r  l e t t e r  d a t e d  2 0  J u l y  1 9 9 2  i n d i c a t i n g  t h a t  t h e  RTA 
i s  n o w  i n t e n d i n g  t o  e x a m i n e  t w o  r o u t e s  i n  d e t a i l  i n  the 
p r e p a r a t i o n  o f  t h i s  EIS. 

2 .  I c o n f i r m  t h a t  t h e  D i r e c t o r ' s  r e q u i r e m e n t s  i s s u e d  b y  the 
D e p a r t m e n t  o n  2 5  S e p t e m b e r  1 9 9 1  a p p l y  i n  r e s p e c t  o f  b o t h  t h e  red 
r o u t e  a n d  p i n k  r o u t e  a s  i d e n t i f i e d  i n  y o u r  letter. 

3 .  A d d i t i o n a l l y ,  t h e  f o l l o w i n g  r e q u i r e m e n t s  s h o u l d  a l s o  be 
a d d r e s s e d  f o r  e a c h  route: 

. a f u l l  a s s e s s m e n t  o f  t h e  v a l u e  o f  t h e  c l o s e d  h e a t h l a n d  a n d  the 
i m p a c t  o f  e a c h  p r o p o s e d  r o u t e  o n  t h e  heathland; 

. f u t u r e  p l a n s  f o r  t h e  e x p a n s i o n  o f  B r u n s w i c k  H e a d s  and 
r e l a t i o n s h i p  t o  e a c h  route; 

. i m p a c t  o n  a g r i c u l t u r a l  land; 

. r e s u l t s  o f  p r e l i m i n a r y  s o i l  s u r v e y  t o  i n v e s t i g a t e  the 
l i k e l i h o o d  o f  e n c o u n t e r i n g  a c i d  s u l p h a t e  s o i l s  a n d ,  if 
n e c e s s a r y ,  m e a s u r e s  r e q u i r e d  t o  c o n t r o l  impacts; 

n o i s e  impact. 

4 .  YOU w i l l  b e  a w a r e  t h a t  w h i l e  a n  E I S  c a n  c o n s i d e r  a n y  n u m b e r  of 
a l t e r n a t i v e s  t o  a p r o p o s a l ,  a p r o p o s e d  a c t i v i t y  m u s t  b e  identified 
I n  t h e  E I S .  I n  t h i s  c a s e ,  o n l y  o n e  o f  t h e  p i n k  r o u t e  o r  t h e  red 
r o u t e  c o u l d  b e  i d e n t i f i e d  a s  t h e  p r o p o s e d  activity. 

5 .  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  r e g a r d i n g  this 
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. 

Y o u r s  sincerely, 

d 
B. Adams 
manager 
A s s e s s m e n t s  a n d  m a j o r  H a z a r d 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  
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D e a r  M r  McNamara, 

RE:  STATE HIGHWAY 1 0  — PACIFIC HIGHWAY, SHIRE OF BYRON 
PROPOSED BRUNSWICK HEADS BYPASS 

DIRECTOR'S REQUIREMENTS — FAUNA IMPACT STATEMENT 

I n  r e p l y  t o  y o u r  l e t t e r  d a t e d  1 3  M a r c h  1 9 9 2 ,  t h e  Fauna 
I m p a c t  S t a t e m e n t  ( F I S )  m u s t  m e e t  a l l  o f  t h e  requirements 
o f  S e c t i o n  9 2 D ( 1 )  o f  t h e  N a t i o n a l  P a r k s  a n d  Wildlife 
A c t ,  1 9 7 4 .  P u r s u a n t  t o  S e c t i o n  9 2 0 ( 3 ) ,  i n  a d d i t i o n  to 
t h e  b a s i c  r e q u i r e m e n t s  s e t  o u t  i n  S e c t i o n  9 2 D ( 1 )  I 
r e q u i r e  t h e  following: 

1 )  A f u l l  f a u n a  s u r v e y  i s  r e q u i r e d  t o  b e  conducted 
a l o n g  t h e  p r o p o s e d  r o u t e  a n d  a l l  feasible 
a l t e r n a t i v e  r o u t e s ,  a n d  s u r r o u n d i n g  a r e a s  l i k e l y  to 
c o n t r i b u t e  t o  f a u n a  h a b i t a t  ( s t u d y  area). 

2 

3 

4 

5 

A d e s c r i p t i o n  o f  t h e  l o c a l  a n d  regional 
d i s t r i b u t i o n  o f  e n d a n g e r e d  f a u n a  k n o w n  o r  l i k e l y  to 
o c c u r  i n  t h e  s t u d y  area. 

A n  a s s e s s m e n t  o f  d i s p e r s a l  o r  m o v e m e n t  a r e a s  or 
r o u t e s  o f  t h e s e  s p e c i e s  a n d  a n y  b a r r i e r s  to 
i n t e r b r e e d i n g  o p p o r t u n i t i e s  b e t w e e n  p o p u l a t i o n s  of 
e n d a n g e r e d  fauna. 

A d e s c r i p t i o n  o f  t h e  h a b i t a t s  o f  e n d a n g e r e d  fauna 
k n o w n  t o  o c c u r  i n  t h e  s t u d y  a r e a ,  habitat 
d i s t r i b u t i o n  w i t h i n  t h e  s t u d y  a r e a  a n d  regional 
d i s t r i b u t i o n  o f  t h e s e  h a b i t a t s .  H a b i t a t  c r i t i c a l  to 
l i f e  c y c l e  e v e n t s  o f  t h e s e  e n d a n g e r e d  species 
s h o u l d  b e  identified. 
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P r o v i d e  d e t a i l e d  i n f o r m a t i o n  o n  t h e  proposed 
h a b i t a t  r e s t o r a t i o n  f o r  a l l  a l t e r n a t i v e  routes. 
T h i s  s h o u l d  i n c l u d e  t h e  e x p e c t e d  t i m e  t a k e n  to 
r e s t o r e  h a b i t a t ,  a n y  p r o p o s a l s  o r  o p p o r t u n i t i e s  to 
i m p r o v e  h a b i t a t  a n d  t h e  l i k e l y  i m p a c t  o n  fauna, 
p a r t i c u l a r l y  d u r i n g  t h e  t i m e  t h e  h a b i t a t  i s  being 
restored. 

D e s c r i b e  t h e  l i k e l y  i m p a c t  o f  t h e  p r o p o s a l  on 
i n c r e a s e d  m o r t a l i t y  o f  f a u n a  w i t h  r e g a r d  to 
i n c r e a s e d  p r e d a t i o n  a n d  r o a d  k i l l s ,  a n d  any 
m e a s u r e s  p r o p o s e d  t o  a m e l i o r a t e  t h e s e  impacts. 

A d e s c r i p t i o n  o f  p r o p o s e d  f a u n a  underpasses, 
i n c l u d i n g  t h e  d e s i g n ,  l o c a t i o n ,  p r e d i c t e d  u s a g e  and 
a n y  i n c i d e n t a l  i m p a c t s ,  s u c h  a s ,  increased 
p r e d a t i o n  a n d  a n y  p r o p o s e d  a m e l i o r a t i o n  o f  expected 
i m p a c t s .  T h e  d e s c r i p t i o n  s h o u l d  a l s o  indicate 
w h i c h  s p e c i e s  a r e  e x p e c t e d  t o  u t i l i s e  the 
underpasses. 

9 )  D e t a i l s  o f  a n  o n - g o i n g  m o n i t o r i n g  o f  the 
e f f e c t i v e n e s s  a n d  i m p a c t  o f  t h e  p r o p o s e d  fauna 
u n d e r p a s s e s ,  a n d  r e m e d i a t i o n  measures. 

T h e  F a u n a  I m p a c t  S t a t e m e n t  w h i c h  s a t i s f i e s  t h e  above 
r e q u i r e m e n t s  m u s t  b e  f o r w a r d e d  i n  w r i t i n g  t o  the 
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 .  S h o u l d  y o u  require 
a n y  f u r t h e r  i n f o r m a t i o n ,  p l e a s e  c o n t a c t  Ms Diane 
C a m p b e l l ,  M a n a g e r ,  T h r e a t e n e d  S p e c i e s  U n i t ,  o n  ( 0 2 )  585 
6444. 

Y o u r s  sincerely, 

, 

W . J .  Gillooly 
Director 

1 5 APR 1992 
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Our reference: 
Your reference: 

A12473 JA:JA 
TEP 10/62.1325 

Attention: Bruce McNamara 

DIRECTOR'S REQUIREMENTS FOR STATE HIGHWAY 1 0 -  PACIFIC 
HIGHWAY, SHIRE OF BYRON, PROPOSED BRUNSWICK HEADS 
BYPASS - FAUNA IMPACT STATEMENT 

NSW 
NATIONAL 
PARKS AND 
WILDLIFE 
SERVICE 

2 5 AUG 1992 

Thank you for your letter dated 20 July, 1992, requesting further requirements for a 
Fauna Impact Statement for the above development. 

The Fauna Impact Statement (FIS) must meet all of the requirements of Section 
92D(1) of  the National Parks and Wildlife Act, 1974. Pursuant to Section 92D(3), 
in addition to the basic requirements set out in Section 92D(1), I require the 
following: 

1) A full fauna survey is required to be conducted along the proposed route and 
all feasible alternative routes, and surrounding areas likely to contribute to 
fauna habitat (study area). Sampling methodology should specifically target 
endangered species known or likely to occur in the study area. The Service 
considers that the following Schedule 12 species may occur in the study 
area: 

Part 1 - Threatened 
Green and Golden Bell Frog (Litoria aurea) 
Red Goshawk (Erythrotriorchis radiants) 

Part 2 - Vulnerable and Rare 
Wallum Froglet (Crinia tinnula) 
White-eared Monarch (Monarcha leucotis) 
Osprey (Pandion haliaetus) 
Ground Parrot (Pezoporus wallicus) 
Eastern Grass Owl (Tyto longimembris) 
Long-nosed Potoroo (Potorous tridactylus) 
Queensland Blossom Bat (Syconycteris australis) 
Queensland Long-eared Bat (Nyctophilus bifax) 
Yellow-bellied Sheath-tailed Bat (Saccolaimus flaviventris) 
White-stiped Mastif Bat (Nyctinomus australis) 
Hoary Bat (Chalinolobus nigrogriseus) 
Queensland Tube-nosed Bat (Nyctimine robinsoni) 
Black Flying Fox (Pteropus alecto) 
Large-footed Mouse-eared Bat (Myotis adversus) 
Greater Broad-nosed Bat (Scoteanax reuppellii) 
Eastern Chestnut Mouse (Pseudomys gracilicaudatus) 

Australitin-tiicule IX% recycled paper 

Head Office 
43 Bridge Street 
Hurstville NSW 
Australia 
PO Box 1967 
Hurstville 2220 
Fax: (02) 585 6555 
Tel: (02) 585 6444 
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2) A full description of the methodology used in any additional survey work 
including dates of  survey, weather conditions, number of traps, configuration 
of  traps etc. Identification of reptiles, frogs and bats should be confirmed by 
a recognised authority (eg. Australian Museum) for species of taxonomic 
uncertainty. 

3) A description of the local and regional distribution of endangered fauna 
known or likely to occur in the study area. 

4) An assessment of dispersal or movement areas or routes of endangered fauna 
species and any barriers to interbreeding opportunities between populations 
of these species. 

5) A description of the habitats and potential habitats of endangered fauna 
known or likely to occur in the study area, habitat distribution within the 
study area and regional distribution of these habitats . Habitat critical to 
essential behavioural patterns of the endangered species should be identified. 

6) A description of the location, nature and extent of habitat degradation which 
may result from the proposed activity and the likely effect on endangered 
fauna known or likely to occur in the study area. A full discussion of these 
factors in relation to all alternative routes should be included. 

7) Provide detailed information on the proposed habitat restoration for all 
alternative routes. This should include the expected time taken to restore 
habitat, any proposals or opportunities to improve habitat and the likely 
impact on fauna, particularly during the time the habitat is being restored. 

8) Describe the likely impact of the proposal on increased mortality of fauna 
with regard to increased predation and road kills, and any measures proposed 
to ameliorate these impacts. 

9) Detailed comparison of the endangered fauna known or likely to occur on 
each proposed route and the impacts of the proposal on those endangered 
fauna and the effectiveness of mitigation measures. 

The Fauna Impact Statement which satisfies the above requirements must be 
forwarded in writing to the National Parks and Wildlife Service. Should you require 
any further information, please contact Mr Peter Brookhouse, Manager, Threatened 
Species Unit, on (02) 585 6424. 

Yours faithfully 

J Gillooly 
Director 

2 0 'AUG 1992 



APPENDIX C 

Relevant Sections of some of The Legislation 
applying to this Project 



67 

i3 

Tbuilding 
;ernent or 
'building 

lebuilding 
extension 

elation to 
purposes 
ity that is 
6 of  this 

of this 
fling of 

ich, after 
separate 

by any 
rter the 
separate 

)vision 

to the 
of land 
he case 

(1 on a 

taY be 
Or 
1 of an 

fl by 

4 

1 . . . 6  • 
" 

A.6 

p, 

111 . 

1 

7 

Environmental  Planning a n d  Assessment Act 1979 No. 203 

(4) A reference in this Act to  the exercise o f  a function includes, where 
tha t  function is a duty, a reference to the performance o f  that  duty. 

(5) Subject to section 56, a reference in this Act to the Director o r  a 
counci l  p r e p a r i n g  a n  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  o r  an 
e n v i r o n m e n o l  study includes a reference to the Director o r  a council, as 
the case may be, causing that  environmental  planning instrument or 
environmental  study to be prepared on his o r  its behalf. 

(6) T h e  Minister  may, by order  published in the Gazette, declare any 
land, whether  o r  not consisting o f  areas o r  parts o f  areas, to be a region for 
the purposes o f  this Act. 

(7) A reference in this Act to  a direction is a reference to a direction in 
writing. 

(8) A power, express or  implied, to give a direction under  this Act 
includes a power to revoke or  a m e n d  the direction. 

(9) A referer 

. 
form that  is to 

(10) A refer( 
environmental 
or  thing tha t  is 

(11) A refere 
to the granting 

Objects 

5. T h e  obje 

(a) t o  en 
(i 

(i (f) whether the land is currently being assessed for wilderness by the Director of  National Parks and (II Wildlife under the Wilderness Act 1987; 

ri• 
(g) any adverse effect on the survival o f  that species of protected fauna or o f  populations o f  that fauna. Explanatory note 

Items (1) and (2) provide guidance to public authorities in assessing the ; impacts of developments when exercising their statutory powers under the Act. 

• •  J . - .Carpru^p tn Significant effect on the environment o f  protected fauna 4A. Fo r  the purpose  o f  sections 77,  90 and 112, in deciding whether  there is likely to be a significant effect on the environment  o f  protected fauna the following factors k must  be taken into account: 
(a) the extent o f  modification or removal o f  habitat, in relation to the same habitat type in the locality: 
(b) the sensitivity o f  the species of  fauna to removal or modification o f  its habitat; 
(c) the time required to regenerate critical habitat,  namely, the whole o r  any part o f  the habitat which is essential for the survival of that species of  fauna; 
(d) the effect on the ability o f  the fauna  populat ion to recover, including interactions between the subject land and adjacent habitat that may influence the population beyond the area proposed for development or activities; 
(e) any proposal to ameliorate the impact; 
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"determining authority- means a Minister or public authority and, in 
relation to any activity, means the Minister or public authority 
by or on whose behalf the activity is or is to be carried out or any 
Minister or public authority whose approval is required in order 
to enable the activity to be carried out: 

-nominated determining authority", in relation to an activity, means 
the determining authority nominated by the Minister in 
accordance with section H OA in relation to the activity: 

-proponent-, in relation to an activity, means the person proposing to 
carry out the activity. 

Nomination of nominated determining authority 

1 1 0 . ( 1 )  Where the approval o f  more than one determining authority 
is required in relation to an activity or an activity o f  a specified class or 
description (either in respect or the carrying out o f  the activity or the 
granting o f  an approval in respect o f  the activity), the Minister may. by 
order published in the Gazette and in a newspaper circulating throughout 
the State. nominate a determining authority to be the nominated 
determining authority in relation to the activity or an activity o f  that class 
or description for the purposes of  this Part. 

(2) Where, under subsection (1), the Minister has nominated a 
determining authority to be the nominated determining authority in relation 
to an activity or an activity o f  a specified class or description, any other 
determining authority which would otherwise be required to comply with 
the provisions o f  this Part in relation to the activity or an anti it o f  that 
class or description is not required— 

(a) to comply with section 112 (2) or (3); or 
(b) to comply with section 113 (subsection (3) excepted), 

in relation to the activity or any activity which comes within dm: niass or 
description but shall, in all other respects, comply with !he relevant 
provisions o f  this Part. 

Duty to consider environmental impact 

111. For the purpose o f  attaining the objects o f  this Act relating to the 
protection ao,1 enhancement o f  the environment, a determining authority 
in its consideration o f  an activity shall, notwithstanding any other provisions 
o f  this Act or the provisions o f  any other Act or o f  any instrument  made 
under this or any other Act, examine and take into account to  the fullest 
extent possible all matters affecting or likely to affect the environment by 
reason o f  that activity. 
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Decision of  determining authority in relation to certain activities 

112. (1) A determining authority shall not carry out an activity, or grant 
an approval in relation to an activity, being an activity that is a prescribed 
activity, an activity o f  a prescribed kind or an activity that is likely to 
significantly affect the environment unless— 

(a) the determining authority has obtained or been furnished with and 
has examined and considered an environmental impact statement 
in respect o f  the activity— 

(i) prepared in the prescribed form and manner by or on 
behalf o f  the proponent; and 

(ii) except where the proponent is the determining authority, 
submitted to the determining authority in the prescribed 
manner: 

(b) notice referred to in section 113 (1) has been duly given by the 
determining authority (or. where a nominated determining 
authority has been nominated in relation to the activity, by the 
nominated determining authority), the period specified in the 
notice has expired and the determining authority has examined 
and considered any representations made to it or any other 
determining authority in accordance with section 113 (2); 

(c) the determining authority has complied with section I 1 3 (3); 

(d) where it receives notice from the Secretary that the Minister has 
directed that an inquiry be held in accordance with section 119 
with respect to the activity, the inquiry has been held and the 
determining authori ty has considered the findings and 
recommendations o f  the Commission o f  Inquiry and any advice 
given to it by the Minister in accordance with section 114; and 

(e) where it receives notice from the Secretary that the Director has 
decided that an examination be undertaken in accordance with 
section 113 (5), that examination has been carried out and the 
determining authority has considered the report furnished to it in 
accordance with that subsection. 

(2) The determining authority o r  nominated determining authority, as  the 
case requires. shall, as soon as practicable after an  environmental  impact 
statement is obtained by or furnished to it, as referred to in subsection (1), 

.1 
but before giving notice under  section 113 (1), furnish to the Secretary a 

copy o f  the statement. 
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(3) A determining authority or nominated determining authority, as the 
case requires, shall furnish such number  o f  additional copies o f  an 
environmental  impact statement to the Secretary as the Secretary may 
request. 

(4) Before carrying out an activity referred to in subsection (1) o r  in 
determining whether to grant an approval in relation to such an  activity, a 
determining authority which is satisfied that the activity will detrimentally 
affect the environment— 

(a) may, except where it is the proponent  o f  the activity— 

(i) impose such conditions o r  require such modifications as 
will in its opinion eliminate or  reduce the detrimental 
effect o f  the activity on the environment;  or 

(ii) disapprove o f  the activity; or 
(b) may, where it is the proponent o f  the activity— 

(i) modify the proposed activity so as to eliminate o r  reduce 
the detrimental effect o f  the activity on the environment; 
or 

(ii) refrain from undertaking the activity. 

(5) Where a determining authority, not being the proponent  o f  an 
activity, imposes conditions as referred to in subsection (4) (a) (i) or 
disapproves o f  an activity as referred to in subsection (4) (a) (ii), the 
determining authority shall, by notice in writing to the proponent,  indicate 
the reasons for the imposition o f  the conditions o r  for disapproving o f  the 
activity. 

(6) The  provisions o f  subsection (4) have effect notwithstanding any other 
provisions o f  this Act o r  the provisions o f  any other Act o r  o f  any 
instrument  made  under  this o r  any other  Act. 

(7) Where a nominated determining authority has been nominated  in 
relation to an  activity, no other determining authority which may grant an 
approval  in relation to the activity shall be concerned to inquire whether 
o r  not  the nominated determining authority has complied with this section 
o r  section 113. 
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Decision of determining authority in relation to certain activities 

112. (1) A determining authority shall not carry out  an activity, o r  grant 
an approval in relation to an  activity, being an activity that is a prescribed 
activity, an  activity o f  a prescribed kind o r  an activity that  is likely to 
significantly affect the environment  unless— 

(a) the determining authority has obtained or been furnished with and 
has examined and  considered an environmental  impact  statement 
in respect o f  the activity— 

(i) prepared in the prescribed form a n d  manne r  by or  on 
behalf  o f  the proponent; and 

(ii) except where the proponent is the determining authority, 
submit ted to the determining authori ty in the prescribed 
manner: 

(b) notice referred to in section 113 (1) has been duly given by the 
determining authority (or, where a nominated determining 
authori ty has been nominated in relation to the activity, by the 
nomina ted  determining authority), the period specified in the 

ction 112 (Decision of determining authority in relation-- to 
c r ta in activities): nther 

After section 112 (1A), insert: 
(1B) Without in any way limiting the provisions of 

subsection (1), a determining authority must not carry out an r has 
activity, or grant an approval in relation to an activity, being 1 I 9 
an activity which is likely to significantly affect the the 
environment o f  any protected fauna unless a fauna impact and 

kfice 
statement has been prepared in accordance with section 912D nd of  the National Parks and Wildlife Act 1974. 

(1C) Despite subsection (1B), where an environmental has 
xith impact statement has been prepared pursuant to subsection the (1) which addresses the matters set out in section 921) (1) of t in 

the National Parks and Wildlife Act 1974, no separate fauna i 

impact statement is required. 
(1D) A determining authority Must forthwith forward a the 

copy of  any environmental or •fauna impact statement ' )act referred to in subsection (1B) or (1C) to the Director o f  (1), National Parks and Wildlife. y a 

i......w k . ) )  sets a threshold above which determining authorities should rcqut the assistance of a fauna impact statement in assessing the impacts f , developments when exercising their statutory powers under the Act. A ono-stop 1 Process is envisaged. Proposed subsection (1C) prevents duplication of effort. 1 
! 



(b )  a transformation of a locality; 

(c)  any environmental impact on the ecosystems of the locality; 

( d )  a diminution of the aesthetic, recreational, scientific or  other 
environmental quality or  value of a locality; 

(e)  any effect upon a locality, place or building having aesthetic, 
anthropological, archaeological, architectural, cultural, historical, 
scientific o r  social signficance or other special value for present or 
future generations; 

( f )  any endangering of  any species of fauna or  flora; 

(g)  any long-term effects on the environment; 

(h)  any degradation o f  the quality of  the environment; 

(i)  any risk to the safety of the environment; 

(j)  any curtailing of  the range of beneficial uses of the environment; 

( k )  any pollution of  the environment; 

(1) any environmental problems associated with the disposal of waste; 

(m)  any increased demands on resources, natural o r  otherwise, which 
are, o r  are likely to become, in short supply; and 

(n)  any cumulative environmental effect with other existing or likely 
future activities. 

57. (1)  A n  environmental impact statement referred to in section 112 
(1) of  the Act shall be prepared in written form and shall be signed by 
the person who has prepared it. 

(2 )  The  contents on an environmental impact statement referred to 
in subclause (1) shall include the following matters:— 

(a)  a full description of  the proposed activity; 

(b)  a statement of  the objectives of the proposed activity; 

(c) a full description of  the existing environment likely to be affected 
by the proposed activity, if carried out; 

(d)  identification and analysis of the likely environmental interactions 
between the proposed activity and the environment; 
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(e) analysis of the likely environmental impacts o r  consequences of 
carrying out the proposed activity (including implications for use 
and conservation of  energy); 

(f)  justification of the proposed activity in terms o f  environmental, 
economic and social considerations; 

(g) measures to be taken in conjunction with the proposed activity to 
protect the environment and an assessment of  the likely effec- 
tiveness of those measures; 

(h) any feasible alternatives to the carrying out of the proposed activity 
and the reasons for choosing the latter; 

(i) consequences of  not carrying out the proposed activity. 

58. (1) In  the preparation of  an environmental impact statement for 
the purposes of Part V of the Act, the person preparing the statement shall 
consult with the Director and shall, in completing the preparation of  the 
statement, have regard to any requirements notified to him in writing by 
the Director in respect of the form and content of the statement. 

(2) Where the Director is consulted under  subclause (1 ) ,  any 
requirements that he may notify under that subclause shall be notified 
within 28 days of the consultation. 

(3) Where the Director notifies requirements referred to  in sub- 
clause (1) ,  he shall, at the same time, inform the relevant determining 
authority of those requirements except where the determining authority has 
prepared the environmental impact statement. 

59. An environmental impact statement that has been prepared by or 
on behalf of a determining authority or  that is submitted to  a determining 
authority shall bear a certificate by the person who prepared the statement 
to the effect that it has been prepared in accordance with clauses 57 and 
58. 

60. (1)  A notice required to be given under section 113 (1 )  of the 
Act shall— 

(a) be published in at least 2 newspapers, one being a daily news- 
paper circulating generally throughout the State and the other 
being a local newspaper circulating at least once weekly in the 
locality where the activity is proposed to be  carried out; 

(b) be so published at least on 2 separate occasions, the second 
octiiiion being not more than 20 days nor less than 14 days 
after the first occasion; and 

(c)  be so published as to appear in 2 or 3 columns in the display 
section of the newspapers. 



W I R E C T O P '  REQUiPEMENTS 

U n d e r  s e c t i o n  9 2 D  ( 2 )  o f  t h e  NP & W A c t ,  a n y  person 
p r e p a r i n g  t h e  F a u n a  I m p a c t  S t a t e m e n t  m u s t  c o n s u l t  with 
t h e  D i r e c t o r  o f  N a t i o n a l  P a r k s  a n d  W i l d l i f e  f o r  any 
D i r e c t o r ' s  r e q u i r e m e n t s  r e l a t i n g  t r A l f o r m  a n d  c o n t e n t  of 
t h e  statement. 

T h e  c o n s u l t a t i o n  m u s t  b e  m a d e  i n  w r i t i n g  a n d  addressed 
to: 

T h e  Director 
N a t i o n a l  P a r k s  a n d  W i l d l i f e  Service 
P 0 B o x  1967 
H U R S T V I L L E  2220 

A t t e n t i o n :  T h r e a t e n e d  S p e c i e s  Unit 

T h e  r e q u i r e m e n t s  w i l l  b e  i s s u e d  f r o m  N P W S ' s  H e a d  Office 
w i t h i n  2 8  d a y s  o f  t h e  w r i t t e n  c o n s u l t a t i o n ,  a n d  will 
d e a l  w i t h  s p e c i f i c  f a u n a  i s s u e s  t o  b e  a d d r e s s e d ,  if 
necessary. 

S E C T I O N  9 2  D REQUIREMENTS 

U n d e r  S e c t i o n  9 2  D o f  t h e  N a t i o n a l  P a r k s  a n d  Wildlife 
A c t ,  1 9 7 4 ,  a F a u n a  I m p a c t  Statement- 

" m u s t  i n c l u d e  t o  t h e  f u l l e s t  e x t e n t  reasonably 
practicable: 

( i )  a f u l l  d e s c r i p t i o n  o f  t h e  f a u n a  t o  be 
a f f e c t e d  b y  t h e  a c t i o n s  a n d  t h e  h a b i t a t  u s e d  by 
t h e  fauna; 

( i i )  a n  a s s e s s m e n t  o f  t h e  r e g i o n a l  a n d  statewide 
d i s t r i b u t i o n  o f  t h e  s p e c i e s  a n d  t h e  h a b i t a t  to 
b e  a f f e c t e d  b y  t h e  a c t i o n s  a n d  a n y  environmental 
p r e s s u r e s  o n  them; 

( i i i )  a d e s c r i p t i o n  o f  a c t i o n s  a n d  h o w  t h e y  will 
m o d i f y  t h e  e n v i r o n m e n t  a n d  a f f e c t  t h e  essential 
b e h a v i o u r a l  p a t t e r n s  o f  t h e  f a u n a  i n  t h e  short 
a n d  l o n g  t e r m  w h e r e  l o n g  t e r m  e n c o m p a s s e s  the 
t i m e  r e q u i r e d  t o  r e g e n e r a t e  e s s e n t i a l  habitat 
components; 

( i v )  d e t a i l s  o f  t h e  m e a s u r e s  t o  b e  t a k e n  to 
a m e l i o r a t e  t h e  impacts; 

( v )  d e t a i l s  o f  t h e  q u a l i f i c a t i o n s  a n d  experience 
i n  b i o l o g i c a l  s c i e n c e  a n d  f a u n a  m a n a g e m e n t  of 
t h e  p e r s o n  p r e p a r i n g  t h e  s t a t e m e n t  a n d  o f  any 
o t h e r  p e r s o n  w h o  h a s  c o n d u c t e d  r e s e a r c h  or 
i n v e s t i g a t i o n  r e l i e d  upon." 
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2 4  December, 1991 
Our Ref: GJ/I t  R1528 

Ms A Ross 
Environmental Planner 
Roads & Traffic Authority 
PO Box K198 
HAYMARKET NSW 2000 

D e a r  Ms Ross 

Brunswick Heads 

NRMA 

National Roads & 
Motorists' Association 
A.C.N. 000 010 506 

151 Clarence Street 
Sydney NSW 2000 
Australia 
Telephone (02) 260 9222 
Facsimile (02) 260 8472 

I refer  to your letter o f  27 September 1991 inviting the N R M A  to comment on 
the above proposal. Thank you for this opportunity, and I apologise for the 
delay. 

T h e  N R M A  fully supports in principle the construction of bypass of  Brunswick 
Heads  in  order  to remove the major conflict that occurs in this vicinity between 
through and local traffic. 

W e  look forward to making further detailed comments once the  Environmental 
Impact  Statement is released. The  N R M A  contact for this proposal will b e  our 
Rura l  Traffic Engineer, Grant  Johnston who can b e  contacted o n  (02) 260 8248. 

Thank  you once a ajn for this opportunity. 

Yours sinc 

Pe te r  Steele 
Chief Traffic Engineer 

2kv 1 2- 
rw3 

Lt-R1528GJco 



NEW SOUTH WALES GOVERNMENT 

RECEIVED 

MINERALS AND ENERGY HOUSE 
29-57 CHRISTIE STREET 
CORRESPONDENCE PO BOX 536 
ST LEONARDS NSW 2065 
DX 3324 ST LEONARDS 
TELEPHONE (02) 901 8888 
FACSIMILE (02) 901 8777 

T h e  E n v i r o n m e n t a l  P l a n l e b  h u  % O u r  R e f  : L91-0505 
R o a d s  A n d  T r a f f i c  A u t h o r i t y  ' Y o u r  R e f  : TEP: 10/62.1325 
P . O .  B o x  K 1 9 8  F o r  F u r t h e r  Information 
H a y m a r k e t .  N . S . W .  Anyisonmental Planning Seca' R i n g :  J .  O'Neill 

T e l  : 901-8254 

P r o p o s e d  B r u n s w i c k  H e a d s  Bypass 
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 e n c e  i s  m a d e  t o  y o u r  l e t t e r  d a t e d  2 7 t h  S e p t e m b e r ,  1991 
r e g a r d i n g  t h e  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  f o r  t h e  proposed 
B r u n s w i c k  H e a d s  Bypass. 

T h e  p r o p o s e d  r o u t e  a f f e c t s  E x p l o r a t i o n  L i c e n c e  N o . s  3 0 9 6  a n d  3698 
h e l d  b y  A u s t r a l m i n  P a c i f i c  N . L .  ( C l -  N e w c r e s t  M i n i n g  L t d . ) ,  who 
b e c a u s e  o f  p h y s i c a l  a c c e s s  c o n s t r a i n t s  h a v e  b e e n  u n a b l e  to 
c o n d u c t  e x p l o r a t i o n  o v e r  t h e  s u b j e c t  a r e a  t o  d e t e r m i n e  t h e  extent 
o f  t h e  a v a i l a b l e  m i n e r a l  resource. 

T h e  E x p l o r a t i o n  M a n a g e r  ( M r .  J .  P e a r s o n )  f o r  N e w c r e s t  h a s  sought 
a m e e t i n g  w i t h  t h e  RTA f o r  d i s c u s s i o n s  w i t h  a v i e w  o f  jointly 
a c c e s s i n g ,  a n d  p o s s i b l y  d e v e l o p i n g  r e s o u r c e s  ( c o p y  o f  letter 
a t t a c h e d ) .  I f  t h i s  m e e t i n g  c a n  b e  a r r a n g e d  t h i s  D e p a r t m e n t  would 
a p p r e c i a t e  d e t a i l s  o f  a n y  a g r e e m e n t s  e n t e r e d  into. 

A d v i c e  h o w e v e r  f r o m  t e c h n i c a l  o f f i c e r  o f  t h i s  D e p a r t m e n t  indicate 
t h e  p r e s e n c e  o f  h e a v y  m i n e r a l  s a n d s  a n d  u n t i l  s u c h  t i m e  t h a t  this 
r e s o u r c e  h a s  b e e n  f u l l y  i d e n t i f i e d ,  t h i s  D e p a r t m e n t  w o u l d  raise 
m i n i n g  o b j e c t i o n s ,  e s p e c i a l l y  i f  t h i s  r e s o u r c e  s h o u l d  p r o v e  t o  be 
e c o n o m i c a l l y  viable. 

I n  t h e  c a s e  o f  t h e  m i n e r a l  r e s o u r c e  b e i n g  v i a b l e  t h i s  Department 
w o u l d  e n c o u r a g e  t h e  e x t r a c t i o n  o f  s a i d  r e s o u r c e  a n d  o n  completion 
o f  t h i s  v e n t u r e  w o u l d  t h e n  b e  i n  a p o s i t i o n  t o  r e v i e w  its 
objections. 

U n l e s s  h o w e v e r  a m e e t i n g  b e t w e e n  t h e  RTA a n d  N e w c r e s t  c a n  c o m e  to 
s o m e  k i n d  o f  w o r k i n g  a r r a n g e m e n t  a n d  b e  c o m p a t i b l e  this 
D e p a r t m e n t  m u s t  o b j e c t  t o  t h e  p r o p o s e d  b y p a s s ,  a t l e a s t  u n t i l  the 
m i n e r a l  r e s o u r c e  i n  t h i s  a r e a  h a s  b e e n  f u l l y  i d e n t i f i e d  a n d  the 
e x t r a c i o n  i f  p o s s i b l e  o f  t h e  s a i d  m i n e r a l s  completed. 

7 
'/II 

/ct . 
O'Neill 

f o r  DIRECTOR GENERAL 
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WOO 

A Wholly 

BVRN 1INERAL SANDS 
ed Subsidiary! o f  Newmont Australia Limited 

Explora 
Unit 10I, 48 Tamar Str 

Telephone: (066) 86 

Ion Office 
t, Ballina NSW 2478 

555 Fax: (066) 86 0177 

PiACSIMILE SMISSION 

T O  M r  R. Brown 

F R O M .  M r  J. Pearson 

DetkirE: 28 October  149l 

R I V E  CT: E L  3096 PropSsed Highway Route 

O U R  REF:  005 

NO. O F  PAGES SENT: 1 

I f  there  a re .any  problems with this transMission, please contact: Fiona Smith 
I I 

MESSAGE: 
! 

; 11.1 fak da ted  25/10/91 shOwing outline 
oll 

proposed road route  has b e e n  reviewed. I 
a0vIlse tha t  based  o n  historical informakion there are inferred resources of  heavy 
nli erals in. a n d  a round  the proposed r o d  route. As holders o f  E L  3096, we have 
t) n u n a l *  t o  drill eval 1 te this area d i e  to physical access constraints. W e  would 
al) r e u a t e  Meeting with he  proponents of  the  development with a view to  jointly 
acc ssing, a h d  possibly dei,eloping resour6s .  Can you advise o f  the timing and status 
o he Jevelopment  and, i f  it is possible t t  arrange contact with the proponents. 

Yours sincerely, 

O H N  PEARSON 
XPLORATION MANAGER. 
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fmr- 

Newcrest Mining Limited 
A.C.N. 005 6a3 625 

Mineral Send* Exploration Office 
Unit  ' a n  48 Tamar Strcct Ballina N S W  2478 

P.O. Box (17 Woodburn N S W  2472 
Telephone 064169555 Fax 066160177 

u0rIPP tUV. ?LAtkJ 
Division Engineer 
Roads & Traffic Authority 
PO Box 576 
GRAFTON NSW 2460 

Attention: M r  B. Parks 

Dear Sir, 

4 November 1991 

Re: PROPOSED DIGHVVAY DIVERSION - BRUNSWICK HEADS 

Nmeres t  Mining Limited is the manager and owner of Exploration Licence Np: 30% 
which was granted by the Department of Mineral Resources on 2 Juricil 1988. 
EL 3096 is located on the North Coast of NSW between the towns of  Byron Bay and 
Brunswick He.ads as shown on the attached plan. 

Al present this Company is investigating several areas o f  potential concentration of 
heavy minerals (rutile, zircon, ilmenite) on the north coast, in order to supplement thc 
present production from our Newryhar Project, north of  I .ennox Head. 

I have been  advised that the Rl 'A is currently planning a highway diversion to thc• 
west o f  the town o f  Brunswick Heads. The area planned for this diversion halds some 
potential for the occurrence of heavy minerals although we have not been able to 
adequately sample this area of  interest I therefore request your co-operation in tht! 
accessing o f  this a rea  so that we may he able to drill test this zone to determine its 
economic sig-nifiem-me. 

Yours sincerely 

JOHN PEARSON: 
Nali—IM EASTERN 

BEM 5 prwAgi 
ens. AC1 ION BY 

i a / c z •  ififir:1 094- 

MF.MBER.OP T H F N E V I C R P . , T  MINING GROUP 

• • • • • • • • • • • r . . . . . . . m . . . . . . . . • • • • • • - . , 1 1  • a. 

11P009.II 
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zo°zo' 

Itullumbimby 

L28°40' 

153°35' 

LEGEND 
Oh —.— Holocene beach and dune eandS. 

Opb—.—_Pleislocene beach sands 
and beach ridge plain, 

Opd.—. Pleistocene dunes and 
transgres,;ive dune sheets. 

Qpbb_.... Pleistocene back barrier deposits. 

Qpa . ,,,,, .Pleletocerm alluvial deposits. 

Basement Mils. 

Beach ridge. 

Scarp (edge of beach ridge Main) 

SOUTH PACIFIC 

AUSTRALM1N HOLDINGS LIMITED 

NORTHERN N.S.W. M I N E R A L  S A N D S  PROJECT 

r e k . I r N , " •  I A ' V  w•Ina 

Capitlyrvo 



STATE POLLUTION CONTROL COMMISSION er 
HUNTER & NORTH COAST REGION 

R o a d s  a n d  T r a f f i c  Authority 
P O  B o x  K198 
HAYMARKET NSW 2000 

A t t e n t i o n :  M a r i a  Whipp 

D e a r  Madam 

Our Reference: 2 5 0 5 0 5A 

Your Reference: 

P R O P O S E D  BRUNSWICK HEADS B Y P A S S  
S T A T E  HIGHWAY N O .  1 0  - P A C I F I C  HIGHWAY 

DJK:SG 

We r e f e r  t o  y o u r  l e t t e r  o f  2 7  S e p t e m b e r  1 9 9 1  c o n c e r n i n g  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  proposal. 

T h e  C o m m i s s i o n  r e c o m m e n d s  t h a t  t h e  f o l l o w i n g  m a t t e r s  be 
a d d r e s s e d  i n  t h e  EIS. 

1 N o i s e  Pollution 

T h e  r o a d  d e v i a t i o n  m a y  r e s u l t  i n  a n o i s e  i m p a c t  to 
p r e v i o u s l y  u n a f f e c t e d  residences. 

T h e  C o m m i s s i o n ' s  e n v i r o n m e n t a l  g o a l  f o r  t r a f f i c  noise 
r e l a t i v e  t o  a r t e r i a l  r o a d s  i s  a m a x i m u m  L 18 hours noise 
l e v e l  o f  6 3 d B ( A )  w h e n  m e a s u r e d  a t  o n e  m e t r e  f r o m  a 
r e s i d e n t i a l  f a c a d e  o r  o t h e r  n o i s e  s e n s i t i v e  location. 

T h e  f i g u r e  o f  6 3 d B ( A )  i n c l u d e s  2 . 5 d B  t o  a l l o w  for 
r e f l e c t e d  n o i s e  f r o m  t h e  f a c a d e .  I f  r e f l e c t i o n  during 
m e a s u r e m e n t  i s  u n l i k e l y ,  a s  f o r  i n s t a n c e  w h e n  measuring 
o n  o p e n  l a n d  b e f o r e  t h e  r e s i d e n c e  i s  b u i l t ,  2 . 5 d B  should 
b e  a d d e d  t o  t h e  m e a s u r e d  value. 

We a r e  u n a b l e  t o  s a y  i f  t h e  p r o p o s e d  r o u t e  w i l l  m e e t  the 
a b o v e  g u i d e l i n e s .  A r a n g e  o f  n o i s e  a t t e n u a t i o n  methods 
a r e  a v a i l a b l e  i f  r e q u i r e d ,  i n c l u d i n g  e a r t h  m o u n d s ,  rigid 
b a r r i e r s ,  v e g e t a t i o n  b u f f e r s  a n d  l o w  n o i s e  pavements. 
F u r t h e r  i n f o r m a t i o n  c a n  b e  p r o v i d e d  o n  t h e s e  m a t t e r s  if 
required. 

2 A i r  Pollution 

T h e  c o n s t r u c t i o n  o f  t h e  r o a d  b y - p a s s  m a y  a l s o  c a u s e  air 
a n d  n o i s e  p o l l u t i o n  i m p a c t s .  I t  i s  r e c o m m e n d e d  t h a t  the 
b y - p a s s  b e  c o n s t r u c t e d  i n  s t a g e s  t o  m i n i m i s e  t h e  duration 
o f  i m p a c t  o n  a n y  a f f e c t e d  r e s i d e n c e s .  A d e q u a t e  dust 
s u p p r e s s i o n  o f  u n s e a l e d  r o a d s  a n d  m a t e r i a l s  stockpiles 
w i l l  a l s o  b e  necessary. 

Newcastle Office: 117 Bull Street, P.O. Box 4 8 8 0  Newcastle, 2300. 
Grafton Office: 4 9  Victoria Street, P.O. Box 498 Grafton, 2460. 

Phone: (049)26 9971 Fax: (049) 29 6712 
Phone: (066) 42 0535 Fax: (066) 42  0606 



3 W a t e r  Pollution 

T h e  r o a d  b y - p a s s  s h o u l d  b e  d e s i g n e d  t o  h a v e  a minimal 
i m p a c t  o n  e x i s t i n g  l o c a l  d r a i n a g e  p a t t e r n s .  Suitable 
m e a s u r e s  s h o u l d  b e  i n c l u d e d  t o  c o n t r o l  e r o s i o n  and 
s e d i m e n t a t i o n  f r o m  s u r f a c e  r u n o f f  d u r i n g  a n d  after 
construction. 

W i t h  r e s p e c t  t o  t h e  p r o p o s e d  e n c r o a c h m e n t  o n  a n  SEPP 14 
W e t l a n d ,  t h e  E I S  s h o u l d  a d d r e s s  t h e  f o l l o w i n g  matters: 

- t h e  i m p a c t  o f  t h e  p e r m a n e n t  l o s s  o f  a p o r t i o n  o f  the 
wetland. 

- t h e  e f f e c t  o f  t h e  r o a d  d e v i a t i o n  o n  t h e  h y d r o l o g y  of 
t h e  w e t l a n d ;  i e  d i s c h a r g e s  t o  a n d  f r o m  t h e  wetland, 
f l o w  p a t h s  a n d  t h e  w a t e r  l e v e l  w i t h i n  t h e  wetland. 

- d e t a i l s  o f  a n y  m e a s u r e s  p r o p o s e d  t o  m i t i g a t e  or 
c o m p e n s a t e  f o r  t h e  i m p a c t  o n  t h e  w e t l a n d  d u e  t o  the 
c o n s t r u c t i o n  o f  t h e  r o a d  deviation. 

I f  t h e  r o a d  d e v i a t i o n  i s  t o  b e  a f r e e w a y  r o a d  o r  a 
t o l l w a y ,  a n d  w i l l  b e  c o n s t r u c t e d  b y  t h e  M i n i s t e r  for 
R o a d s  i t  w i l l  b e  s c h e d u l e d  u n d e r  t h e  N o i s e  C o n t r o l  Act, 
1 9 7 5 .  P o l l u t i o n  C o n t r o l  A p p r o v a l  w o u l d  t h e r e f o r e  be 
r e q u i r e d  f r o m  t h e  C o m m i s s i o n  p r i o r  t o  t h e  c o m m e n c e m e n t  of 
a n y  work. 

We t r u s t  t h i s  i n f o r m a t i o n  i s  o f  a s s i s t a n c e .  S h o u l d  y o u  have 
a n y  f u r t h e r  e n q u i r i e s  p l e a s e  t e l e p h o n e  t h e  u n d e r s i g n e d  on 
( 0 6 6 )  420535. 

Y o u r s  faithfully 

OCT 1991 
D J Keats 
A c t i n g  D e p u t y  R e g i o n a l  Manager 
N o r t h  Coast 
f o r  Secretary 
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29 June  1992 

M s  A n n e t t e  Ross 
E n v i r o n m e n t a l  Planner 
R o a d s  a n d  Traffic Authority 
P O  Box K198 
H A Y M A R K E T  N S W  2000 

D e a r  M s  Ross 

AUSTRALIAN 
HERITAGE 
COMMISSION 

53 BlackaII Street 
Barton ACT 260() 

GPO Box 1567 
Canberra ACT 2601 

AUSTRALIA 

Phone (06) 271 2111 
Fax (06) 273 2395 

STATE H I G H W A Y  NO.10 - PACIFIC HIGHWAY.  SHIRE O F  BYRON. 
P R O P O S E D  B R U N S W I C K  HEADS BYPASS - E N V I R O N M E N T A L  IMPACT 

STATEMENT (EIS). 

I refer to  y o u r  let ter  o f  27 M a y  1992 regarding the  impac t  o f  the proposed 
Brunswick  H e a d  Bypass  o n  the national  estate values  o f  the  Brunswick  Heads 
N a t u r e  Reserve. 

T h e  C o m m i s s i o n  h a s  examined  the var ious  opt ions  for the p r o p o s e d  bypass 
a n d  bel ieves  all r ou t e s  t h a t  bisect the na tu re  reserve wil l  h a v e  a n  i m p a c t  on 
s ignif icant  vege t a t i on  communi t i es  found  there,  par t icular ly  sub-tropical 
rainforest. 

F r o m  the  in fo rma t ion  p r o v i d e d  the  black o p t i o n  w o u l d  h a v e  the  greatest 
i m p a c t  o n  t h e  na t iona l  estate values  of the area,  affecting a h igh ly  significant 
a r ea  o f  u n d i s t u r b e d  sub-tropical  rainforest o f  a type  w h i c h  is n o w  o f  restricted 
d i s t r ibu t ion  d u e  t o  extensive  clearing. 

Both the  b l u e  a n d  t h e  r e d  opt ions  will  also bisect sub-tropical  rainforest .  From 
the  i n fo rma t ion  p r o v i d e d  it is n o t  possible to compare  these opt ions .  Details 
o f  t h e  a m o u n t  o f  clearing w h i c h  w o u l d  be requ i red  for  e a c h  o p t i o n  is needed, 
toge ther  w i t h  a descr ip t ion  o f  the actual p lan t  communi t i es  t o  b e  d i s t u rbed  by 
each.  W h e n  t h e  EIS is p r o d u c e d  a detailed descr ip t ion of  t he  vege ta t ion  along 
b o t h  r o u t e s  s h o u l d  b e  inc luded  along w i t h  basic in format ion  o n  the  ex tent  of 
c lear ing  required. 

T h e  g r e e n  o p t i o n  w o u l d  h a v e  the least impac t  o n  the  na t ional  es ta te  values 
o f  t h e  n a t u r e  rese rve  because  i t  w o u l d  be  located entirely ou t s ide  the  reserve. 



T h e  EIS s h o u l d  a lso  inc lude  a discussion regard ing  a " d o  n o t h i n g "  option, 
a n d  a n  o p t i o n  w h i c h  w o u l d  on ly  involve w i d e n i n g  sections o f  t he  current 
road. 

T h e  C o m m i s s i o n  looks  f o r w a r d  to  p rov id ing  m o r e  de ta i l ed  c o m m e n t s  o n  the 
p r o p o s a l  w h e n  the  EIS has  b e e n  produced. 

Yours  sincerely 

S h a r o n  Sullivan 
Execut ive  Director 



New South Wales Government 

on 

NSW Agriculture 8z Fisheries 
North Coast 

A 

O u r  r e f e r e n c e  
R J S : J F  598 Y o u r  reference 
T E P :  10/62.1325 

E n v i r o n m e n t a l  Planner 
R o a d s  & T r a f f i c  Authority 
P 0 Box  K198 
H A Y M A R K E T  NSW 2000 

ATTENTION:  M R S  M WHIPP 

6 D e c e m b e r  1991 

D e a r  Sir/Madam, 

North Coast Agricul tural  Institute 
Wol longbar N S W  2480 

349 Telephone (066) 240 

Facsimi le (066) 281 744 
f l e x  AA 66344  NCAI 

RECEIVED 
16 P r 1991 

Wham& R a f t  Section 
RE: STATE HIGHWAY NO.  10 - PACIFIC HIGHWAY. SHIRE O F  BYRON. 
PROPOSED BRUNSWICK HEADS BYPASS - 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  27 S e p t e m b e r  1991 r e q u e s t i n g  c o m m e n t s  on the 
p r o p o s e d  b y - p a s s  a t  Brunswick  Heads .  On  t h e  i n f o r m a t i o n  p rov ided ,  o u r  preliminary 
a s s e s s m e n t  i n d i c a t e s  t h e r e  wil l  b e  f e w  m a j o r  i m p a c t s  o n  a g r i c u l t u r a l  industries. 

I wou ld  s u g g e s t  t h a t  in t h e  f u t u r e ,  o n - s i t e  inspec t ions  o f  p roposed  h ighway  r o u t e s  be 
a r r a n g e d  w i t h  l o c a l  d i s t r i c t  o f f i c e r s  o f  th i s  D e p a r t m e n t .  T h e s e  i n spec t i ons  will be 
u s e f u l  in i d e n t i f y i n g  t h e  r a n g e  o f  issues which  m a y  r e q u i r e  a m o r e  detailed 
i n v e s t i g a t i o n  in a n  E n v i r o n m e n t a l  I m p a c t  Assessment. 

NSW A g r i c u l t u r e  is a b l e  t o  p rov ide  a Consu l t ing  S e r v i c e  in E n v i r o n m e n t a l  Impact 
A s s e s s m e n t s  o n  m a t t e r s  r e l a t i n g  t o  ag r i cu l t u r a l  land a n d  d r a i n a g e .  T h i s  s e r v i c e  is 
p r o v i d e d  in t h e  N o r t h  C o a s t  Reg ion  b y  c o n t a c t i n g  M r  Bob S m i t h ,  R e g i o n a l  Liaison 
O f f i c e r  o n  0 6 6  240349. 

A t t a c h e d  is a l i s t  o f  c o n t a c t  o f f i c e r s  t h r o u g h o u t  t h e  r e g i o n  who  will  b e  a b l e  t o  assist 
y o u  in t h e  p r e l i m i n a r y  assessments. 

Y q u r s  faithfully, 

r 

R . A .  STEVENS 
Regiona l  D i r e c t o r  o f  Agriculture 

Co 
N•5•W 

YIGW:u a u  Kr. 

CFNiEN/114, 



M r  T i m  Bale 
D i s t r i c t  L i v e s t o c k  O f f i c e r  (Dairying) 

NSW Agriculture 
P 0 Box 253 
T A R E E  NSW 2 4 3 0  Ph: 065 527299 Fx: 065 524909 

T o n y  Dowman 
D i s t r i c t  L i v e s t o c k  O f f i c e r  (Dairying) 
NSW Agriculture 
P 0 Box 141 
K E M P S E Y  NSW 2 4 4 0  Ph: 065 626244 Fx: 065 625614 

A r t h u r  Akehurst 
D i s t r i c t  Horticulturist 
NSW Agriculture 
P 0 Box 136 
MACKSVILLE NSW 2 4 4 7  Ph: 065 681488 Fx: 065 682298 

D a v i d  Stevenson 
D i s t r i c t  Horticulturist 
NSW Agriculture 
P 0 Box 530 
C O F F S  H A R B O U R  NSW 2450 Ph: 066 520525 Fx: 066 522289 

J o h n  Betts 
D i s t r i c t  Agronomist 
NSW Agriculture 
A g r i c u l t u r a l  Research 

& A d v i s o r y  Station 
G R A F T O N  NSW 2460  Ph: 066 420420 Fx: 066 447251 

Bob Smith 
R e g i o n a l  L i a i son  Officer 
NISW Agriculture 
W h r  A v r i c u l t u r a l  Institute 
B r u x n e r  Hignwi.; 
W O L L O N G B A R  NSW 'r-h: 066 240349 Fx: 066 281744 

Ian  Atkinson 
D i s t r i c t  Horticulturist 
NSW Agriculture 
P 0 Box 9 
MULLUMBIMBY NSW 2 4 8 2  Ph: 066 842100 Fx: 066 841500 

D a v i d  Peasley 
D i s t r i c t  Horticulturist 
NSW Agriculture 
P 0 Box 823 
MURWILLUMBAH NSW 2484  Ph: 066 722099 Fx: 066 723571 
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New South Wales Government 

NSW Agricul ture  8z Fisheries 
North Coast 

A 

O u r  reference 

Y o u r  r e f e r e n c e  10/62.1325 

N o r t h  C o a s t  A g r i c u l t u r a l  Institute 

W o l l o n g b a r  N S W  2480 

Mrs M Whipp T e l e p h o n e :  ( 0 6 6 )  2 4 0  384 

Roads a n d  T r a f f i c  Authority 
P 0 Box K198 F a c s i m i l e :  ( 0 6 6 )  2 8 1  744 

HAYMARKET NSW 2010 

22 O c t o b e r  1991 

D e a r  Mrs  Whipp 

STATE HIGHWAY NO 10 - PACIFIC HIGHWAY. SHIRE OF BYRON. PROPOSED 
BRUNSWICK HEADS BYPASS - ENVIRONMENTAL IMPACT STATEMENT. 

Thank y o u  f o r  y o u r  l e t t e r  o f  27 September 1991, i n  w h i c h  y o u  requested 
a d v i c e  f r o m  NSW F i s h e r i e s  i n  r e g a r d  t o  t h e  above proposal. 

The f o l l o w i n a  i n f o r m a t i o n  s h o u l d  be p r o v i d e d  i n  t h i s  documentation. 

1. An a n a l y s i s  o f  t h e  f l o r a  o f  t h i s  s i t e  and  t h e  impac t  o f  the 
proposal. 

An assessmen t  o f  t h e  impact  o f  t h e  p r o p o s a l  on w a t e r  q u a l i t y  or 
f l o w  a n d  t h e  s u b s e q u e n t  impac ts  on t h e  o y s t e r  industry. 

3.  An assessmen t  o f  p o s s i b l e  o p t i o n s  t o  t h e  p r o p o s e d  o v e r a l l  route 
a n d  t h e i r  r e l a t i v e  impac ts  on e s t a u r i n e  f l o r a  and w a t e r  quality. 

I f  y o u  have  a n y  f u r t h e r  q u e s t i o n s  p l e a s e  c o n t a c t  me on ( 0 6 6 )  240  394. 

Yours  faithfully 

C r a i g  Copeland 
f o r  R Claxton 
Director 
NSW Fisheries 

P l e a s e  n o t e :  A l l  f u t u r e  co r respondence  on e n v i r o n m e n t a l  o r  fisheries 
h a b i t a t  m a t t e r s  on t h e  N o r t h  Coast  s h o u l d  be a d d r e s e d  to: 

The D i r e c t o r ,  NSW F i s h e r i e s ,  C / -  W o l l o n g b a r  A g r i c u l t u r a l  Institute, 
W o l l o n g b a r  2477 
A t t e n t i o n :  M r  C r a i g  Copeland 



ON NCAI 

M r  T i m  Bale 
D i s t r i c t  L i v e s t o c k  O f f i c e r  (Dairying) 
NSW Agriculture 
P 0 Box 253 
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T o n y  Dowman 
D i s t r i c t  L i v e s t o c k  O f f i c e r  (Dairying) 
NSW Agriculture 
P 0 Box  141 
K E M P S E Y  NSW 2440 Ph: '065 626244 Fx: 065 625614 

A r t h u r  Akehurst 
D i s t r i c t  Horticulturist 
NSW Agriculture 
P 0 B o x  136 
MACKSVILLE NSW 2447 Ph: 065 681488 Fx: 065 682298 

D a v i d  Stevenson 
D i s t r i c t  Horticulturist 
NSW Agriculture 
P 0 Box 530 
C O F F S  H A R B O U R  NSW 2450 Ph: 066 520525 Fx: 066 522289 

J o h n  Betts 
D i s t r i c t  Agronomist 
NSW Agriculture 
A g r i c u l t u r a l  Research 

& A d v i s o r y  Station 
G R A F T O N  NSW 2460 Ph: 066 420420 Fx: 066 447251 

Bob Smith 
R e g i o n a l  L ia i son  Officer 
NSW Agriculture 
Wol longba r  A g r i c u l t u r a l  Institute 
B r u x n e r  Highway 
W O L L O N G B A R  NSW 2477 Ph: 066 240349 Fx: 066 281744 

Ian  Atkinson 
D i s t r i c t  Horticulturist 
NSW Agriculture 
P 0 Box 9 
MULLUMBIMBY NSW 2482 Ph: 066 842100 Fx: 066 841500 

D a v i d  Peasley 
D i s t r i c t  Horticulturist 
NSW Agriculture 
P 0 Box 823 
MURWILLUMBAH NSW 2484 Ph:  066 722099 Fx: 066 723571 
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1/1/111/4:DW 

22 October 1991 RECEIVED 
3 .L1t1 1991 

E n v i r o n m e n t a l  P l a n n e r  r. . Roads  a n d  Traffic Authoriffironmentai Planning section P O  Box K198 
HAYMARKET N S W  2000 

Dear  Sir 

AUSTRALIAN 
HERITAGE 
COMMISSION 

53 Blackall Street 
Barton ACT 2600 

G1'0 Box 1567 
Canberra ACT 2601 

AUSTR A LI A 

IThone (06) 271 2111 
Fax (06) 273 2395 

STATE H I G H W A Y  NO10 - PACIFIC HIGHWAY. SHIRE OF BYRON. 
P R O P O S E D  BRUNSWICK HEADS BYPASS - ENVIRONMENTAL 

IMPACT STATEMENT 

I refer to y o u r  letter of  27 September 1991 regarding the  environmental 
impac t  s ta tement  current ly being p repared  for the above-mentioned 
bypass.  T h e  Brunswick H e a d  Na tu re  Reserve is the only  area listed in  the 
Register o f  t he  Nat ional  Estate wi thin  the  immediate  vicinity of the 
bypass. 

F r o m  the m a p  at tached to y o u r  letter it appears  that  the bypass  e n d s  o n  the 
s o u t h e r n  shore  o f  the  Brunswick River. The Brunswick H e a d s  Nature 
Reserve is located o n  the nor thern  shore of the  river, a n d  therefore the 
p r o p o s e d  by-pass  w o u l d  no t  have  a n y  adverse impacts o n  its national 
es ta te  values. 

T h e  Commiss ion ,  therefore, has  n o  comments  o n  the  p r o p o s e d  rou te  of 
the  bypass. 

Yours  sincerely 

S h a r o n  Sullivan 
Director 



,ED D E M  R T M  ENT 
O F  LANDS 

( D i v i s i o n  o f  DEPARTMENT OF CONSERVATION AND LAND MANAGEMENT) 

R o a d s  & T r a f f i c  Authority, 
P . O .  B o x  K198, 
HAYMARKET. N . S . W .  2000 

ATTENTION: MARIA WHIPP 

YOUR REF 

OUR REF H091 H 245 
CONTACT 

O F M I n e t  t e  Wheeler:RM 

TELEPHONE N O  
2286498 

PROPOSED BRUNSWICK HEADS BY-PASS - E.I.S. 

T h e  D e p a r t m e n t  h a s  p r e p a r e d  a r e p o r t  a s  a d e t e r m i n i n g  authority 
f o r  t h e  a b o v e  p r o p o s a l  u n d e r  C l a u s e  5 6  o f  t h e  Environmental 
P l a n n i n g  a n d  A s s e s s m e n t  R e g u l a t i o n  1 9 8 0  t o  s a t i s f y  S e c t i o n  111 of 
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  A s s e s s m e n t  A c t ,  1979. 

I t  w a s  c o n c l u d e d  t h a t  a n  E . I . S .  i s  r e q u i r e d  t o  a d d r e s s  a number 
o f  m a t t e r s  r e l a t i n g  t o  C r o w n  l a n d s .  I n  p a r t i c u l a r ,  sterilizing 
C r o w n  l a n d s  w i t h  p o t e n t i a l  f o r  u r b a n  d e v e l o p m e n t ,  d i s p l a c e m e n t  of 
a c a r a v a n  p a r k ,  a l i e n a t i o n  o f  t h e  r e c r e a t i o n  f u n c t i o n  o f  a 
r e c r e a t i o n  r e s e r v e ,  p o t e n t i a l  f l o o d i n g  a n d  d r a i n a g e  p r o b l e m s  on 
C r o w n  l a n d s  a n d  t h e  e f f e c t s  o n  a r e s e r v e  f o r  t h e  p r e s e r v a t i o n  of 
n a t i v e  f l o r a .  D e t a i l s  o f  t h e s e  m a t t e r s  w e r e  o u t l i n e d  i n  our 
l e t t e r  2 0 t h  N o v e m b e r ,  1991. 

T h e  e f f e c t s  o f  b o t h  t h e  c o n s t r u c t i o n  s t a g e  a n d  c o n t i n u i n g  u s e  of 
c o m p l e t e d  r o a d w a y  n e e d s  t o  b e  a d d r e s s e d  i n  t e r m s  o f  C r o w n  lands. 

T o  e n a b l e  t h i s  D e p a r t m e n t  t o  c a r r y  o u t  i t s  r e s p o n s i b i l i t i e s  under 
S e c t i o n  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  a n d  A s s e s s m e n t  Act, 
1 9 7 9 ,  c o u l d  y o u  p l e a s e  f o r w a r d  a c o p y  o f  t h e  E . I . S .  t o  t h e  Land 
R e s o u r c e s  B r a n c h  a n d  s u b s e q u e n t l y  t h e  s u b m i s s i o n s  r e c e i v e d  in 
r e s p e c t  o f  t h e  E.I.S. 

I l o o k  f o r w a r d  t o  c o n t i n u e d  l i a i s o n  i n  t h i s  matter. 

Y o u r s  sincer 

REX BOWEN 
Manager 
L a n d  R e s o u r c e s  Branch 

RECEIVED 
30 JAN 

EnvfronmontAi MON Segtio 
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1 5 t h  O c t o b e r ,  1991 

R o a d  a n d  T r a f f i c  Authority 
P . O .  B o x  K198 
HAYMARKET 2000 

Our reference: 
Your reference: 

F/0389 
TEP:10/62.1325 

D e a r  M r s  Whipp, 

RECEIVEL 
2 I 01,1 1991 

Environmental Planning Section 

R e :  S t a t e  H i g h w a y  N o .  1 0  P a c i f i c  H i g h w a y .  Proposed 
B r u n s w i c k  H e a d s  Bypass. 

T h a n k  y o u  f o r  y o u r  l e t t e r  o f  2 7 t h  S e p t e m b e r ,  1991. 

A s  r e q u e s t e d  t h e  S e r v i c e  p r o v i d e s  t h e  following 
comments: 

1 .  T h e  p r o p o s a l  t o  e n g a g e  D r .  H . J .  H a l l  t o  conduct 
t h e  A b o r i g i n a l  A r c h a e o l o g i c a l  s t u d y  c o m p o n e n t  of 
t h e  E I S  i s  s u p p o r t e d .  F u r t h e r ,  i t  i s  recommended 
t h a t  t h i s  s u r v e y  b e  e n l a r g e  t o  c o v e r  t h e  proposed 
n o r t h e r n  e x t e n s i o n  o f  t h e  by-pass. 

2 .  T h a t  a f u l l  f l o r a  a n d  f a u n a  s u r v e y  b e  conducted 
w i t h  p a r t i c u l a r  e m p h a s i s  o n  r a r e  a n d  endangered 
species. 

3 .  T h a t  a n  i n v e s t i g a t i o n  i n t o  t h e  i m p a c t s  u p o n  the 
S E P P  1 4  w e t l a n d  a r e a  b e  c a r r i e d  o u t  with 
p a r t i c u l a r  e m p h a s i s  o n  t h e  h y d r o l o g i c a l  impacts, 
i m p a c t s  u p o n  w a d i n g  b i r d s ,  a n d  i m p a c t s  u p o n  the 
a q u a t i c  f a u n a  o f  t h e  river. 

4 .  T h a t  a r e v i e w  b e  u n d e r t a k e n  t o  p l a c e  i n  a regional 
c o n t e x t  t h e  i m p o r t a n c e  o f  t h e  a r e a s  natural 
v e g e t a t i o n  a n d  t o  a s s e s s  t h e  i m p a c t  o f  t h e  l o s s  of 
t h i s  v e g e t a t i o n  p a r t i c u l a r l y  w h e n  c o n s i d e r i n g  the 
c u m u l a t i v e  l o s s  o f  v e g e t a t i o n  t h r o u g h o u t  the 
region. 

5 .  T h e  p r o p o s e d  n o r t h e r n  e x t e n s i o n  o f  t h e  by-pass 
a p p e a r s  t o  b e  d i r e c t e d  t h r o u g h  t h e  w e s t e r n  p a r t  of 
B r u n s w i c k  H e a d s  N a t u r e  r e s e r v e .  T h i s  i s  a small 

Australian-made 100% recycled Paper 

NSW 
NATIONAL 
PARKS AND 
WILDLIFE 
SERVICE 

Lismore District 
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Colonial Arcade 
75 Main Street 
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PO Box 91 
Alstonville 2477 
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Australia 
PO Box 1967 
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Fax: (02) 585 6555 
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n a r r o w  r e s e r v e  c o n t a i n i n g  i m p o r t a n t  s t a n d s  of 
s w a m p  f o r e s t ,  l i t t o r a l  r a i n f o r e s t  a n d  wet 
s c l e r o p h y l l  forest. 

T h e  S e r v i c e  o b j e c t s  i n  t h e  s t r o n g e s t  possible 
t e r m s  t o  a n y  p r o p o s a l  t h a t  w o u l d  a f f e c t  this 
i m p o r t a n t  reserve. 

I f  y o u  h a v e  a n y  f u r t h e r  q u e r i e s  p l e a s e  d o  n o t  hesitate 
t o  c o n t a c t  S e n i o r  R a n g e r  D a v i d  C h a r l e y  or 
S u p e r i n t e n d e n t  G u y  H o l l o w a y  a t  o u r  A l s t o n v i l l e  office 
o n  ( 0 6 6 )  28.1177. 

Y o u r s  faithfully, 

D a v i d  Charley 
f o r  DIRECTOR 



E n v i r o n m e n t a l  Planner 
R o a d s  & T r a f f i c  Authority 
P 0  B o x  K198 
HAYMARKET NSW 2000 

D e a r  M r s  Whipp 

New South Wales Government 

Telex: 166966 
Facsimile: (066) 43 1161 
Telephone: (066) 42 0568 
Ext: 
Contact Name: 
Our Reference: K .  Roberts 

G90/54 

2 9 NOV 1991 

R e :  S t a t e  H i g h w a y  1 0  - P a c i f i c  H i g h w a y .  P r o p o s e d  Brunswick 
H e a d s  Bypass. 

T h e  D e p a r t m e n t  a p o l o g i s e s  f o r  t h e  d e l a y  i n  r e p l y i n g  t o  your 
l e t t e r  o f  t h e  2 7  O c t o b e r  1991. 

T h e  f o l l o w i n g  c o m m e n t s  s h o u l d  a s s i s t  i n  t h e  p r e p a r a t i o n  of 
t h e  E.I.S.: 

a )  A d e q u a t e  s a f e g u a r d s  s h o u l d  b e  i n c l u d e d  t o  ensure 
p r o t e c t i o n  o f  s u r f a c e  a n d  g r o u n d w a t e r s  from 
contamination. 

b )  T h e  p r o p o s e d  b r i d g e  o v e r  t h e  B r u n s w i c k  R i v e r  i s  i n  a 
t i d a l  s e c t i o n  o f  t h e  r i v e r .  R e q u e s t s  f o r  advice 
r e g a r d i n g  c h a n n e l  s t a b i l i t y ,  r i p a r i a n  v e g e t a t i o n  and 
f l o o d  h y d r o l o g y  s h o u l d  b e  m a d e  t o  t h e  D e p a r t m e n t  of 
P u b l i c  Works. 

C) A t t a c h e d  i s  a c o p y  o f  t h e  D e p a r t m e n t ' s  general 
r e q u i r e m e n t s  f o r  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 s  which 
m a y  b e  o f  u s e  f o r  y o u  i n  p r e p a r a t i o n  o f  t h i s  a n d  future 
E.I.S.'s. 

Y o u r s  faithfully 

K .  Roberts 
R e g i o n a l  E n v i r o n m e n t a l  Officer 
N o r t h  C o a s t  Region 

RECE,PitEE: 
-5 191 

Environmental Planing Section 

Department of Water Resources • 50 Victoria Street, Grafton • RO. Box 371, Grafton NSW 2460 



NORTHERN RIVERS ELECTRICITY 
HEAD OFFICE: 17 Prince Street, Grafton. N.S.W. 

All Mall to: General Manager, P.O. Box 5, Grafton. 2460 

Your Ref: T E P :  10/62.1325 

Our Ref: 
GRW:H10/4 

WP 

1 s t  N o v e m b e r ,  1991 

E V I R O N M E N T A L  I M P A C T  STATEMENT - 
P R O P O S E D  BRUNSWICK HEADS BYPASS 

T h e  E n v i r o n m e n t a l  Planner, 
R o a d s  & T r a f f i c  Authority, 
P . O .  B o x  K198, 
HAYMARKET.  N . S . W .  2000 

D e a r  Madam, 

RECEiVgD 

19S1 

rntt PiamIng Sean 

Fax: (066) 42 7083 

Phone: (066) 42 1844 

I r e f e r  t o  y o u r  l e t t e r  o f  2 7 t h  S e p t e m b e r  1 9 9 1  c a l l i n g  f o r  s u b m i s s i o n s  to 
a s s i s t  i n  t h e  p r e p a r a t i o n  o f  t h e  a b o v e  E n v i r o n m e n t a l  I m p a c t  Statement. 

A p a r t  f r o m  a m a j o r  i s s u e  f o r  N . R . E .  c o n c e r n i n g  s h a r e d  c o r r i d o r s  o n  new 
p o w e r  l i n e s ,  w h i c h  I d i s c u s s  l a t e r  i n  t h i s  l e t t e r ,  t h e r e  a r e  two 
c o m m e n t s  o f  o b v i o u s  i m p a c t  o n  N o r t h e r n  R i v e r s  Electricity: 

( i )  S o m e  e x i s t i n g  p o w e r  l i n e s  w o u l d  b e  c u t  b y  t h e  p r o p o s e d  r o u t e  and, 
a s  t h e  e l e c t r i c i t y  s u p p l y  w i l l  n e e d  t o  b e  m a i n t a i n e d ,  some 
r e c o n s t r u c t i o n  a n d / o r  r a i s i n g  m a y  b e  n e c e s s a r y  a l o n g  w i t h  access 
c o n s i d e r a t i o n s .  T h i s  w o u l d  b e  a t  R . T . A ' s  cost. 

( i i )  S o m e  e x i s t i n g  s e c t i o n s  o f  h i g h w a y  m a y  b e c o m e  r e d u n d a n t  a n d ,  where 
t h e s e  c o n t a i n  e x i s t i n g  p o w e r  l i n e s  w i t h i n  t h e  r o a d  r e s e r v e ,  there 
w i l l  b e  a n e e d  t o  p r o v i d e  f o r  t h e i r  m a i n t e n a n c e  s h o u l d  t h e  land/ 
e a s e m e n t  b e  d i s p o s e d  o f  b y  R.T.A. 

T h e  f u t u r e  p r o v i s i o n  o f  e l e c t r i c i t y  s u p p l y  t o  t h e  c o a s t a l  a r e a  from 
B r u n s w i c k  H e a d s  t o  K i n g s c l i f f  p r e s e n t s  c o n s i d e r a b l e  c h a l l e n g e s  i n  view 
o f  t h e  e x p e c t e d  p o p u l a t i o n  g r o w t h  a n d  d e v e l o p m e n t  a s  w e l l  a s  the 
e n v i r o n m e n t a l  s e n s i t i v i t y .  I n  m a n y  p a r t s  o f  t h i s  a r e a  N . R . E .  h a s  f e w  or 
n o  e x i s t i n g  p o w e r  l i n e  routes. 

T h e r e  i s  a c l e a r  n e e d  t o  e s t a b l i s h  a 6 6 , 0 0 0  v o l t  t o  1 1 , 0 0 0  volt 
s u b s t a t i o n  i n  t h e  O c e a n  S h o r e s  a r e a  a n d  t h i s  i s  p r o p o s e d  a t  t h e  s i t e  of 
a n  e x i s t i n g  1 1 , 0 0 0  v o l t  s w i t c h i n g  s t a t i o n  s h o w n  a s  " s u b s t a t i o n "  near 
O c e a n  S h o r e s  a n d  a d j a c e n t  t o  t h e  e x i s t i n g  h i g h w a y  o n  t h e  m a p  you 
p r o v i d e d .  A s u b s t a t i o n  n e a r  P o t t s v i l l e  i s  a l s o  a l m o s t  certainly 
required. 
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A 6 6 , 0 0 0  v o l t  t r a n s m i s s i o n  l i n e  c o n n e c t i o n  t o  t h e  s o u t h  a n d  o n e  t o  the 
n o r t h  w i l l  b e  r e q u i r e d  a t  O c e a n  S h o r e s .  N . R . E .  i n t e n d s  t o  upgrade 
e x i s t i n g  1 1 , 0 0 0  v o l t  l i n e s  w h e r e v e r  p o s s i b l e ,  t h i s  i m p a c t i n g  f u r t h e r  on 
s o m e  c r o s s i n g s  a s  m e n t i o n e d  i n  ( i )  a b o v e ,  b u t  s o m e  n e w  r o u t e  sections 
w i l l  b e  necessary. 

T h e  e l e c t r i c i t y  d i s t r i b u t i o n  i n d u s t r y  i s  n o w  e x p e r i e n c i n g  great 
d i f f i c u l t y  i n  o b t a i n i n g  n e w  l i n e  r o u t e s  a c r o s s  p r i v a t e  p r o p e r t y  a n d  the 
c o m m u n i t y  r e a c t i o n  i s  c l e a r l y  i n d i c a t i n g  a n e e d  f o r  s h a r e d  corridors 
a m o n g s t  v a r i o u s  s e r v i c e s .  R e c e n t  e x p e r i e n c e  o n  t h e  N o r t h  C o a s t  indicates 
a t r e n d  b y  y o u r  o r g a n i s a t i o n  t o  a c q u i r e  s m a l l e r  c o r r i d o r s  t o  the 
p o s s i b l e  e x c l u s i o n  o f  o t h e r  s e r v i c e s .  I n  s u g g e s t i n g  a r e v i e w  o f  this 
p r a c t i c e ,  N . R . E .  i s  a p p r e c i a t i v e  o f  t h e  f o l l o w i n g  s a f e t y  considerations 
a n d  constraints: 

( a )  C o l l i s i o n  h a z a r d s  w i t h  p o l e s  o n  r o a d s i d e s  a n d  a n  increased 
s e t b a c k  o b j e c t i v e  i n  h i g h e r  s p e e d  zones. 

( b )  P o s s i b l e  h a z a r d s  d u e  t o  s o m e  t r a d i t i o n a l  m e t h o d s  o f  pole 
m a i n t e n a n c e  a n d  a c c e s s  f r o m  roadsides. 

( c )  L a n d s c a p e / b e a u t i f i c a t i o n  objectives. 

N . R . E .  c o n s i d e r s  t h a t  i f  n e w  s i n g l e  p o l e  p o w e r  l i n e s  a r e  incorporated 
w i t h i n  h i g h w a y  c o r r i d o r s ,  t h e n  i n  c o n c e r t ,  a n  a p p r o p r i a t e  management 
p l a n  c a n  b e  d e v e l o p e d .  F o r  e x a m p l e ,  c o n c r e t e  p o l e s  o r  certain 
c o n s t r u c t i o n  d e s i g n s  c a n  d r a m a t i c a l l y  r e d u c e  t h e  f r e q u e n c y  of 
m a i n t e n a n c e  r e q u i r e m e n t s ,  d i f f e r e n t  p l a n t  a n d  m e t h o d o l o g i e s  c a n  reduce 
h a z a r d s  a n d / o r  a c c e s s  r e q u i r e m e n t s ,  etc. 

I t h e r e f o r e  s t r o n g l y  u r g e  t h a t  c o n s i d e r a t i o n  b e  g i v e n  i n  t h i s  instance 
p a r t i c u l a r l y ,  a n d  g e n e r a l l y ,  t o  p r o v i d i n g  s u f f i c i e n t  h i g h w a y  easement/ 
c o r r i d o r  t o  a l l o w  n e w  s i n g l e  p o l e  p o w e r  l i n e s  i n  s p e c i f i c  predetermined 
l o c a t i o n s .  I n  t h i s  c a s e ,  w e  c o u l d  d e t e r m i n e  t h e s e  m o r e  specifically. 
N . R . E .  i s  m o s t  w i l l i n g  t o  s h a r e ,  i n  a n  a p p r o p r i a t e  m a n n e r ,  the 
n e g o t i a t i o n s  a n d  c o s t s  o f  a c q u i r i n g  t h e  n e c e s s a r y  l a n d / e a s e m e n t  and 
a p p r o v a l s .  I n  t h e  b o t t o m  l i n e  a n a l y s i s ,  b o t h  o r g a n i s a t i o n s  a r e  serving 
s i m i l a r  c o m m u n i t y  needs. 

I n  s e e k i n g  y o u r  c o n s i d e r a t i o n s  o f  t h e  a b o v e ,  I am p r e p a r e d  f o r  greater 
d e t a i l e d  i n t e r a c t i o n  t o  a s s i s t  i n  t h e  E . I . S .  p r e p a r a t i o n  a n d  generally. 
F i n a l l y  I s u g g e s t  t h a t ,  i n  t h e  s p i r i t  o f  e n v i r o n m e n t a l  a s s e s s m e n t  and 
o v e r a l l  p l a n n i n g  o b j e c t i v e s ,  t h e s e  e l e c t r i c i t y  m a t t e r s  s h o u l d  be 
a d d r e s s e d  i n  y o u r  E.I.S. 

I f  I c a n  b e  o f  f u r t h e r  a s s i s t a n c e ,  o r  t o  a d v i s e  me o f  f u r t h e r  d e t a i l  and 
t i m i n g  r e q u i r e m e n t s  i n  r e g a r d  t o  t h e  a b o v e  m a t t e r s ,  p l e a s e  d o  not 
h e s i t a t e  t o  c o n t a c t  m y s e l f  ( p h o n e  066-429141). 

Y o u r s  faithfully, 

bat.r,or.-79 

DESIGN & DEVELOPMENT ENGINEER. 



MSB Waterwa s 

Telephone: (066) 52 3311 
Facsimile: (066) 52 7382 

2 2  O c t o b e r  1991 

E n v i r o n m e n t a l  Planner 
R o a d s  a n d  T r a f f i c  Authority 
PO B o x  K198 
HAYMARKET NSW 2000 

A T T :  M r s  M Whipp 

D e a r  M r s  Whipp 

Hunter & Nth Coast Region 
Coffs Harbour Jetty 

Coifs Harbour NSW 2450 
P.O. Box J23 

RECEIVED 
„LE1g9i 

Environmental Planning Section 

T h a n k  y o u  f o r  y o u r  l e t t e r  o f  2 7  S e p t e m b e r  1 9 9 1  r e g a r d i n g  the 
p r o p o s e d  B r u n s w i c k  H e a d s  B y p a s s ,  E n v i r o n m e n t a l  Impact 
Statement. 

T h e  MSB W a t e r w a y s  A u t h o r i t y  h a s  r e s p o n s i b i l i t y  f o r  navigation 
a n d  b o a t i n g  s a f e t y  i n  NSW. I n  t h e  c a s e  o f  a b r i d g e  t h e  role 
o f  t h e  A u t h o r i t y  i s  t o  g r a n t  a p p r o v a l  f o r  t h e  c r o s s i n g ,  to 
a d v i s e  o n  t h e  n a v i g a t i o n a l  s a f e t y  o f  t h e  s t r u c t u r e ,  a n d  the 
n e e d  f o r  a i d s  t o  n a v i g a t i o n  ( l i g h t s )  a n d  s i g n a g e  o f  the 
structure. 

M r  L a w r i e  M c E n a l l y ,  O p e r a t i o n s  S u p e r v i s o r ,  N o r t h  C o a s t ,  is 
a v a i l a b l e  t o  c o n s i d e r  y o u r  p r o p o s a l s  a n d  c a n  b e  c o n t a c t e d  on 
( 0 6 6 )  5 1 - 3 4 0 0  o r  a t  t h e  a b o v e  address. 

T h a n k  y o u  f o r  y o u r  e a r l y  a d v i c e  o n  t h i s  matter. 

Y o u r s  faithfully 

Jackson 
o n a l  M a n a g e r  North 

MSB Waterways Authority - a subsidiary of the Maritime Services Board of NSW 

Printed on recycled paper 



TWEED HEADS 

MURWILI„UMBAH 

A 

BYRON 
BAY 

LISMORE 

BALLINA 

EVANS 
HEAD 

Tweed—Lismore 
Rural Lands Protection Board 

61 CONWAY STREET P.O. BOX 16, 
LISMORE LISMORE, 2480. 

Phones (066) 21 2317 Y O U R  REF.: 

21 2318 
Fax (066) 21 2928 

O U R  MY RLT:JA 

M r s .  M. Whipp, 
R o a d s  & T r a f f i c  Authority, 
P . O .  B o x  K198, 
HAYMARKET 2000 

D e a r  Madam, 

2 3 r d  O c t o b e r ,  1991 

RE - S t a t e  H i g h w a y  N o .  1 0  - P a c i f i c  H i g h w a y ,  Shire 
o f  B y r o n ,  P r o p o s e d  B r u n s w i c k  H e a d s  Bypass- 
E n v i r o n m e n t a l  I m p a c t  Statement. 

T h i s  B o a r d  h a s  e x a m i n e d  t h e  p r o p o s e d  r o u t e  t o  b y p a s s  Brunswick 
H e a d s  a n d  c a n  r a i s e  n o  o b j e c t i o n s .  T h e  B o a r d  a l s o  h a s  n o  c o m m e n t  to 
m a k e  o n  t h i s  p r o p o s a l  a s  i t  c a n  s e e  n o  w a y  t h a t  i t s  a c t i v i t i e s  will 
b e  affected. 

Y o u r s  faithfully, 

A. / J,,mi(-411 
R . L .  Timbrell 
SECRETARY 



New South Wales Government 

B p a r t m e n t  of Conservation and Land Management 
Incorporating the Soil Conservation Service 

Murwillumbah District Office 
P.O. Box 796 Murwillumbah NSW 2484 M a r i a  Whipp 

E n v i r o n m e n t a l  Planner 
R o a d s  a n d  T r a f f i c  Authority 
P . O .  B o x  K198 
HAYMARKET NSW 2000 

D e a r  Madam 

Phone: (066) 725488 
H . B .  Hungerford 

Contact: 126 
Our Ref: 

Your Ref: 

E . I . S .  P r o p o s e d  B r u n s w i c k  H e a d s  Bypass 
Y o u r  l e t t e r  TEP:  1 0 / 6 2 . 1 3 2 5  d a t e d  2 7  S e p t e m b e r  1 9 9 1  

I r e f e r  t o  y o u r  l e t t e r  d a t e d  2 7  S e p t e m b e r  1 9 9 1  a d d r e s s e d  t o  our 
C h a t s w o o d  H e a d  office. 

I t  i s  s u g g e s t e d  t h a t  t h e  r a n g e  o f  i s s u e s  t h a t  h a v e  b e e n  addressed 
i n  t h e  E . I . S .  f o r  t h e  P r o p o s e d  C h i n d e r a h  B y p a s s  a l s o  b e  addressed 
i n  t h e  E . I . S .  f o r  t h e  P r o p o s e d  B r u n s w i c k  H e a d s  Bypass. 

A d d i t i o n a l l y ,  y o u  a r e  a d v i s e d  t h a t  t h e  S o i l  C o n s e r v a t i o n  Service 
h a s  s e v e r a l  a r e a s  n o r t h  o f  B r u n s w i c k  H e a d s ,  a l o n g  t h e  proposed 
h i g h w a y  r o u t e ,  m a p p e d  a s  P r o t e c t e d  L a n d  u n d e r  p r o v i s i o n s  o f  the 
S o i l  C o n s e r v a t i o n  Act. 

F i g u r e  2 s u p p l i e d  w i t h  y o u r  l e t t e r  d o e s  n o t  h a v e  sufficient 
c l a r i t y  o r  e x p l a n a t i o n  t o  r e l a t e  t h e  p r o p o s a l  t o  t h e  m a p p e d  areas 
o f  P r o t e c t e d  L a n d .  H o w e v e r ,  a t t a c h e d  f o r  y o u r  i n f o r m a t i o n  are 
c o p i e s  o f  ( s e c t i o n  o f )  t h e  B r u n s w i c k  H e a d s  1 : 2 5 0 0 0  Protected 
L a n d  m a p  a n d  E x p l a n a t o r y  N o t e s  o n  R e s t r i c t i o n s  O n  D e s t r u c t i o n  Of 
T r e e s  On  P r o t e c t e d  Land. 

P a r t i c u l a r l y  i n  r e s p e c t  o f  t h e  p r o p o s a l  n o r t h  o f  t h e  Brunswick 
R i v e r ,  i s s u e s  o f  e r o s i o n  a n d  s e d i m e n t  c o n t r o l  a n d  revegetation 
n e e d  t o  b e  a d d r e s s e d  a s  d o e s  t h e  m a t t e r  o f  s l o p e  i n s t a b i l i t y  (and 
p o t e n t i a l  s l o p e  i n s t a b i l i t y )  a s  r e f l e c t e d  b y  t h e  a r e a  requiring 
s t a b i l i z a t i o n  o v e r  r e c e n t  y e a r s  b y  t h e  R . T . A .  i n  t h e  north 
w e s t e r n  c o r n e r  o f  P o r t i o n  1 8 7 ,  P a r i s h  B i l l i n u d g e l ,  C o u n t y  Rous. 

I f  y o u  r e q u i r e  c l a r i f i c a t i o n  o f  f u r t h e r  i n f o r m a t i o n  please 
c o n t a c t  m e  o n  0 6 6  725488. 

Y o u r s  faithfully 

H . B .  Hungerfo 
D i s t r i c t  S o i l  Conservationist 
MURWILLUMBAH 

2 3  O c t o b e r ,  1991 
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SOIL CONSERVATION SERVICE OF NEW SOUTH WALES 
MURWILLUMBAH 

RESTRICTIONS ON DESTRUCTION OF TREES 
ON PROTECITD LAND 

1. .Soil Conservation Act 

T h e  S o i l  C o n s e r v a t i o n  A c t ,  1 9 3 8 ,  r e q u i r e s  o w n e r s ,  o c c u p i e r s  a n d  holders 
o r  g r a n t e e s  o f  t i m b e r  r i g h t s ,  t o  m a k e  a p p l i c a t i o n  t o  t h e  Soil 
C o n s e r v a t i o n  S e r v i c e  f o r  a n  a u t h o r i t y  b e f o r e  d e s t r o y i n g  o r  injuring 
t r e e s  g r o w i n g  o n  p r o t e c t e d  land. 

2. Protected Land. 

P r o t e c t e d  l a n d  m e a n s  l a n d  m a p p e d  b y  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  as 
h a v i n g  s l o p e s  g e n e r a l l y  i n  e x c e s s  o f  18  d e g r e e s  f r o m  t h e  horizontal; 
l a n d  i n  t h e  b e d  o r  w i t h i n  2 0  m e t r e s  o f  t h e  b a n k  o f  a n y  r i v e r ,  stream, 
l a k e ,  l a g o o n  o r  swamp  m a p p e d  o r  l i s t e d  b y  t h e  S e r v i c e ;  o r  l a n d  mapped 
b y  t h e  S e r v i c e  a s  b e i n g  e n v i r o n m e n t a l l y  s e n s i t i v e ,  o r  a f f e c t e d  b y  or 
l i a b l e  t o ,  e r o s i o n ,  s i l t a t i o n  o r  degradation. 

3. Why  is i t  necessary? 

T h e  w a y  l a n d  i s  u s e d  r e q u i r e s  c a r e f u l  p l a n n i n g  a n d  m a n a g e m e n t  i f  costly 
l a n d  d e g r a d a t i o n  i s  t o  b e  a v o i d e d .  S i l t  i n  r i v e r s  i s  t h e  m a i n  f o r m  of 
p o l l u t i o n  t h r o u g h o u t  r u r a l  a r e a s  o f  New S o u t h  W a l e s .  S i l t a t i o n  can 
r e n d e r  w o r k s  e n t i r e l y  i n e f f e c t i v e  a n d  s e r i o u s l y  d e g r a d e  w a t e r w a y s  t o  the 
g e n e r a l  d i s a d v a n t a g e  o f  t h e  community. 

G e n e r a l l y  a v i g o r o u s  t r e e  c o v e r  i s  r e c o g n i s e d  a s  t h e  m o s t  effective 
c o n t r o l  o f  e r o s i o n  o n  s t e e p  l a n d s  a n d  i s  o f  m a j o r  i m p o r t a n c e  a l o n g  river 
banks. 

A p p r o p r i a t e  l a n d  u s e  a n d  s y m p a t h e t i c  l a n d  m a n a g e m e n t  w i l l  p r o t e c t  the 
l a n d  a n d  w a t e r  r e s o u r c e s  a n d  m i n i m i s e  t h e  r a t e  o f  s o i l  e r o s i o n  and 
s t r e a m  s e d i m e n t a t i o n ;  t h e  l o s s  o f  s h e l t e r  f o r  l i v e s t o c k ;  t h e  l o s s  of 
w i l d l i f e  h a b i t a t s ;  a n d  t h e  r e d u c t i o n  i n  l a n d s c a p e  amenity. 

4. 'What hind is affected? 

T h e s e  p r o v i s i o n s  o f  t h e  S o i l  C o n s e r v a t i o n  A c t  a p p l y  t o  a l l  l a n d  mapped 
a s  p r o t e c t e d  l a n d  o r  a l o n g  p r e s c r i b e d  w a t e r c o u r s e s  o r  w a t e r  bodies, 
i r r e s p e c t i v e  o f  t e n u r e .  T h a t  i s  t o  s a y ,  p r i v a t e  p r o p e r t y  ( f r e e h o l d )  and 
l e a s e d  l a n d s  a r e  i n c l u d e d  a s  w e l l  a s  l a n d s  h e l d  u n d e r  t e n u r e  f r o m  the 
Crown. 

5. Prohibition to Prevail 

I f  a p e r s o n  i s  p r o h i b i t e d  f r o m  d o i n g  a n y t h i n g  u n d e r  t h e s e  p r o v i s i o n s  or 
a n  a u t h o r i t y  i s s u e d  b y  t h e  S e r v i c e  n o t h i n g  i n  a n y  o t h e r  A c t  may permit 
t h e  d o i n g  o f  t h a t  t h i n g ,  e x c e p t  a s  p r o v i d e d  f o r  i n  p a r a g r a p h  10 
hereunder. 
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6. What are the restrictions relating to 'protected kind'? 

T h e  S o i l  C o n s e r v a t i o n  A c t  p r o v i d e s  t h a t ,  u n l e s s  t h e  a u t h o r i t y  o f  the 
S o i l  C o n s e r v a t i o n  S e r v i c e  h a s  b e e n  o b t a i n e d ,  a p e r s o n  s h a l l  not 

( a )  r i n g b a r k ,  c u t  d o w n ,  f e l l ,  p o i s o n  o r  o t h e r w i s e  d e s t r o y ,  o r  cause 
t o  b e  d e s t r o y e d ;  or 

( b )  t o p ,  l o p ,  r e m o v e  o r  i n j u r e  o r  c a u s e  t o  b e  i n j u r e d ,  a n y  tree 
( ' t r e e '  i n c l u d e s  s a p l i n g ,  s h r u b  a n d  s c r u b )  o n  p r o t e c t e d  land. 

7. -1'ckw is Proterted Land Irkntified? 

Maps s h o w i n g  p r o t e c t e d  l a n d  a r e  l o c a t e d  i n  t h e  M u r w i l l u m b a h  o f f i c e  of 
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 ,  a n d  may b e  i n s p e c t e d  b y  a n y  p e r s o n  during 
n o r m a l  o f f i c e  hours. 

8. App ficaticms 

T h e  a p p l i c a t i o n  f o r m  c a n  b e  o b t a i n e d  f r o m  t h e  M u r w i l l u m b a h  o f f i c e  o f  the 
S o i l  C o n s e r v a t i o n  Service. 

W r i t e  t o  o r  phone: 

9. Procedures - Protected Land- 

S o i l  C o n s e r v a t i o n  Service 
P . O .  Box  796 
M u r w i l l u m b a h  NSW 2484 
P h o n e :  ( 0 6 6 )  725488 

A s  s o o n  a s  p o s s i b l e  a f t e r  r e c e i v i n g  a n  a p p l i c a t i o n  t o  l o p  o r  destroy 
t r e e s  o n  p r o t e c t e d  l a n d ,  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  s t a f f  will 
a r r a n g e  a n  i n s p e c t i o n  o f  t h e  a r e a  c o n c e r n e d .  I f  i t  a p p r o v e s  o f  the 
a p p l i c a t i o n ,  t h e  S e r v i c e  w i l l  i s s u e  a n  a u t h o r i t y  u n d e r  s e c t i o n  2 1 D  of 
t h e  A c t  s u b j e c t  t o  c o n d i t i o n s  c o n s i d e r e d  n e c e s s a r y  t o  c o n t r o l  erosion 
a n d  s i l t a t i o n  a n d  t o  g e n e r a l l y  e l i m i n a t e  o r  m i t i g a t e  a n y  a d v e r s e  effects 
o n  t h e  environment. 

10. Eemptions from Protected Land Provisions 

A n y b o d y  who  i s  r e q u i r e d  o r  a u t h o r i s e d  t o  l o p  o r  d e s t r o y  a n y  t r e e  on 
p r o t e c t e d  l a n d  h a v i n g  a s l o p e  i n  e x c e s s  o f  1 8  d e g r e e s  w i t h i n  a notified 
c a t c h m e n t  a r e a  b y  o r  u n d e r  a n y  o t h e r  A c t  o r  b y  a n y  licence, 
p e r m i t , a u t h o r i t y  o r  c o n s e n t  g r a n t e d  o r  i s s u e d  u n d e r  a n y  s u c h  A c t  is 
n o t  r e q u i r e d  t o  o b t a i n  a n  a u t h o r i t y  t o  d o  s o  u n d e r  t h e  S o i l  Conservation 
Act. 

S i m i l a r l y ,  a n  o w n e r  o r  o c c u p i e r  o f  p r o t e c t e d  l a n d  h a v i n g  a s l o p e  in 
e x c e s s  o f  1 8  d e g r e e s  n e e d  n o t  a p p l y  f o r  a n  A u t h o r i t y  s h o u l d  h e  w i s h  to 
c u t  o r  d e s t r o y  i n  a n y  p e r i o d  o f  o n e  y e a r  - 

( a )  n o  m o r e  t h a n  7 t r e e s  p e r  hectare; 

( b )  t h e  t r e e s  g r o w i n g  o n  n o  m o r e  t h a n  2 h e c t a r e s  o f  e a c h  separate 
a r e a  o f  p r o t e c t e d  l a n d  w h e r e  t h e  a r e a  o f  n o t  m o r e  t h a n  2 hectares 
d o e s  n o t  c o m p r i s e  more  t h a n  a q u a r t e r  o f  t h e  s e p a r a t e  a r e a  of 
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p r o t e c t e d  l a n d ,  o t h e r  t h a n  f o r  t h e  d e v e l o p m e n t  o f  a banana 
p l a n t a t i o n ,  h o r t i c u l t u r e  o r  t h e  g r o w i n g  o f  c r o p s ;  o r  the 
c o n s t r u c t i o n  o f  a v e h i c u l a r  t r a c k  o r  road. 

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

11. Penaftie.s 

A n y  p e r s o n  w h o  c o n t r a v e n e s  t h e s e  p r o v i s i o n s  o f  t h e  S o i l  Conservation 
A c t  i s  l i a b l e  t o  a f i n e  o f  u p  t o  $ 1 0 , 0 0 0  f o r  e a c h  o f f e n c e  i f  d e a l t  with 
i n  t h e  L o c a l  C o u r t ,  t h o u g h  a n y  p r o s e c u t i o n  may c o n t i n u e  t o  b e  launched 
i n  t h e  L a n d  a n d  E n v i r o n m e n t  C o u r t  w h e r e  t h e  maximum f i n e  u n d e r  t h e  Act 
o f  $ 5 0 , 0 0 0  may b e  imposed. 

12. Remedial Measures 

I f  a p e r s o n  c o n t r a v e n e s  t h e s e  p r o v i s i o n s  b y  d a m a g i n g  o r  destroying 
t r e e s  a n d  t h e  o p e r a t i o n s  h a v e  r e s u l t e d  i n  o r  a r e  l i a b l e  t o  r e s u l t  in 
s o i l  e r o s i o n ,  l a n d  d e g r a d a t i o n ,  s i l t a t i o n ,  o r  o b s t r u c t i o n  t o  t h e  flow 
o f  a r i v e r  o r  l a k e ,  o r  a n y  a d v e r s e  e f f e c t  o n  t h e  e n v i r o n m e n t ,  t h e  Soil 
C o n s e r v a t i o n  S e r v i c e  c a n  r e q u i r e  t h a t  p e r s o n  t o  c a r r y  o u t  remedial 
m e a s u r e s  t o  i t s  s a t i s f a c t i o n  o r  t h e  M i n i s t e r  c a n  a u t h o r i s e  t h e  Service 
t o  u n d e r t a k e  t h e  w o r k  a n d  r e c o v e r  t h e  c o s t  f r o m  t h e  l a n d h o l d e r .  Failure 
t o  c o m p l y  w i t h  s u c h  a n o t i c e  may a l s o  a t t r a c t  t h e  s a m e  p e n a l t i e s  a s  in 
p a r a g r a p h  11 above. 

13. Turtiter Advice 

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  i s  c o n s c i o u s  o f  t h e  G o v e r n m e n t ' s  wish 
t h a t  - " t h e  p r o v i s i o n s  w o r k  i n  t h e  i n t e r e s t s  o f  t h e  w h o l e  o f  t h e  State, 
a s  w e l l  a s  i n  t h e  i n t e r e s t s  o f  t h e  i n d i v i d u a l  landholder". 

B e f o r e  d e s t r o y i n g  t r e e s  on 
S o i l  C o n s e r v a t i o n  Service 
u n d e r s t a n d  y o u r  p r o b l e m s  of 
a r e  k e e n  t o  assist. 

a n y  l a n d ,  c o n s u l t  the local o f f i c e  o f  the 
and o b t a i n  advice. The l o c a l  officers 
land u s e ,  know how to deal w i t h  t h e m  and 



134,(44.444q4c Hea4 P4,ce44 ftptcw,AVAD/pk, 140,z. 
BRUNSWICK HEADS, N.S.W. 2483 
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T h e  A s s o c i a t i o n  a p p r e c i a t e s  y o u r  i n v i t a t i o n  a n d  o u r  opportunity, 
t o  c o m m e n t  o n  t h e  e n v i r o n m e n t a l  i m p a c t  o f  t h e  p r o p o s e d  Brunswick 
H e a d s  bypass. 

T h i s  p r o p o s a l  i s  t i m e l y .  T h e  i m p a c t ,  i n  h u m a n  t e r m s ,  o f  t h e  ever 
i n c r e a s i n g  f l o w  a n d  h e a v y  c h a r a c t e r  o f  h i g h w a y  t r a f f i c  c a n  be 
c o r r o l a t e d  t o  t h e  h a z z a r d s  c r e a t e d  t o  a w i d e  s e c t i o n  o f  the 
c o m m u n i t y .  C o u n c i l  s t u d i e s  h a v e  i d e n t i f i e d  t h a t  t h e  Brunswick 
H e a d s  p o p u l a t i o n  p r i m a r i l y  c o n s i s t s  o f  y o u n g  f a m i l i e s  a n d  a n  aged, 
r e t i n e d  g r o u p .  A s  a b y p a s s  w i l l  d r a m a t i c a l l y  r e d u c e  t r a f f i c  flow 
t h r o u g h  t h e  t o w n s h i p  t o  t h a t  o f  a l o c a l  c h a r a c t e r ,  s o  w i l l  the 
s a f e t y  a n d  a m e n i t y  o f  t h e  p o p u l a t i o n  b e  i m p r o v e d .  D i v e r s i o n  of 
t h e  h i g h w a y  t r a f f i c  w i l l  a l s o  b e  s a f e r  a n d  m o r e  e a s i l y  regulated. 
T h e r e  w i l l  b e  l e s s  d r i v e r  f a t i g u e  a n d  f r u s t r a t i o n  c a u s e d  b y  the 
s p e e d  r e s t r i c t i o n s ,  c o n f l i c t  w i t h  l o c a l  t r a f f i c  a n d  b y  pedestrians 
p a r t i c u l a r l y  t h e  c h i l d r e n  a n d  t h e  a g e d  group. 

I n  e n v i r o n m e n t a l  t e r m s ,  t h e  A s s o c i a t i o n  i s  u n a b l e  t o  i d e n t i f y  any 
a d v e r s e  f a c t o r  a r i s i n g  o u t  o f  t h e  p r o p o s a l  a n d  s u g g e s t  t h a t  benefits 
w i l l  c o m p l e t e l y  o v e r s h a d o w  a n y  o p p o s i n g  c o n s i d e r a t i o n .  However, 
we b e l i e v e  t h a t  s u c h  m a t t e r s  a s  d r a i n a g e  a n d  f l o o d  s t u d i e s  should 
b e  c o n s i d e r e d  a s  a m a t t e r  o f  e n g i n e e r i n g  b y  RTA e n g i n e e r i n g  staff. 

T h e  i m p a c t  u p o n  t h e  b u s i n e s s  s e c t o r  o f  t h e  c o m m u n i t y  c a n  confidently 
b e  p r e d i c t e d ,  i n  o u r  v i e w ,  b y  d r a w i n g  o n  t h e  e x p e r i e n c e  o f  t h e  like 
c o m m u n i t i e s  o f  N a m b u c c a  H e a d s  p a r t i c u l a r l y ,  a n d  B a t e m a n s  B a y .  In 
t h e s e  p l a c e s  a s  i n  B e e n l e i g h ,  Q l d ,  a c c e l e r a t e d  e c o n o m i c  g r o w t h  has 
resulted. 

T h e  s e c t o r  d e s i g n a t e d  " W e t l a n d s "  y o u  r e f e r  t o  i s  u n d e r s t o o d  t o  be 
o n  t h e  n o r t h e r n  s i d e  o f  t h e  B r u n s w i c k  R i v e r .  I n  t h i s  c a s e  the 
A s s o c i a t i o n  w i l l  r a i s e  n o  a d v e r s e  comment  f o r  t w o  reasons:- 

---- SEVENTY YEARS AND STILL PROGRESSING ---- 



2. 

We s e e  t h e  A s s o c i a t i o n ' s  r o l e  a s  b e i n g  specifically 
c o n c e r n e d  w i t h  B r u n s w i c k  H e a d s  a n d  a s  s u c h  north 
o f  t h e  r i v e r  f a l l s  w i t h o u t  o u r  a c c e p t e d  interest. 
T h e  O c e a n  S h o r e s  P r o g r e s s  A s s o c i a t i o n  may b e  pleased 
t o  comment  o n  t h i s  matter. 

( 2 )  N o t w i t h s t a n d i n g  t h e  a b o v e  comment  a n d  i n  general 
t e r m s ,  I b e l i e v e  t h e  A s s o c i a t i o n i  w o u l d  s e e k  that 
" W e t l a n d s "  b e  t r e a t e d  w i t h  s e n s i t i v i t y  a n d  e x t r e m e  care. 
D i s t u r b a n c e  t o  t h e s e  a r e a s  s h o u l d  b e  a v o i d e d  where 
p o s s i b l e  f o r  t h e  s u r v i v a l  o f  t h e  c r e a t u r e s  that 
r e l y  u p o n  i t  a n d  i t ' s  i m p o r t a n c e  t o  o u r  own welfare. 
W i t h  a n  a p p r o a c h  c o n s i s t a n t  w i t h  t h e s e  v i e w s  I 
s u g g e s t  t h a t  t h e  A s s o c i a t i o n  c o u l d  b e  e x p e c t e d  to 
n o t  o p p o s e  it. 

B y p a s s  o f  B r u n s w i c k  H e a d s  h a s  b e e n  o n  t h e  A s s o c i a t i o n ' s  a g e n d a  for 
many  y e a r s  a s  a n  e s s e n t i a l  i n g r e d i e n t  t o  t h e  d e v e l o p m e n t  a n d  future 
l i f e s t y l e  o f  o u r  c o m m u n i t y .  We t h e r e f o r e  u n r e s e r v e d l y  support 
t h e  p r o p o s a l  a n d  s e e k  i t ' s  e a r l y  fruition. 

Y o u r s  faithfully, 

S e c  tetary 

F o r  e x c h a n g e  o f  i n f o r m a t i o n  p l e a s e  r e f e r  to:- 

N e v i l l e  Franks 
P . O .  B o x  100, 
B r u n s w i c k  H e a d s .  2483. 

( 0 6 6 )  851244 
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N E W  S O U T H  WALES 
T h e  E n v i r o n m e n t a l  Planner, 
R o a d s  & T r a f f i c  Authority, 
P . O .  B o x  K198, 
HAYMARKET. N . S . W .  2000 

RECE1V1.--Citact: M r .  R .  Hagley 
r . , 4 4 b n e :  (066)211655 

' A t t n :  M a r i a  Whipp 
2 5 Ohl 

D e a r  M r s .  Whipp, 
Environmental Planning Section 

S t a t e  h i g h w a y  N o . 1 0  - P a c i f i c  Highway 
P r o p o s e d  B r u n s w i c k  H e a d s  B y p a s s  - 

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  

c7,111t1.7%/ 

I r e f e r  t o  y o u r  l e t t e r  o f  2 7 t h  S e p t e m b e r ,  1 9 9 1  concerning 
t h e  p r e p a r a t i o n  o f  a n  E . I . S .  f o r  t h e  s u b j e c t  b y p a s s  proposal. 

P u b l i c  W o r k s  c o n s i d e r s  t h a t  t h e  f o l l o w i n g  i s s u e s  n e e d  to 
b e  a d d r e s s e d  i n  a n  E . I . S .  f o r  t h e  proposal: 

Flooding 

T h e  E . I . S .  s h o u l d  a s s e s s  t h e  e x i s t i n g  f l o o d  l e v e l s  and 
b e h a v i o u r  a n d  d e s c r i b e  t h e  i m p a c t  t h e  b y p a s s  w o u l d  h a v e  on 
t h o s e  l e v e l s  a n d  b e h a v i o u r  i n  p a r t i c u l a r  w h e r e  existing 
d e v e l o p m e n t  i s  a f f e c t e d .  I t  i s  r e c o m m e n d e d  t h a t  the 
a s s e s s m e n t  o f  f l o o d i n g  c o v e r  a r a n g e  o f  f l o o d  c o n d i t i o n s ,  say 
1 % ,  5% a n d  20% A . E . P .  e v e n t s .  S u c h  a n  a s s e s s m e n t  s h o u l d  be 
c a r r i e d  o u t  i n  a c c o r d a n c e  w i t h  t h e  g u i d e l i n e s  s e t  o u t  i n  the 
S t a t e  G o v e r n m e n t ' s  F l o o d p l a i n  D e v e l o p m e n t  Manual. 

S u r f a c e  Water 

T h e  E . I . S .  s h o u l d  a d d r e s s  m e a s u r e s  f o r  p r o t e c t i n g  surface 
w a t e r s  f r o m  c o n t a m i n a t i o n  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  when 
t h e  r o a d  i s  operational. 

B r u n s w i c k  H e a d s  Boatharbour 

T h e  p r o p o s e d  b y p a s s  l i e s  o u t s i d e  o f  t h e  a r e a  associated 
w i t h  t h e  D e p a r t m e n t ' s  B r u n s w i c k  H e a d s  B o a t h a r b o u r  works. 
H o w e v e r  i t  i s  r e c o m m e n d e d  t h a t  t h e  A u t h o r i t y  l i a i s e  w i t h  Byron 
S h i r e  C o u n c i l  a n d  t h i s  D e p a r t m e n t  c o n c e r n i n g  proposed 
u p g r a d i n g  o f  t h e  i n t e r s e c t i o n  o f  t h e  boatharbour/boat 
l a u n c h i n g  r a m p  a c c e s s  r o a d  w i t h  t h e  P a c i f i c  Highway. 

E n q u i r i e s  c o n c e r n i n g  t h e s e  m a t t e r s  s h o u l d  b e  d i r e c t e d  to 
M r .  R i c h a r d  H a g l e y  o n  t e l e p h o n e  ( 0 6 6 )  211655. 

oz.251,0 
M . K .  Harrap, 
R e g i o n a l  Engineer, 
Lismore. 
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M r s  M a r i a  Whipp 
E n v i r o n m e n t a l  Planner 
R o a d s  a n d  T r a f f i c  Authority 
2 6 0  E l i z a b e t h  Street 
SURREY H I L L S  2010 

D e a r  M r s  Whipp 

MINERALS AND ENERGY HOUSE 
29-57 CHRISTIE STREET 
CORRESPONDENCE PO BOX 536 
ST LEONARDS NSW 2065 
DX 3324 ST LEONARDS 
TELEPHONE (02) 901 8888 
FACSIMILE (02) 901 8777 

17 1..199", 

I r e f e r  y o u r  l e t t e r  d a t e d  2 7  S e p t e m b e r  1 9 9 1  s e e k i n g  c o m m e n t s  to 
a s s i s t  y o u  i n  y o u r  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  Impact 
S t a t e m e n t  o n  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  p r o p o s a l  to 
c o n s t r u c t  a b y p a s s  o f  B r u n s w i c k  H e a d s  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  a n d  A s s e s s m e n t  Act. 

T h e  O f f i c e  o f  E n e r g y  d o e s  n o t  f o r e s e e  a n y  a s p e c t s  o f  t h e  proposal 
w h i c h  c o u l d  a f f e c t ,  o r  b e  a f f e c t e d  b y ,  a n y  w o r k s ,  p r o p e r t y  or 
p l a n n i n g  w h i c h  c o m e  u n d e r  t h e  O f f i c e ' s  administration. 

T h a n k  y o u  f o r  p r o v i d i n g  a n  o p p o r t u n i t y  t o  comment. 

Y o u r s  sincerely 

1 r 
e c t o r  E n e r g y  R e s o u r c e s  a n d  P o l i c y  Division 



New South Wales Government 

F o r e s t r y  C o m m i s s i o n  o f  N.S.W. 

M r s .  M. Whipp, 
R o a d s  a n d  Traffic 

Authority, 
P . O .  B o x  K198, 
H a y m a r k e t .  N . S . W .  2000 

, a r  Madam, 

Forestry Office 

P . O .  B o x  945, 
MURWILLUMBAH. 2484 

14.10.1991 

• Your reference:TEP : 10/62.1325 

Our reference :357 I GR : LJG 

Telephone: ( 0 6 6 )  7 2  1213 
Fax: 

( 0 6 6 )  7 2  5112 

S t a t e  H i g h w a y  N o .  1 0  - P a c i f i c  H i g h w a y .  
P r o p o s e d  B r u n s w i c k  H e a d s  Bypass- 

E n v i r o n m e n t a l  ImpD.c t  Statement. 

W i t h  r e f e r e n c e  t o  y o u r  l e t t e r  o f  2 7 t h  S e p t e m b e r ,  1 9 9 1  I w i s h  t o  advise 
Lat  t h e  F o r e s t r y  C o m m i s s i o n ' s  o n l y  i n t e r e s t  i n  t h e  p r o p o s a l  i s  the 
. m o v a l  o f  t i m b e r  f r o m  a n y  a r e a s  o f  C r o w n - t i m b e r  l a n d  t h a t  m a y  be 
ivolved. 

We w o u l d  b e  a n x i o u s  t o  s a l v a g e  a n y  m e r c h a n t a b l e  s a w l o g s  i f  t h e y  are 
. e s e n t  f r o m  C r o w n  l a n d  o r  r o a d  r e s e r v e s  p r i o r  t o  t h e  t r e e s  b e i n g  pushed 
. e r  a n d  burnt. 

A p a r t  f r o m  t h i s  a s p e c t  w e  h a v e  n o  o t h e r  i n t e r e s t  i n  t h e  p r o p o s a l  and 
, o t h e r  m a t t e r s  w h i c h  n e e d  t o  b e  a d d r e s s e d  i n  y o u r  E n v i r o n m e n t a l  Impact 
,atement. 

Y o u r s  faithfully, 

I . G .  Robertson, 
D i s t r i c t  Forester. 



M r s  M Whipp 

R o a d s  & T r a f f i c  Authority 
P . O .  B o x  K198 
HAYMARKET NSW 2000 

PATROL COMMANDER'S OFFICE 

BYRON BAY 2481 
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S t a t e  H i g h w a y  N o .  1 0  - P a c i f i c  H i g h w a y .  S h i r e  o f  Byron. 
P r o p o s e d  B r u n s w i c k  H e a d s  B y p a s s  - E n v i r o n m e n t a l  I m p a c t  Statement. 

- - - 
F o r w a r d e d  f o r  i n f o r m a t i o n  a s  o u t l i n e d  i n  t h e  a t t a c h e d  report 
o f  S e r g e a n t  W e l s h ,  S e c t o r  L e a d e r  B r u n s w i c k  H e a d s .  Further 
i n f o r m a t i o n  c a n  b e  o b t a i n e d  b y  e i t h e r  c o n t a c t i n g  m y s e l f  on 
T e l p h o n e  0 6 6  8 5 6 3 0 0  o r  S e r g e a n t  W e l s h  a t  B r u n s w i c k  H e a d s  on 
T e l e p h o n e  0 6 6  851277. 

Inspe 
Patro 



P a t r o l  Commander. 
BYRON BAY. 

S t a t e  H i g h w a y  N o .  1 0  - P a c i f i c  H i g h w a y .  S h i r e  o f  Dyron/. 
P r o p . - . . . s e d  B r u n s w i c k  H e a d s  y p a s s  - E n v i r o n m e n t a l  i m p a c t  statement. 

F r o m  m y  u n d e r s t a n d i n g  o f  t h e  r o u t e  o f  t h e  p r o p o s e d  f o r  t h e  B r u n s w i c k  Heads 
b y p a s s ,  f r o m  v i e w i n g  o f  t h e  a t t a c h e d  p l a n  a n t i  g e n e r a l  i n q u i r i e s  f r o m  local 
r e s i d e n t s  t h e r e  w i l l  b e  l i t t l e  o r  n o  i m p a c t  u p o n  t h e x  e : I v i r o n m e n t  i n  t h a t  area. 

F r o m  t h e  l o c a l  r e s i d e n t s  a n d  t h e  p o l i c e  v i e w  t h e  B r u n s w i c k  H e a d s  b y p s s  i s  a 
l o n g  o v e r d u e  s t : - . p  i n  t h e  r i g h t  d i r e c t i o n  by. e l i m i n a t o d  t h e  h e a v y  v o l u m e  of 
f r a f f i c  f r o m  t h e  m a i n  p a r t  o f  t h i s  tow. 

F o r w a r d d  f o r  i n f o r m a t i o n  a n d  n o . . . e s s a r y  atention. 

K . J .  ELSH 
S rgeant 
o e c t o r  Leadr 
B r u n s u i j . c : k  H e a d s  P o l i c : e  S a t  ion. 
5 O c t o b e r ,  191. 



TELE.  ( 0 6 6 )  231525 

FAX ( 0 6 6 )  2 3 1  529. 

P a t r o l  Commander 
BYRON BAY 2481 

PATROL COMMANDER'S OFFICE 

LISMORE 2480 

2 O c t o b e r ,  1991 

Ref 
9 / A  o//2 

BYRON BAY 

S t a t e  H i g h w a y  N o .  1 0  - P a c i f i c  H i g h w a y .  S h i r e  o f  Byron. 
P r o p o s e d  B r u n s w i c k  H e a d s  B y p a s s  - 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  f o r  i n f o r m a t i o n  a n d  attention. 

J RD 
L COMMANDER 

bb:dr. 

S e c t o r  Leader 
B R U N S W I C K  HEADS 

R e f e r r  • f o r  c o m m e n t  i n  t h e  f i r s t  instance. 

Id\ 

K W J o  es 
S e n i o  Sergeant 
a b s  ' ' a t r o l  Commander 
P o l i c e  S t a t i o n  B y r o n  Bay 
3 O c t o b e r ,  1991 
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DEPARTMENT 
O F  LANDS 

( D i v i s i o n  o f  DEPARTMENT O F  CONSERVATION AND LAND MANAGEMENT) 

R o a d s  a n d  T r a f f i c  Authority 

P . O .  B o x  K198 
HAYMARKET NSW 2000 

A t t e n t i o n :  M r s  M .  Whipp 

YOUR REF, 

OUR REF, 

CONTACT OFFICER: 40=etY 

TELEPHONE NO, 

Y o u r  r e f : T E P :  10/62.135 
O u r  r e f :  H091H245 

T e l e p h o n e : 0 6 6 - 4 2 0  666 

S T A T E  HIGHWAY N o . 1 0  - PROPOSED BRUNSWICK HEADS B y p a s s  
ENVIRONMENTAL IMPACT S T A T E M E N T - P R E L I M I N A R Y  COMMENTS 

R e f e r e n c e  i s  m a d e  t o  y o u r  l e t t e r  d a t e d  2 7  S e p t e m b e r  1 9 9 1  s e e k i n g  i n p u t  into 
t h e  f o r t h c o m i n g  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 )  f o r  t h e  Brunswick 
H e a d s  h i g h w a y  Bypass. 

T h e  f o l l o w i n g ,  d e t a i l s  i s s u e s  w h i c h  a r e  o f  c o n c e r n  t o  t h e  G r a f t o n  O f f i c e  of 
t h e  D e p a r t m e n t  o f  C o n s e r v a t i o n  a n d  L a n d  M a n a g e m e n t  a n d  w h i c h  s h o u l d  be 
a d d r e s s e d  i n  t h e  EIS: 

( 1 )  R e l o c a t i o n  o f  t h e  F e r r y  R e s e r v e  C a r a v a n  Park 

T h e  F e r r y  R e s e r v e  C a r a v a n  P a r k  i s  l o c a t e d  w i t h i n  R 7 4 7 0 1  f o r  Public 
R e c r e a t i o n  s h o w n  b y  b l u e  c o l o u r  o n  D i a g r a m  " A " .  T h e  e v e n t u a l  construction 
o f  t h e  B y p a s s  w i l l  a b s o r b  t h e  m a j o r i t y  o f  t h e  l a n d  c u r r e n t l y  o c c u p i e d  by 
t h e  C a r a v a n  P a r k .  T h e  RTA s h o u l d  n o w  a s s i s t  t o  i d e n t i f y  o p t i o n s  f o r  the 
r e l o c a t i o n  o f  t h e  F e r r y  R e s e r v e  C a r a v a n  Park. 

( 2 )  M o b i l e  H o m e  Park 

T h i s  O f f i c e  h a s  u n d e r t a k e n  i n v e s t i g a t i o n s  i n t o  t h e  e s t a b l i s h m e n t  o f  a 
M o b i l e  H o m e  P a r k  w i t h i n  t h e  C r o w n  l a n d  w e s t  o f  t h e  t o w n  o f  B r u n s w i c k  Heads. 
T h e  p r o p o s e d  l o c a t i o n  o f  t h e  b y p a s s  w i l l  h a v e  a d e t r i m e n t a l  e f f e c t  o n  sites 
s e l e c t e d .  T h e  RTA s h o u l d  i n v e s t i g a t e  a l t e r n a t i v e  s i t e s  f o r  a M o b i l e  Home 
P a r k  w i t h i n  C r o w n  l a n d  e a s t  o f  t h e  p r o p o s e d  bypass. 

( 3 )  U r b a n  D e v e l o p m e n t / V i l l a g e  E x p a n s i 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  B y p a s s  e f f e c t i v e l y  s e v e r s  t h e  C r o w n  l a n d  which 
h a s  p r e v i o u s l y  b e e n  i d e n t i f i e d  a s  b e i n g  s u i t a b l e  f o r  U r b a n  Development 
( v i l l a g e  e x p a n s i o n )  i n c l u d i n g  c o m m u n i t y  f a c i l i t i e s .  T h e  i m p i n g e m e n t  o f  the 
p r o p o s e d  B y p a s s  o v e r  t h e  C r o w n  l a n d  m a y  h a v e ,  o r  p l a c e  r e s t r i c t i o n s  o n  any 
f u t u r e  u r b a n  d e v e l o p m e n t  ( s u b d i v i s i o n  d e s i g n  e t c )  e a s t  o f  t h e  Bypass. 

( 4 )  Drainage/Flooding 

T h i s  O f f i c e  i s  c o n c e r n e d  i n  r e s p e c t  t o  a n y  d r a i n a g e / f l o o d i n g  p r o b l e m s  on 
t h e  c r o w n  l a n d  w h i c h  m a y  r e s u l t  f r o m  t h e  c o n s t r u c t i o n  o f  t h e  B y p a s s .  This 
i s  e s p e c i a l l y  i n  r e g a r d  t o  C r o w n  l a n d - e a s t  o f  t h e  p r o p o s e d  Bypass 
i d e n t i f i e d  f o r  u r b a n  development. 

23-33 Bridge Street Sydney NSW Australia 2000 Box 39 GPO Sydney NSW Australia 2001 
Telephone (02) 228 6111 Fax (02) 228 6140 
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(5) A b o r i g i n a l  L a n d  C l a i m s  

T h e r e  a r e  t h r e e  A b o r i g i n a l  L a n d  C l a i m s  ( N o  2 3 3 0 - H 0 8 5 H 1 3 5 0 ;  N o  2334- 
H 0 8 5 H 1 3 5 4  a n d  N o  2 3 3 5 - H 0 8 5 H 1 3 5 5 )  a f f e c t e d  b y  t h e  p r o p o s e d  B y p a s s .  T h e  RTA 
i s  a w a r e  o f  t h e s e  c l a i m s  a n d  a n y  a c t i o n  o n  t h e m  h a s  b e e n  d e f e r r e d  pending 
t h e  o u t c o m e  o f  t h e  E I S  e x h i b i t i o n  a n d  f i n a l  s u r v e y  o f  t h e  Bypass. 

W i t h  r e s p e c t  t o  ( 1 )  a b o v e  i t  s h o u l d  b e  n o t e d  t h a t  a t e n t a t i v e  m e e t i n g  has 
b e e n  a r r a n g e d ,  i n v o l v i n g  o f f i c e r s  f r o m  t h e  G r a f t o n  O f f i c e ,  D e p a r t m e n t  of 
C o n s e r v a t i o n  a n d  L a n d  M a n a g e m e n t ,  B y r o n  S h i r e  C o u n c i l  a n d  t h e  R o a d s  and 
T r a f f i c  A u t h o r i t y  t o  d i s c u s s  t h e  f u t u r e / r e l o c a t i o n  o f  t h e  F e r r y  Reserve 
C a r a v a n  Park. 

T h e  n o r t h e r n  e x t e n s i o n  o f  t h e  r o u t e  w h i c h  i s  n o t  s c h e d u l e d  f o r  construction 
w i t h i n  5 y e a r s  d o e s  n o t  a f f e c t  a n y  C r o w n  l a n d  ( a p a r t  f r o m  t h e  c r o s s i n g  of 
t h e  B r u n s w i c k  R i v e r )  a n d  t h i s  O f f i c e  m a k e s  n o  c o m m e n t  o f  t h i s  proposal. 

F u r t h e r  i n f o r m a t i o n  c a n  b e  o b t a i n e d  o n  t h e  a b o v e  m a t t e r s  b y  c o n t a c t i n g  the 
M a n a g e r ,  G r a f t o n  O f f i c e  o f  t h e  D e p a r t m e n t  o f  L a n d s ,  D i v i s i o n  o f  the 
D e p a r t m e n t  o f  C o n s  r v a t i o n  a n d  L a n d  M a n a g e m e n t ,  S t a t e  O f f i c e  Block, 
G r a f t o n ,  2460. 4c1r-r-V 

R e x  Bowen 
°111./AY 

F o r  S E C R E T A R Y  O F  LANDS 
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S T A T E  H I G H W A Y  N O .  1 0  - P A C I F I C  H I G H W A Y ,  S H I R E  O F  BYRON. 
P R O P O S E D  B R U N S W I C K  H E A D S  B Y P A S S  - E N V I R O N M E N T A L  IMPACT 
STATEMENT 

I r e f e r  t o  y o u r  l e t t e r  o f  2 7 t h  S e p t e m b e r ,  1 9 9 1  requesting 
c o m m e n t s  r e g a r d i n g  t h e  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  p r o p o s e d  B r u n s w i c k  H e a d s  B y p a s s .  T h e  D e p a r t m e n t  has 
a l r e a d y  i s s u e d  s p e c i f i c a t i o n s  f o r  t h i s  p a r t i c u l a r  E I S .  These 
s p e c i f i c a t i o n s  a d d r e s s  t h e  D e p a r t m e n t ' s  c o n c e r n s  r e g a r d i n g  this 
p a r t i c u l a r  a s p e c t  o f  t h e  proposal. 

2 .  H o w e v e r ,  c o n c e r n  i s  e x p r e s s e d  a b o u t  t h e  incremental 
d e v e l o p m e n t  o f  t h e  t o t a l  P a c i f i c  H i g h w a y  b y p a s s  p r o j e c t  from 
T w e e d  H e a d s  t o  B r u n s w i c k  R i v e r .  T h e  m a i n  i s s u e  i s  t h a t  the 
f i n a l i s a t i o n  o f  o n e  s e c t i o n  o f  t h e  b y p a s s  s e r v e s  t o  pre-empt 
t h e  n e x t  s e c t i o n  o f  t h e  b y p a s s  r o u t e .  T h i s  i s  o f  particular 
c o n c e r n  w h e r e  S t a t e  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  a p p l i e s .  W h i l e  S E P P  1 4  d o e s  n o t  prohibit 
d e v e l o p m e n t s ,  i t  d o e s  r e q u i r e  a d d i t i o n a l  environmental 
a s s e s s m e n t  u n d e r  t h a t  S t a t e  P o l i c y  a s  w e l l  a s  C o u n c i l ' s  consent 
a n d  t h e  D i r e c t o r  o f  P l a n n i n g ' s  c o n c u r r e n c e .  T h e  Director's 
c o n c u r r e n c e  s h o u l d  n o t  b e  a s s u m e d .  T h e  o n u s  i s  o n  the 
a p p l i c a n t  t o  d e m o n s t r a t e  t h a t  t h e  d e v e l o p m e n t  is 
e n v i r o n m e n t a l l y  a c c e p t a b l e .  T h i s  s h o u l d  i n c l u d e  detailed 
c o n s i d e r a t i o n  o f  a l t e r n a t i v e  routes. 

3 .  W h i l e  t h e  R . T . A .  i s  t o  p r o v i d e  a n  e n v i r o n m e n t a l  o v e r v i e w  of 
t h e  f u t u r e  r o u t e  w i t h i n  t h e  P a r t  V E I S ,  t h i s  d o e s  n o t  a l l o w  for 
c o m p r e h e n s i v e  a s s e s s m e n t  o f  t h e  t o t a l  p r o p o s e d  r o u t e  u n d e r  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 ,  1 9 7 9 ,  n o r  satisfy 
t h e  d e v e l o p m e n t  p r o c e s s  o u t l i n e d  i n  S E P P  14. 
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4 .  I n  o r d e r  t o  p r o v i d e  a p r o p e r  a s s e s s m e n t  o f  t h e  total 
h i g h w a y  b y p a s s ,  a c o m p r e h e n s i v e  E I S  ( u n d e r  P a r t  V a n d  P a r t  IV 
o f  t h e  A c t )  w o u l d  b e  m o r e  a c c e p t a b l e .  S u c h  a c o m p r e h e n s i v e  EIS 
w o u l d  p r o v i d e  p r o p e r  a s s e s s m e n t  o f  a l l  p l a n n i n g  constraints 
i n c l u d i n g  S E P P  1 4  a n d  S E P P  2 6 ,  a n d  a l s o  a l l o w  f o r  consideration 
o f  a l l  p r o p o s e d  m i t i g a t i n g  m e a s u r e s .  I n  t h e  a b s e n c e  o f  one 
c o m p r e h e n s i v e  E I S  t h e  s t a g e s  o f  t h e  t o t a l  r o u t e  s h o u l d  n o t  be 
s t r u c t u r e d  s o  a s  t o  c o m p r o m i s e  o r  p r e - e m p t  d e c i s i o n s  on 
s e n s i t i v e  e n v i r o n m e n t a l  a r e a s  s u c h  a s  c o a s t a l  wetlands. 

5 .  T h e  R . T . A .  a l s o  n e e d s  t o  p r o v i d e  d e t a i l e d  c o n s i d e r a t i o n  of 
a l t e r n a t i v e  r o u t e s .  T h e s e  r o u t e s  s h o u l d  b e  l o c a t e d  o n  a map 
a n d  t h e i r  f u l l  e c o n o m i c ,  s o c i a l  a n d  e n v i r o n m e n t a l  assessment 
c o m p a r e d  w i t h  t h e  p r e f e r r e d  route. 

6 .  T h e  D e p a r t m e n t  a p p r e c i a t e s  c o n s u l t a t i o n  w i t h  r e g a r d  t o  the 
f u t u r e  p l a n n i n g  o f  t h e  P a c i f i c  H i g h w a y .  S h o u l d  y o u  w i s h  to 
d i s c u s s  t h i s  f u r t h e r  p l e a s e  c o n t a c t  J e n n i f e r  S u l l i v a n  o r  Mike 
S v i k i s  o f  t h i s  office. 

Y o u r s  sincerely, 

T r e v o r  Prior 
Manager 
( N o r t h e r n  Regions) 



N E W  S O U T H  W A L E S  D E P A R T M E N T  O F  TRANSPORT 

T h e  E n v i r o n m e n t a l  Planner 
R o a d s  a n d  T r a f f i c  Authority 
PO B o x  K198 
HAYMARKET 2000 

227 ELIZABETH STREET 

RECEIVED SYDNEY NSW AUSTRALIA 

—4 liCv 1991 

Environmental Wog Section 

2 9  O c t o b e r  1991 

GPO BOX 1620 

SYDNEY 2001 AUSTRALIA 

FACSIMILE (02) 268 2900 

TELEPHONE (02) 268 2800 

S T A T E  HIGHWAY NO 1 0  - P A C I F I C  HIGHWAY. S H I R E  OF BYRON. 
PROPOSED BRUNSWICK HEADS B Y P A S S  - ENVIRONMENTAL IMPACT 

STATEMENT.  Y o u r  r e f e r e n c e  TEP:10/62.1325 

D e a r  Madam 

I r e f e r  t o  y o u r  l e t t e r  o f  2 7  S e p t e m b e r  1 9 9 1  c o v e r i n g  t h e  EIS 
f o r  t h e  P r o p o s e d  B r u n s w i c k  H e a d s  Bypass. 

T h i s  D e p a r t m e n t ' s  a d m i n i s t r a t i o n  h a s  n o  w o r k s  o r  activities 
u n d e r w a y  o r  p r o g r a m m e d  w h i c h  w o u l d  a f f e c t  o r  b e  a f f e c t e d  by 
t h e  p r o p o s a l .  I w o u l d  h o w e v e r  d r a w  y o u r  a t t e n t i o n  t o  the 
N o r t h e r n  R i v e r s  R e g i o n  T r a n s p o r t  S t u d y  w h i c h  i s  currently 
u n d e r w a y .  T h e  R T A ' s  r e p r e s e n t a t i v e  o n  t h i s  s t u d y  i s  M r  Rod 
T u d g e ,  p h o n e  2 1 8  6 6 1 2 ,  a n d  i t  w o u l d  b e  a p p r o p r i a t e  f o r  y o u  to 
m a i n t a i n  c o n t a c t  w i t h  M r  T u d g e  w h o  w o u l d  b e  i n  a p o s i t i o n  to 
k e e p  y o u  u p  t o  d a t e  w i t h  d e v e l o p m e n t s  i n  t h e  Study. 

Y o u r s  faithfully 

B o b  Leavens 
M a n a g e r  - S t r a t e g y  & Projects 
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PACIFIC HIGHWAY 
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North Eastern Division 



T H E  PROPOSAL 

The new road is to be two lanes with an overtaking lane for southbound traffic. Provision is to be 
made for a future duplication o f  carriageway. Major junctions are proposed at both ends o f  the 
Bypass to provide access to Brunswick Heads. 

One corridor option has been identified by the Roads and Traffic Authority to the west of 
Brunswick Heads, and it passes generally through open forest and grazing land. 

An Environmental Impact Statement is to be prepared to examine the impact that the Bypass could 
have on flooding, flora and fauna and on the local Community. Other effects may be identified 
during the course of  the community consultation programme. 

PUBLIC COMMENT 

Public comment is now sought as a first step in the Environmental Impact Statement process. If you 
have any comments which you think we need to know to adequately investigate the proposal you 
are urged to complete the attached questionnaire. 

An aerial photograph showing the proposal will be on display at Brunswick Heads Post Office from 
25 September 1991 to 11 October 1991. 

Closing date for comments is 25 October 1991, and can be sent to:- 

The Divisional Engineer 
Roads and Traffic Authority 
PO Box 516 
GRAFTON NSW 2460 

For further information please call or write to: 

Bruce Parks, (066) 42 0156 or Robert Kook, (066) 42 0154 
at the Roads and Traffic Authority, Divisional Office, 31 Victoria Street, GRAFrON 



APPENDIX F 

Community Newsletter No. 1 
(20 January 1992) 



ENVIRONMENTAL IMPACT STATEMENT 

BRUNSWICK HEADS BYPASS 

C O M M U N I T Y  NEWSLETTER NO. 1 

JANUARY 1992 ° L 4 1 : \  
jj 

PROGRESS T O  DATE 



YOUR COMMENT 

IN YOUR OPINION WHICH OPTION WILL BE T H E  BEST BYPASS AND WHY? 

RED 

BLACK 

BLUE 

GREEN 

ARE THERE OTHER OPTIONS WHICH SHOULD BE INVESTIGATED? 

FOR YOUR PREFERRED OPTION WHAT ADVANTAGES AND DISADVANTAGES DO 
YOU SEE? 

ANY OTHER COMMENTS OR INFORMATION YOU CAN PROVIDE T O  ASSIST THE 
AUTHORITY IN T H E  PREPARATION OF THE EIS. 

DO Y O U  WISH T O  RECEIVE FURTHER NEWSLE I FERS? 

NAME 
ADDRESS 
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APPENDIX G 

Current Climate Change Scenario 
for the Australian Region 



C L I M A T E  C H A N G E  SCENARIOS F O R  T H E  AUSTRALIAN REGION 

Issued November 1992 

Cl imate  Impact  Group, CSIRO Division o f  Atmospheric Research 

Current scientific understanding predicts global 
warming in the next few decade-s with a high degree of 
probability. However, uncertainty in future greenhouse 
gas emissions, shortcomings in climate modelling, and 
difficulties in determining the regional implications of 
climate change from global estimates, mean that 
detailed and accurate predictions o f  future climate 
change at a regional level cannot be made yet. 
Therefore, this is not a forecast. 

This set o f  scenarios is based on the best available 
science as at November 1992. Scenarios represent a 
multiplicity o f  plausible futures. They should therefore 
be used as a guide f o r  sensitivity studies only. Users 
are advised to investigate possible impacts over the full 
range o f  the scenarios provided. 

In constructing climate change scenarios there are 
many sources o f  uncertainty. Where possible these 
have been taken into account. Changes outside the 
ranges given here cannot, however, be ruled out, nor 
can confidence levels be reliably quantified. 

This set o f  scenarios will be updated as new 
information comes to hand. For this and other reasons, 
users are advised to consult the Climate Impact Group 
(CSIRO Division o f  Atmospheric Research) before 
applying this set o f  scenarios to any particular 
problem. This is a summary statement. More detailed 
studies are available for a number o f  regions and 
topics, or can be done on a consultative basis. 

All values given in this summary are relative to 1990 
levels. 

These scenarios differ from those previously prepared 
by the Climate Impact Group in two important 
respects: scenarios at two future dates are included, 
and uncertainties associated with emissions scenarios 
have been incorporated explicitly. 

Greenhouse Gas Emissions 
The IPCC supplement (IPCC, 1992) identifies a broad 
range of  plausible future greenhouse gas emissions in 
the absence o f  emission policies beyond those already 
adopted. Figure 1 shows revised IPCC scenarios for 
CO2 emissions (IS92a—f) compared to the IPCC 
'business-as-usual' scenario (SA90) used in the original 
IPCC Scientific Assessment (IPCC, 1990). For other 
greenhouse gases, the IS92a—f scenarios contain a 
similar range of  possible future emissions. 
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Figure 1 New IPCC scenarios for CO2 emissions 
(IS92a—f) compared to the original IPCC (1990) single 
emissions scenario (SA90). 

The regional climate change scenarios given below 
allow for these new estimates o f  the uncertainty 
associated with future greenhouse gas emissions. 

Global Warming 
The results of  global climate models (GCMs) suggest 
that if the atmospheric CO2 concentration instanta- 
neously doubled from its pre-industrial level and the 
climate were allowed to come to a new equilibrium, the 
resultant mean surface air temperature increase would 
lie in the range I.5-4.5°C. This warming value is 
known as the climate sensitivity. However, this 
describes a highly idealised situation. In reality CO2 is 
increasing continuously, and is not the only greenhouse 
gas that needs to be considered. Furthermore, because 
of  the large capacity of  the oceans to absorb heat, 
changing greenhouse gas concentrations and global 
climate would not be in equilibrium. 

New scenarios of future global warming that take into 
account the range of climate sensitivities as well as a 
range o f  future greenhouse gas emissions, have been 
produced by Wigley and Raper (1992). They used a 
simple model which allowed for the absorption of heat 
by the oceans. Figure 2 shows the range of future 
global warming they calculated. The upper limit of 
this warming corresponds to the highest emission 
scenario (IS92e) combined with the greatest climate 
sensitivity (4.5°C). The lower limit is based on IS92c 
and a climate sensitivity of 1.5°C. 
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Figure 2. Scenarios of future global warming fall 
within the shaded region of the graph. 

These curves indicate an average global warming in the 
range 0.6-1.7°C by 2030 and 1.0-3.9°C by 2070. The 
regional scenarios given below are based on these 
scenarios o f  global warming. 

The scenarios do not take into account the possible 
effect o f  sulfate aerosol o r  CO2 fertilisation. These 
factors are not well understood at present but are being 
actively researched. Calculations by Wigley and 
Raper (1992) based on their 'best guess' of  the 
magnitude o f  these effects suggest reductions in 
estimates o f  future global warming o f  20-30%. 
However, any reduction due to sulfate aerosol may not 
be as great in the southern hemisphere, where the 
concentration o f  sulfate aerosol is less than in the 
northern hemisphere. Depending on the development 
o f  the science, we may incorporate these factors into 
future scenarios. 

TEMPERATURE AND RAINFALL 

The following scenarios o f  regional changes in 
temperature and rainfall are based on: 

• global warming scenarios as outlined above, which 
provide information on the magnitude o f  the climate 
response 

• the regional results o f  five recent GCM equilibrium 
experiments analysed by CSIRO, which provide 
information on the regional pattern o f  the climate 
response. 

The GCM results are used to produce plausible ranges 
of  local temperature and rainfall change per degree of 
global warming. These values are multiplied by 
appropriate global warming values to obtain ranges of 
local temperature and rainfall change for particular 
times in the future. 

This approach assumes that the pattern o f  regional 
climate response at any time in the future will be in 
proportion to the pattern o f  response f o r  equilibrium 
conditions. It also does not allow f o r  possible 
changes in El Nino-Southern Oscillation (ENSO) 
behaviour—an important climatic feature not 
simulated in current GCMs. 

Within the ranges given in the following tables, there are 
some combinations o f  temperature and rainfall change 
that are not mutually consistent. Most of  the lower limits 
of possible change in the tables assume the lowest climate 
sensitivity, but where rainfall may decrease the highest 
climate sensitivity must be assumed to obtain the lower 
limit. It is not possible to deal adequately with this 
problem in a summary document. Therefore we ask 
users to consult us, to ensure that they use the most 
appropriate climate change information in their studies. 

Table 1 Scenarios of temperature change for locations in the Australian region. Values for 2030 are rounded to 
the nearest half degree and those for 2070 to the nearest degree. 

Region 
Local warming per degree 

global warming (*C) 
Warming in 2030 

(°C) 
Warming in 2070 

(°C) 

Northern Coast 
(north o f  about 25°S) 

0.3 - 1.0 0 - 1.5 0 - 4 

Southern Coast 
(south o f  about 25°S) 

0.8 - 1.2 0.5 - 2.0 1 - 5 

Inland 
(more than about 200 km from coast) 

0.5 - 1.4 0.5 - 2.5 1 - 5 
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Temperature 

Table 1 gives scenarios o f  temperature changes for the 
Australian region. Ranges of  local warming per degree 
global warming are given for three regions. These ranges 
represent differences amongst GCMs, and seasonal 
variation (although the latter was small). Using these 
values and the infcx-mation from Figure 2, we then 
calculate the ranges of  warming for 2030 and 2070. The 
scenarios for these dates incorporate the additional 
uncertainty associated with estimating global warming, 
namely: the range o f  climate sensitivities, and the range of 
plausible future emission scenarios. 

Compared to the scenario issued in 1991, the above 
ranges for 2030 represent a downward revision in the 
warming scenarios for the Australian region. This is 
due to significant improvements in the method used to 
construct regional scenarios for particular dates in the 
future from GCM data, the availability of  new GCM 
data, and the adoption o f  the Wigley and Raper (1992) 
global warming scenarios which are a little less than 
those given in MCC (1990). 

Rainfall 

Scenarios of  rainfall change are given in Table 2. In 
the summer half-year (November to April), the same 
ranges are given for locations throughout Australia, 
but in the winter half-year (May to October) separate 
values are elven for locations within three different 
parts o f  the continent (sub-regions) (see Figure 3). 
These sub-regions were determined by the spatial 
pattern of  rainfall change as simulated by the five 
GCMs used. In the winter half-year, no rainfall 
scenarios are given for the regions with very low 
rainfall in central and northern Australia. 

Changes outside the ranges given in the table and large 
local variations from place to place could occur, 
particularly in locations where topography strongly 
controls rainfall patterns (such as along the southern 
and eastern coasts). 

These scenarios o f  rainfall change would have the 
effect of  extending southwards the region where 
summer rainfall is dominant 

sub—region B 

sub—region C 

Figure 3 Key to sub-regions used for winter rainfall 
change. 

A general increase in rainfall intensities, and in the 
occurrence of heavy rainfall events, is also plausible. 
This change is difficult to quantify at present. 

There is a possibility of longer dry spells in southern 
Australia associated with a reduction in the number of 
days on which rain falls. 

Table 2 Scenarios of rainfall change for locations in the Australian region. Sub-regions are as defined in Figure 3. 
2030 and 2070 values are rounded to the nearest 10%. 

Season Region Response per  degree Change in 2030 Change in 2070 
global warming 

Summer half-year Any location 0 — +10% 0 — +20% 0— 40% 
(Nov. to April) 

Winter half-year Locations in sub-region A 0 — -5% 0 — -10% 0 — -20% 
(May to Oct.) 

Locations in sub-region B -5 — +5% -10 —+10% -20 — +20% 

Locations in sub-region C 0 — +5% 0 — +10% 0 — +20% 
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EXTREME EVENTS SEA LEVEL 

Extreme events are likely to change in magnitude and The scenarios o f  global mean sea level change for 
frequency more rapidly than the averages. This, 1990-2100 are shown in Figure 4. These are 
together with other changes indicated by current calculated by Wigley and Raper (1992) and are 
research, implies more very hot days, fewer frosts, based on their calculated range o f  global warming 
more floods and dry spells, given above in Figure 2. The curves indicate sea 

level rises above the 1990 level o f  5-35 cm by 2030 
EL NIRO—SOUTHERN OSCILLATION (ENSO) and 10-80 cm by 2070. The 2030 range is slightly 

greater than the original IPCC (1990) and earlier 
CSIRO estimates, because allowance has been made In northern and eastern Australia, El Nino years are 

generally dry, whereas in anti-El Nino years heavy rain for the range o f  possible emission scenarios, as 
often occurs. Future behaviour o f  ENSO is uncertain, given above. 
In the absence o f  evidence to the contrary, El Niflos 

Local variations due to changes in weather and and anti-El Nifios can be assumed to continue, with 
consequent drought and flood years. ocean currents, especially affecting the magnitude 

and frequency o f  extreme events, such as storm 
surges, waves, and estuarine flooding, should also 

TROPICAL CYCLONES be taken into account. 

These important, but small-scale events are difficult to 
model and are a major research priority. Present 
indications are: 
• Region o f  origin likely to remain unchanged 

• Change in intensities and southward extent still 
uncertain 

• Preferred paths may alter 

• Location and frequency affected by ENSO. 

ALPINE SNOWCO'VER 

Higher temperature is expected to reduce the duration 
o f  alpine snowcover, and any increases in precipitation 
are unlikely to be sufficient to compensate for this. 
The extent of  the reduction will depend on the 
magnitude o f  local warming. The reduction is likely to 
be quite marked for any local warming in excess of 
2°C. Impact will be greater at lower elevation. 

WINDS 

• Possible strengthening o f  monsoon westerlies of 
northern Australia and in the south-east trade 
winds  during summer. 

• Change in mid-latitude westerlies not yet clear. 

CLOUD 

Direction o f  change expected to correspond to that of 
rainfall. Quantitative estimates await further 
investigation. 

EVAPORATION 

2 - 4 %  increase in potential evaporat ion pe r  degree of 
local warming. 
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Figure 4 Scenarios of future rise in mean sea level. 

Ozone Depletion 

ULTRAVIOLET RADIATION 

While not due to the greenhouse effect, decreases in 
upper atmospheric ozone as a result o f  CFC and 
halon emissions are expected to increase the 
intensity o f  ultraviolet light. Assuming compliance 
with the 1990 Montreal Protocol for emission of 
ozone  depleting substances, ozone depletion is 
estimated to be greatest around 2002. At that time, 
consequent ultraviolet light increases are estimated 
to be 5-10% or more over most o f  Australia. Ozone 
levels are expected to recover over the following 
half-century. Local ultraviolet exposure will be 
highly dependent on any changes in cloudiness, 
which are uncertain at present. An increase in 
ultraviolet exposure is expected to have deleterious 
effects on terrestrial organisms and near-surface 
marine organisms. 



Issued November 1992 

Direct CO2 Effects OCEAN CIRCULATION 

Increased CO2 concentrations may significantly Possible changes in ocean circulation provide one of 
increase the growth rates o f  many plants. Figure 5 the major uncertainties about future climate change. 
shows the range o f  future CO2 concentrations At present this is a major topic o f  research. Such 
calculated by Wigley and Raper (1992) for the IPCC changes may explain some of  the cooling in the 
(1992) emission scenarios (Figure 1). The curves Northern Hemisphere from the 1940s to the 1970s, and 
indicate, the CO2 concentration to be in the range of could lead to unanticipated regional changes in climate. 
450-500 ppmv by 2030 and 510-760 ppmv by 2070. 
These ranges do not include the effect of CO2 
fertilisation o f  the terrestrial biosphere, which may References and Further Reading 
reduce these estimated concentrations. 
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VOLCANOS 
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SOLAR VARIATION 
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BYRON SHIRE 
DEVELOPMENT CONTROL PLAN No. 1 
Part J: COASTAL EROSION LANDS 

Section J1 
INTRODUCTION 

J1.1 Citation 

This policy, which may be cited as either "Byron 
Shire Development Control Plan No. 1, Part J" or 
as "Byron Shire Coastal Erosion Lands Policy, 
constitutes part of a development control plan 
as provided for by section 72 of the 
Environmental Planning and Assessment Act 
1979. 

J1.2 Application 

This policy shall apply to all land, both rural and 
urban in the Shire of Byron, shown as being 
affected by coastal erosion on maps supplied to 
Council by the NSW Department of Public 
Works. 

J1.3 Objectives 

The objectives of this plan are: 

ED To make provision for the orderly and 
economic development of land within the 
coastal erosion zones. 

To ensure that such development is carried 
out in a manner which does not adversely affect 
coastal processes and which will not be 
adversely affected by coastal processes. 

E l  To provide guidelines for determination of 
the merits of development on coastal lands as 
required by section 90(1)(g) of the Environmental 
Planning and Assessment Act 1979. 

2 

J1.4 Definitions 

In this policy, except in so far as the context or 
subject matter otherwise indicates or requires: 

Map 

means Development Control Plan No. 1 Map 
titled 'Coastal Erosion Lands'. 

Immediate impact line 

means the line shown on the map marking the 
extent of land considered to be under immediate 
threat of coastal erosion. 

50 year erosion line 

means the line shown on the mac indicatinc 
that the land to the seaward side of that line may 
come under threat from coastal erosion within 
50 years. 

100 year erosion line 

means the line shown on the man :ndicatina 
that the land to the seaward side of that line may 
come under threat from coastal erosion within 
100 years. 

J1.5 Development application 

In determining an application for development 
on land the subject of this policy, Council will 
take into consideration all those matters listed 
under section 90 of the Environmental Fanning 
and Assessment Act 1979. 
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DEVELOPMENT CONTROL PLAN No. 1 
Part J: COASTAL EROSION LANDS 

Section J2 
DEVELOPMENT STANDARDS 

J2.1 Precinct 1 

Beach escarpment to the immediate impact 
line 

Generally no new buildings or works are preferred 
within this precinct. 

Development that is of a community nature, which 
relates to  the use of the beachfront, may be 
considered, provided that any building is easily 
removable and does not require a major service 
main extension. 

Where vacant urban-sized lots exist wholly within 
this precinct, the location of unregistered mobile 
homes as defined by Ordinance 71 of the Local 
Government Act, may be considered. 

These may comprise more than one unit, but all 
units must be capable of separation and relocation 
by four wheel drive car (rather than truck) within 
the space of 12 hours. Erection of sacrificial 
structures, such as verandahs, may be possible 
where these do not prejudice relocation of other 
building sections. 

J2.2 Precinct 2 

Between the immediate impact line and the 
50 year erosion line 

Development within this precinct will be 
considered on the understanding that any 
consent granted will be subject to the proviso that 
should the erosion escarpment come within 
50 metres of any building then the development 
consent will cease. 

If the development consent does cease then the 
owner of the land will be responsible for the 
removal of any or all buildings from the site, or, 
where possible, to a location on the site further 
than 50 metres from the erosion escarpment. 

(cont....) 

3 

J2.2 Precinct 2 (cont) 

Prior to lodging an application with Council, the 
developer of the land must determine whether 
buildings are to be relocatable or demolished, 
should the consent cease. 

Notwithstanding the above, all Class 1 residential 
buildings (dwelling-houses) must be relocatable. 
Extensions to existing dwellings may also be 
required to be demountable, taking into 
consideration the additional floor space proposed 
and the likely effect of the extension on the ability 
of the building to be relocated in an emergency. 

The height of buildings is limited to 7.5 metres. 

Section 3 lists the conditions of consent likely to 
apply to dwellings in this precinct. 

J2.3 Precinct 3 

Between the 50 year and 100 year erosion 
lines 

Development within this precinct will be 
considered on the understanding that any 
consent granted will be subject to the proviso that 
should the erosion escarpment come within 
50 metres of any building then the development 
consent will cease. 

l i the development consent does cease then the 
owner of the land will be responsible for the 
removal of any or all buildings. 

The height of buildings is limited to 7.5 metres. 
except in areas shown hatched on the map, 
where the height of buildings is limited to 
9.5 metres. 

The option of demolition as the means of removal 
will be available to all buildings including Class 
residential buildings. 
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Part J: COASTAL EROSION LANDS 

Section J2 
DEVELOPMENT STANDARDS 

J2.4 Existing buildings J2.6 Rebuilding 

This clause applies to Precinct 1 only. 

In this clause, "gross floor area means the sum 
of all the floor plan areas of a building, where 
"floor plan area" has the meaning ascribed to it 
in Part C of this plan (Residential Development). 

Extensions or alterations to existing buildings 
will be considered on their merits. Consideration 
will be given to the location of the erosion 
escarpment, the type of building involved and 
access to the site. Alterations or extensions will 
be considered where there will be no adverse 
effect on the ability of the building to be 
removed in an emergency. Generally extensions 
to existing buildings will be limited to: 

(a) where the gross floor area of the existing 
building is less than 100 m2 - extensions that will 
make the gross floor area no greater than 
100 m2; 

(b) where the gross floor area of the existing 
building is 100 m2 or more - 10% of the gross 
floor area of the existing building at the date of 
commencement, 

providing that only one sucn extension per 
building will be permitted from the 
commencement date. 

J2.5 Servicing 

The provision of vehicular access, water, 
sewerage, electricity, telephone and other 
services will be considered on the merits of each 
case. In principle, all services should be 
provided from the landward side of the 
development such that the building is between 
the services and the erosion escarpment. 

This clause applies to Precinct 1 only. 

Where an existing building is destroyed totally or 
partially through accident or damage caused by 
other than coastal processes, the building may 
be repaired or rebuilt so that: 

(a) the total floor area of the rebuilt or repaired 
building is no greater than the total floor area 
before the damage occurred; 

(b) the repairs or rebuilding have no 
detrimental effect on the ability of the building to 
be relocated in an emergency; 

(c) where possible, the building is relocated at 
the time of rebuilding or repair to a position on 
the site as far as possible from the erosion 
escarpment; and 

(d) the repairs or rebuilding are effected within 
12 months of the date when the damage 
occurred. 

J2.7 Beach protection 

Any work carried out by individual property 
owners to protect land from erosion will require 
the consent of Council. 

Council will consider consent for such works 
only where, in the opinion of Council, such 
works will have no adverse effect on any 
adjoining properties or on any coastal 
processes. 

4 



BYRON SHIRE Section J3 
DEVELOPMENT CONTROL PLAN No. 1 CONDITIONS 
Part J: COASTAL EROSION LANDS 

J3.1 Conditions - Precinct 2 

This clause lists the conditions of consent likely to apply to dwellings on land within Precinct 2: 

(a) The dwelling-house shall be designed and constructed so that it can be easily removed from the site 
by road vehicle. The plans of the building shall include an adequate description of the removal 
procedures. 

(b) Further to subclause (a), at the time of submission of a building application, a certificate is to be 
provided from a practising structural engineer as to the adequacy of this building to be easily dismounted 
and readily removed from the site by road vehicle. 

(c) The dwelling shall be located so as to maximise as far as practicable the distance from the nearest 
point of the building to the seaward boundary of the site with due consideration given to subclause (a) 
above and to any relevant local government building ordinances. 

(d) Subsequent to any approval being given for a relocatable dwelling, no works shall be carried out on 
the property which might hinder the ready relocation of the building. Such works might include the 
construction of walls, fences, screens, enclosures, brick veneering, landscaping or the fixing of joints or 
structural members by welding or other means. 

(e) A restriction as to user will be placed on the title pursuant to the provisions of section 88E of the 
Conveyancing Act 1919, stating: 

"The subject land and any improvements erected thereon shall not be used for the purpose of (land use) 
in the event that the erosion escarpment, as defined by the Works and Services Director of the Council of 
the Shire of Byron from time to time, comes to within 50 metres of any buildings or any part thereof at any 
time erected on the said land." 

(f) This development consent shall cease if at any time the erosion escarpment. as defined by the Works 
and Services Director of the Council of the Shire of Byron, comes to within 50 metres of any building 
associated with this development. The buildings shall then be removed by the owner of the land. 

J3.2 Conditions - Precinct 3 

This clause lists the conditions of consent likely to apply to dwellings on land within Precinct 3: 

(a) A restriction as to user will be placed on the title pursuant to the provisions of section 88E of the 
Conveyancing Act 1919, stating: 

'The subject land and any improvements erected thereon shall not be used for the purpose of (land use) 
in the event that the erosion escarpment as defined by the Works and Services Director of the Council of 
the Shire of Byron from time to time comes to within 50 metres of any buildings or any part thereat at airy 
time erected on the said land." 

(b) This development consent shall cease if at any time the erosion escarpment as defined by me Worxs 
and Services Director of the Council of the Shire of Byron comes to within 50 metres of any building 
associated with this development. The building shall then be removed by the owner of the land. 
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1 . 0  INTRODUCTION 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  a n  archaeological 
e x a m i n a t i o n  o f  t h e  New S o u t h  W a l e s  R o a d  T r a f f i c  Authority's 
p r o p o s e d  B r u n s w i c k  H e a d s  ( P a c i f i c  H i g h w a y )  B y p a s s  w h i c h  is 
r e f e r r e d  t o  h e r e  a s  t h e  B y p a s s  R o u t e  ( s e e  F i g u r e  1 ) .  In 
a d d i t i o n  a n  a s s e s s m e n 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  o f  the 
P a c i f i c  H i g h w a y  o n  t h e  n o r t h e r n  s i d e  o f  t h e  B r u n s w i c k  River, 
f r o m  4 6 . 7  t o  5 1 . 0  k m s  n o r t h  o f  B a l l i n a  ( s e e  F i g u r e  2 ) ,  was 
c a r r i e d  o u t .  T h e  s t u d y  w a s  u n d e r t a k e n  b y  t h e  U n i v e r s i t y  of 
Q u e e n s l a n d  A r c h a e o l o g i c a l  S e r v i c e s  U n i t  (UQASU) f o r  the 
c l i e n t ,  t h e  N e w  S o u t h  W a l e s  R o a d  a n d  T r a f f i c  A u t h o r i t y  (RTA). 
F i e l d w o r k  w a s  c o n d u c t e d  o n  t h e  7th o f  N o v e m b e r ,  1991. 

T h e  p o t e n t i a l  i m p a c t s  o f  t h e  p r o p o s e d  d e v e l o p m e n t  o n  the 
a r c h a e o l o g i c a l  r e c o r d  a r e  a s s e s s e d  a n d  t h e  m e t h o d s  u s e d  i n  the 
a r c h a e o l o g i c a l  s u r v e y  a n d  t h e  s u r v e y  r e s u l t s  a r e  described. 
T h e  r e p o r t  a l s o  i n c l u d e s  a n  o v e r v i e w  o f  t h e  c u r r e n t  knowledge 
o f  t h e  a r c h a e o l o g i c a l  r e c o r d  o f  t h e  N o r t h  C o a s t  o f  N e w  South 
W a l e s  a n d  r e l e v a n t  a s p e c t s  o f  a b o r i g i n a l  u s e  o f  t h e  a r e a .  The 
s t u d y  d i s c o v e r e d  n o  a r c h a e o l o g i c a l  sites. 

1 . 1  T h e  S c o p e  O f  T h e  Study 

T h e  New S o u t h  W a l e s  RTA p r o p o s e  t o  c o n s t r u c t  a P a c i f i c  Highway 
B y p a s s  t o  t h e  W e s t  o f  B r u n s w i c k  H e a d s .  T h e  RTA b r i e f  f o r  the 
s t u d y  s t a t e s  that: 

. . . t h e  E I S  w i l l . .  . b e  d e s c r i b e d  a s  4 2 . 5  k m s  t o  46.7 
k m s  n o r t h  o f  B a l l i n a  ( t h e  B r u n s w i c k  H e a d s  B y p a s s ) .  A 
d e t a i l e d  o v e r v i e w  o f  t h e  s e c t i o n  t o  5 1 . 0  k m s  north 
o f  B a l l i n a  w i l l  b e  e x a m i n e d  w i t h i n  t h e  EIS. 

I n  e f f e c t  t h e  s t u d y  c a n  b e  d i v i d e d  i n t o  t w o  p a r t s .  P a r t  One, 
t h e ,  B y p a s s  R o u t e ,  e x t e n d s  f r o m  a p o i n t  5 0 0  m e t r e s  s o u t h  of 
S a d d l e  R o a d  ( t o  t h e  S o u t h  o f  B r u n s w i c k  H e a d s )  a s  f a r  a s  the 
B r u n s w i c k  R i v e r  w h e r e  i t  r e j o i n s  t h e  e x i s t i n g  P a c i f i c  Highway. 
I n  t o t a l  t h e  r o u t e  f o r  t h e  b y p a s s  i s  3 . 4  km l o n g  a n d  located 
w i t h i n  a c o r r i d o r  1 0 0  m e t r e s  w i d e  ( c a l l e d  t h e  B y p a s s  Route 
Corridor). 

P a r t  Two b e g i n s  a t  t h e  B r u n s w i c k  R i v e r  ( 4 6 . 7  k m s  n o r t h  of 
B a l l i n a )  a n d  c o n t i n u e s  t o  5 1 . 0  k m s  n o r t h  o f  B a l l i n a  ( 4 . 3  kms 
i n  l e n g t h ) .  D e t a i l e d  p l a n n i n g  o f  t h e  r o u t e  h a s  n o t  y e t  been 
c a r r i e d  o u t  a n d  t h i s  p a r t  o f  t h e  s t u d y  i s  a i m e d  a t  assisting 
i n  t h i s  process. 

1 . 2  Rationale 

A r c h a e o l o g i c a l  s i t e s  o r  m a t e r i a l s  p r o v i d e  t h e  e v i d e n c e  to 
s t u d y  p a s t  h u m a n  b e h a v i o u r  a n d  c u l t u r a l  e v o l u t i o n  w h e r e  no 
w r i t t e n  r e c o r d s  e x i s t .  T h e  a r c h a e o l o g i c a l  r e c o r d  i s  a non- 
r e n e w a b l e  r e s o u r c e  a n d  p a r t i c u l a r l y  s e n s i t i v e  t o  land 
d e v e l o p m e n t  a s  i t  e x i s t s  o n  t h e  s u r f a c e  o f ,  o r  w i t h i n ,  the 
g r o u n d .  A r c h a e o l o g i c a l  r e s o u r c e s  a r e  t h e r e f o r e  p r o t e c t e d  under 
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t h e  New S o u t h  W a l e s  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  Act 
1 9 7 9  a n d  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  A s s e s s m e n t  A c t  1979 
( B y r n e  1 9 8 5 ) .  U n d e r  t h e s e  a c t s  i t  i s  a n  o f f e n c e  t o  knowingly 

d e s t r o y  a r c h a e o l o g i c a l  r e l i c s  a n d  i t  i s  t h e  r e s p o n s i b i l i t y  of 
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  t o  m a n a g e  this 
resource. 

1 . 3  D e v e l o p m e n t  Methods 

I n i t i a l  p r e p a r a t i o n  f o r  t h e  B y p a s s  R o u t e  r e q u i r e s  complete 
c l e a r i n g  o f  a l l  v e g e t a t i o n  b y  a b u l l d o z e r .  A t  t h i s  s t a g e  it 
s h o u l d  b e  a s s u m e d  t h a t  t h i s  w i l l  o c c u r  t h r o u g h o u t  t h e  entire 
1 0 0  m e t r e  B y p a s s  R o u t e  C o r r i d o r  i n  l o w  l y i n g  a r e a s .  I n  this 
f i r s t  s t a g e  o f  c o n s t r u c t i o n  v e g e t a t i o n  c l e a r i n g  w i l l  r e s u l t  in 
s u b - s u r f a c e  d i s t u r b a n c e  d o w n  t o  a n  e s t i m a t e d  d e p t h  o f  around 
3 0  c e n t i m e t r e s ,  b u t  p o s s i b l y  m o r e  i n  c e r t a i n  s i t u a t i o n s  (i.e. 
w h e r e  t h e  b u l l d o z e r  s i n k s  i n  w a t e r l o g g e d  a r e a s ) .  T h e  r i d g e  at 
t h e  s o u t h e r n  e n d  i s  t o  b e  r e m o v e d  d o w n  t o  t h e  l e v e l  o f  the 
r e s t  o f  t h e  B y p a s s  R o u t e  a n d  t h i s  w i l l  a l s o  r e s u l t  i n  the 
c o m p l e t e  d e s t r u c t i o n  o f  t h e  corridor. 

S u r f a c e  p r e p a r a t i o n  t h e n  o c c u r s .  T h i s  m a y  e n t a i l  t h e  removal 
o f  s e d i m e n t s  i n  l o w  l y i n g  a r e a s  t o  o b t a i n  a f i r m  b a s e  although 
t h e  s p e c i f i c  l o c a t i o n  a n d  e x t e n t  o f  s u c h  w o r k  w i l l  n o t  be 
k n o w n  u n t i l  s o i l  t e s t i n g  a n a l y s i s  h a s  b e e n  completed. 
I n s t a l l a t i o n  o f  f l o o d  c o n t r o l  s t r u c t u r e s  w o u l d  a l s o  o c c u r  in 
t h i s  p h a s e  a n d  i n c l u d e  e x c a v a t i o n s .  T h e  r o a d  f o u n d a t i o n  is 
t h e n  b u i l t  u p  w i t h  f i l l  t o  a l e v e l  o f  o n e  t o  t w o  m e t r e s  above 
t h e  e x i s t i n g  g r o u n d  s u r f a c e .  R o a d  f o r m a t i o n  a n d  s u r f a c i n g  is 
t h e n  c o m p l e t e d  a n d  t h e  s h o u l d e r  b a t t e r  a n d  c o r r i d o r  areas 
r e v e g e t a t e d  w i t h  l o c a l  f l o r a l  s p e c i e s  ( R o b e r t  K o o k ,  NSW RTA, 
G r a f t o n  p e r s .  comm.). 

1 . 4  I m p a c t  Assessment 

S u r f a c e  a r c h a e o l o g i c a l  s i t e s  w i t h i n  t h e  e n t i r e  1 0 0  metre 
B y p a s s  R o u t e  C o r r i d o r  w i l l  b e  d e s t r o y e d  i n  t h e  c o u r s e  o f  the 
d e v e l o p m e n t .  S u b - s u r f a c e  a r c h a e o l o g i c a l  s i t e s  e x i s t i n g  u p  to 
a t  l e a s t  3 0  c e n t i m e t r e s  b e l o w  t h e  s u r f a c e ,  a n d  a t  greater 
d e p t h s  w h e r e  e x c a v a t i o n s  a r e  d e t e r m i n e d  t o  b e  n e c e s s a r y ,  will 
a l s o  b e  destroyed. 

1 . 5  A b o r i g i n a l  Consultation 

T h e  T w e e d / B y r o n  L o c a l  A b o r i g i n a l  L a n d  C o u n c i l  (LALC) was 
c o n t a c t e d  w i t h  r e s p e c t  t o  t h e  p r o p o s e d  d e v e l o p m e n t  a n d  a s  part 
o f  t h e  c o m m u n i t y  c o n s u l t a t i o n  p r o g r a m .  I t  w a s  a r r a n g e d  f o r  the 
c h a i r m a n  o f  t h e  c o u n c i l ,  Mr  F r a n c  K r a s n a ,  t o  p a r t i c i p a t e  in 
t h e  s u r v e y .  H e  a l s o  s t a t e d  t h a t  h e  w a s  n o t  a w a r e  o f  any 
c o n c e r n s  l o c a l  A b o r i g i n e s  h a d  r e g a r d i n g  t h e  proposed 
d e v e l o p m e n t  a n d  a s t a t e m e n t  f r o m  h i m  t o  t h i s  e f f e c t  is 
i n c l u d e d  i n  A p p e n d i x  1. 
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1 . 6  T h e  S t u d y  Region 

T h e  p r o p o s e d  B y p a s s  R o u t e  c r o s s e s  a t y p i c a l  N o r t h e r n  New South 
W a l e s  c o a s t a l  e n v i r o n m e n t .  T h e  m a j o r  w a t e r c o u r s e  i s  the 
B r u n s w i c k  R i v e r  w h i c h  m a r k s  t h e  n o r t h e r n  b o u n d a r y  o f  the 
B y p a s s  Route. 

A l o n g  t h e  b e a c h e s  a n d  c o a s t a l  p l a i n  g e o l o g y  c o n s i s t s  of 
Q u a t e r n a r y  d e p o s i t s  o f  b e a c h  a n d  d u n e  s a n d s  b a c k e d  o r  overlain 
b y  s i m i l a r l y  a g e d  r i v e r i n e  d e p o s i t s  o f  g r a v e l s ,  a l l u v i u m  or 
s a n d  a l o n g  e s t u a r i e s  a n d  c o a s t a l  l o w l a n d s .  T h e  h i l l s  and 
h i g h e r  a r e a s  t o  t h e  w e s t  o f  t h e  c o a s t a l  p l a i n  generally 
c o n s i s t  o f  t h e  P a l a e o z o i c  N e r a n l e i g h - F e r n v a l e  f o r m a t i o n  with 
o u t c r o p s  o f  t h e  C a i n o z o i c  L a m i n g t o n  Volcanics. 

P r i o r  t o  e x t e n s i v e  c l e a r i n g ,  w h i c h  c a m e  w i t h  European 
s e t t l e m e n t  o f  t h e  a r e a ,  s u b - t r o p i c a l  r a i n f o r e s t  a n d  w e t  o r  dry 
s c l e r o p h y l l  f o r e s t s  o c c u r r e d  e x t e n s i v e l y  a l o n g  t h e  coastal 
h i l l s  a n d  l o w l a n d s .  E s t u a r i e s  a n d  c r e e k s  s u p p o r t e d  mangroves 
w i t h  f r i n g i n g  r i v e r i n e  f o r e s t s  o f  C a s u a r i n a ,  sub-tropical 
r a i n f o r e s t s  o r  s c l e r o p h y l l  f o r e s t s .  Low l y i n g  m a r s h y  o r  swampy 
a r e a s ,  w h e r e  t h e  o r i g i n a l  v e g e t a t i o n  h a s  b e e n  o f t e n  left 
i n t a c t ,  s u p p o r t  p a p e r  b a r k s  ( M e l a l e u c a  s p . ) ,  t e a  tree 
( L e p t o s p e r m u m  s p . )  a n d  b a n k s i a  ( B a n k s i a  s p . )  w i t h  a ground 

c o v e r  o f  r e e d s  o r  c o a r s e  g r a s s e s .  C o a s t a l  d u n e s  a n d  s w a m p s  are 
d o m i n a t e d  b y  l i t t o r a l  s c r u b l a n d  o r  c o a s t a l  h e a t h ,  t h e  latter 
c o n s i s t i n g  p r e d o m i n a n t l y  o f  b a n k s i a  ( B .  i n t e g r i f o l i a  or 
s e r r a t a )  ( s e e  B y r n e  [ 1 8 9 5 ]  o r  D a v i e s  [ 1 9 9 1 ]  f o r  further 
details). 

2 . 0  BACKGROUND 

T h i s  s e c t i o n  o f  t h e  r e p o r t  p r o v i d e s  a b r i e f  o v e r v i e w  o f  the 
c u r r e n t  k n o w l e d g e  c o n c e r n i n g  A b o r i g i n a l  c u l t u r a l  h i s t o r y  and 
e a r l y  E u r o p e a n  settlement. 

2 . 1  A b o r i g i n a l  C u l t u r a l  History 

T h e r e  h a v e  b e e n  n u m e r o u s  s t u d i e s  a n d  p a p e r s  published 
c o n c e r n i n g  t h i s  a s p e c t  o n  t h e  N o r t h  C o a s t  o f  New S o u t h  Wales 
( e . g .  B y r n e  1 9 8 5 ;  C o l e m a n  1 9 8 2 ;  C r o w l e y  1 9 7 8 ,  1 9 9 1 ;  Lilley 
1 9 8 4 ;  M a t h e w s  1 8 9 7 ;  S t e e l e  1 9 8 4 ;  S u l l i v a n  1 9 8 7 ;  T i n d a l e  1974). 
R e c e n t  r e v i e w s  o f  t h e  c u r r e n t  l i t e r a t u r e ,  w h i c h  a l s o  result 
f r o m  a r c h a e o l o g i c a l  i m p a c t  a s s e s s m e n t s ,  a r e  a v a i l a b l e  i n  Byrne 
( 1 9 8 5 ) ,  D a v i e s  ( 1 9 9 1 )  a n d  N a v i n  (1990). 

A c c o r d i n g  t o  T i n d a l e  ( 1 9 7 4 )  t h e  M i n i u n b a l  socio-linguistic 
g r o u p  o c c u p i e d  l a n d  e x t e n d i n g  f r o m  C a p e  B y r o n  n o r t h  to 
S o u t h p o r t  ( i n  S o u t h e r n  Q u e e n s l a n d )  a n d  i n l a n d  a s  f a r  a s  Nerang 
C r e e k  a n d  M u r w i l l u m b a h .  H o w e v e r  D a v i e s  ( 1 9 9 1 )  n o t e s  t h a t  there 
i s  c o n f l i c t i n g  e v i d e n c e -  c o n c e r n i n g  t h e  n a m i n g  o f  sub- 
g r o u p i n g s ,  o r  c l a n s ,  a n d  l o c a t i o n  o f  t h e i r  e s t a t e s .  For 
e x a m p l e ,  w h i l e  S t e e l e  ( 1 9 8 4 : 4 9 )  d e s c r i b e s  t h e  T w e e d  R i v e r  area 
a s  t h e  t e r r i t o r y  o f  t h e  M o o r u n q - M o o b a r  c l a n ,  t h e  T w e e d  Byron 
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LALC ( q u o t e d  i n  D a v i e s  [ 1 9 9 1 ] )  m a i n t a i n  t h a t  t h i s  g r o u p  only 
o c c u p i e d  t h e  n o r t h e r n  s i d e  o f  t h e  r i v e r  a n d  t h a t  t h e  southern 
s i d e  w a s  o w n e d  b y  t h e  C o o d i u n b a r r a .  C r o w l e y  l i s t s  the 
c a t c h m e n t s  o f  t h e  C l a r e n c e ,  R i c h m o n d  a n d  T w e e d  R i v e r s  as 
b e l o n g i n g  t o  a b r o a d  l i n g u i s t i c  g r o u p  w h o  s p o k e  a language 
c a l l e d  B a n d i a l a n q .  T i n d a l e  ( 1 9 7 4 )  o n l y  n a m e s  t h e  a r e a  o f  the 
B a n d i a l a n q  a s  e x t e n d i n g  f r o m  t h e  C l a r e n c e  r i v e r  a s  f a r  north 
a s  B a l l i n a .  H e  l i s t s  t h e  A r a k w a l  g r o u p  a s  o c c u p y i n g  l a n d  from 
B a l l i n a  t o  C a p e  B y r o n ,  w h e r e  t h e  s t u d y  a r e a  i s  located. 

C l e a r l y  a n u m b e r  o f  t r i b a l  g r o u p s  w i t h  m a n y  s u b - g r o u p s  and 
c l a n s  e x i s t e d  o n  t h e  NSW N o r t h  C o a s t  a s  d e s c r i b e d  b y  Crowley 
( 1 9 9 1 ) .  H e  ( 1 9 9 1 : 1 6 )  s u g g e s t s  t h a t  t h i s  c o u l d  b e  e x p l a i n e d  as 

a r e s u l t  o f  a g r e a t e r  a n t i q u i t y  o f  A b o r i g i n a l  s e t t l e m e n t  in 
t h e  a r e a  a s  o p p o s e d  t o  r e g i o n s  f u r t h e r  s o u t h .  However, 
a l t e r n a t i v e  e x p l a n a t i o n s  c o u l d  b e  o f f e r e d  ( s e e  e x a m p l e s  from 
o t h e r  r e s o u r c e  r i c h  b u t  c l i m a t i c a l l y  d i v e r s e  c o a s t a l  areas 
s u c h  a s  s o u t h  w e s t  V i c t o r i a  [ L o u r a n d o s  1 9 8 3 1  a n d  the 
r a i n f o r e s t  c o a s t  o f  N o r t h  Queensland). 

V a r i o u s  e s t i m a t e s  h a v e  b e e n  m a d e  f o r  A b o r i g i n a l  p o p u l a t i o n s  of 
c o a s t a l  N e w  S o u t h  W a l e s  r a n g i n g  f r o m  o n e  p e r s o n / 0 . 3  t o  1 . 5  km2 
( s e e  B y r n e  [ 1 9 8 5 ]  f o r  a s u m m a r y  o f  e s t i m a t e s ) .  On  t h e  north 

c o a s t  A b o r i g i n a l  p e o p l e  a r e  s a i d  t o  h a v e  m a i n t a i n e d  a, 
s e d e n t a r y  e x i s t e n c e  m o v i n g  p e r i o d i c a l l y  b e t w e e n  l a r g e  base 
c a m p s  i n  c o n t r a s t  t o  t h e  i n l a n d  g r o u p s  w h o  a r e  d e s c r i b e d  as 
m o r e  m o b i l e  ( C o l e m a n  1 9 8 2 ;  L i l l e y  1 9 8 4 ) .  C e r e m o n i a l  activities 
w e r e  a n  i m p o r t a n t  p a r t  o f  A b o r i g i n a l  l i f e  a n d  a r e  evidenced 
a r c h a e o l o g i c a l l y  b y  t h e  p r e s e n c e  o f  b o r a  g r o u n d s  a n d  stone 
a r r a n g e m e n t s  a n d  d e s c r i b e d  b y  e a r l y  o b s e r v e r s .  T h e  m o s t  well 
k n o w n  o f  t h e s e  w e r e  t h e  B u n y a  F e s t i v a l s ,  h e l d  i n  t h e  ranges 
n o r t h  o f  B r i s b a n e  a b o u t  e v e r y  t h r e e  y e a r s ,  w h e n  n u t s  f r o m  the 
B u n y a  P i n e s  w e r e  p a r t i c u l a r l y  p l e n t i f u l ,  a n d  t o  w h i c h  people 
f r o m  t h e  n o r t h  c o a s t  o f  New S o u t h  W a l e s  t r a v e l l e d  (Petrie 
1904). 

R e s o u r c e s  a l o n g  t h e  c o a s t a l  z o n e  h a v e  b e e n  d e s c r i b e d  a s  rich 
a n d  v a r i e d  ( S u l l i v a n  1 9 7 8 ) .  A r c h a e o l o g i c a l  e x c a v a t i o n s  at 
W o m b a h ,  o n  t h e  C l a r e n c e  R i v e r  e s t u a r y ,  s u g g e s t  a heavy 
e m p h a s i s  o n  e s t u a r i n e  r e s o u r c e s  ( M c B r y d e  1 9 8 2 ) .  Although 
t e r r e s t r i a l  r e s o u r c e s  w e r e  p r o b a b l y  a b u n d a n t ,  a n d  h u n t e d  as 
w e l l ,  M c B r y d e  ( 1 9 8 2 : 3 3 )  f o u n d  t h a t  i n  t h e  Wombah  middens 
" . . . t h e  m a t e r i a l  e v i d e n c e  f o r  f i s h i n g  a n d  h u n t i n g  a s  a major 
c o n t r i b u t o r  t o  t h e  f o o d  s u p p l y "  w a s  n o t  s t r o n g .  Rainforests 
a n d  c o a s t a l  w e t l a n d s  a r e  i n d i c a t e d  a s  h a v i n g  s u p p l i e d  a range 
o f  r e s o u r c e s  s u c h  a s  f r u i t s  ( E x o c a r p u s  c u p r e s s i f o r m u s ) ,  fern 
r o o t s  ( P t e r i d i u m  e s c u l e n t u m  a n d  B l e c h n u m  s p . ) ,  y a m s  o r  tubers 
( D i o s c o r e a  t r a n s v e r s a  a n d  C o l o c a s i a  m a c r o r r h i z a )  a n d  nuts 
( M a c a d a m i a  t e r n i f o l i a ,  A r a u c a r i a  b i d w i l l i i  a n d  Castanospemum 

australe). 

I n  s u m m a r y ,  r e l a t i v e l y  h i g h  A b o r i g i n a l  p o p u l a t i o n s ,  large 
s e d e n t a r y  b a s e  c a m p s  a n d  a n  e x t e n s i v e  r e s o u r c e  b a s e  suggest 
t h a t  a d i v e r s i t y  o f  a r c h a e o l o g i c a l  s i t e s  w i l l  o c c u r  i n  the 
s t u d y  area. 
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2 . 2  E u r o p e a n  Impact 

O x l e y  w a s  t h e  f i r s t  E u r o p e a n  t o  o f f i c i a l l y  m a k e  c o n t a c t  with 
t h e  A b o r i g i n e s  o f  t h e  N o r t h  New S o u t h  W a l e s  c o a s t  w h e n  he 
v i s i t e d  t h e  a r e a  i n  1 8 2 3 .  A l t h o u g h  t h e  a r e a  w a s  n o t  officially 
o p e n e d  f o r  s e t t l e m e n t  u n t i l  1 8 4 2  E u r o p e a n s ,  i n  t h e  f o r m  of 
r u n a w a y  c o n v i c t s  f r o m  t h e  B r i s b a n e  p e n a l  s e t t l e m e n t  h a d  most 
l i k e l y  p e n e t r a t e d  t h e  r e g i o n  p r i o r  t o  t h i s  ( D a v i e s  1 9 9 1 ) .  Real 
s e t t l e m e n t  d i d  n o t  b e g i n  u n t i l  t h e  1 8 6 0 ' s  w i t h  m o s t  activity 
b e f o r e  t h i s  i n v o l v i n g  c e d a r  g e t t i n g .  B y  t h e  l a t e  1 8 9 0 ' s  the 
b a s i c  s t r u c t u r e  o f  E u r o p e a n  f a r m i n g  c o n s i s t i n g  o f  d a i r y i n g  and 
m a r k e t  g a r d e n i n g ,  w h i c h  w a s  t o  p e r s i s t  u n t i l  t h e  p r e s e n t  day, 
h a d  b e c o m e  e s t a b l i s h e d .  S a n d  m i n i n g  b e g a n  i n  t h e  1 9 3 0 ' s  with 
t h e  r e s u l t  t h a t  f e w  o f  t h e  c o a s t a l  d u n e  f o r m a t i o n s  h a v e  been 
l e f t  u n t o u c h e d  b y  t h i s  a c t i v i t y  ( D a v i e s  1 9 9 1 ) .  F o r e s t r y  has 
a l w a y s  b e e n  a n  i m p o r t a n t  i n d u s t r y  i n  t h e  a r e a  r e s u l t i n g  in 
w h o l e s a l e  c l e a r a n c e  o f  w h a t  w e r e  o n c e  e x t e n s i v e  f o r e s t s  (Byrne 
1985). 

2 . 3  A r c h a e o l o g i c a l  Record 

A g e n e r a l  o v e r v i e w  o f  t h e  l i t e r a t u r e  a n d  t h e  New S o u t h  Wales 
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  s i t e  r e c o r d s  s u g g e s t s  that 
s c a r r e d  t r e e s ,  b u r i a l s ,  b o r a  g r o u n d s ,  s t o n e  a r r a n g e m e n t s  and 
s t o n e  a r t e f a c t  q u a r r i e s  m a y  o c c u r  w i t h i n  t h e  s t u d y  area 

D a v i e s  ( 1 9 9 1 : 1 2 )  n o t e s  t h a t  w h i l e  n u m e r o u s  archaeological 
s u r v e y s  h a v e  b e e n  c o n d u c t e d  a l o n g  t h e  N o r t h e r n  New S o u t h  Wales 
C o a s t  f e w  a r c h a e o l o g i c a l  s i t e s  h a v e  b e e n  l o c a t e d .  M o s t  o f  the 
m a j o r  m i d d e n  s i t e s  w h i c h  h a v e  b e e n  l o c a t e d  a r e  f o u n d  s o u t h  of 
B a l l i n a  a s  s h o w n  i n  F i g u r e  4 .  W i t h i n  t h e  B r u n s w i c k  h e a d s  area 
s t u d i e s  h a v e  b e e n  c o n d u c t e d  b y  B a r z  ( 1 9 8 2 )  a n d  N a v i n  (1990) 
f o r  t h e  O c e a n  S h o r e s  D e v e l o p m e n t  o n  t h e  n o r t h e r n  s i d e  o f  the 
B r u n s w i c k  R i v e r ,  b y  P i p e r  ( 1 9 8 3 )  a t  B e l o n g i l  S w a m p ,  B y r o n  Bay 
a n d  b y  D a v i e s  ( 1 9 9 1 )  f o r  T e l e c o m ' s  O p t i c  F i b r e  R o u t e  between 
A n d e r s o n ' s  R i d g e  a n d  B a n o r a  Point. 

P i p e r  ( 1 9 8 3 )  l o c a t e d  o n l y  o n e  d a m a g e d  s h e l l  m i d d e n  a n d  Barz 
( 1 9 8 2 )  f o u n d  1 4  s m a l l  c l u s t e r s  o f  p i p i  s h e l l  o n  C r a b b e s  Beach. 

D a v i e s  ( 1 9 9 1 )  r e c o r d e d  t w o  s h e l l  m i d d e n s  a n d  o n e  historic 
s i t e .  N a v i n  ( 1 9 9 0 )  l o c a t e d  2 1  p r e v i o u s l y  u n r e c o r d e d  s i t e s  of 
w h i c h  1 0  s i t e s  w e r e  f o u n d  i n  b e a c h  f o r e d u n e  s i t u a t i o n s .  One 
s i t e ,  a s c a r r e d  t r e e ,  w a s  l o c a t e d  i n  a c o a s t a l  v a l l e y ,  six 
s i t e s  w e r e  l o c a t e d  o n  h i l l s  o r  r i d g e s  a n d  f i v e  s i t e s  o n  old 
b e a c h  a n d  d u n e  systems. 

A c c o r d i n g  t o  B y r n e  ( 1 9 8 5 )  a r t e f a c t  s c a t t e r s  a r e  m o s t  l i k e l y  to 
b e  f o u n d  a l o n g  t h e  r i d g e s  i n  f l a t  a r e a s .  P r e v i o u s  r e s e a r c h  in 
c o a s t a l  s i t u a t i o n s  s u g g e s t  m i d d e n s  a r e  l i k e l y  t o  o c c u r  in 
b e a c h  d u n e s ,  a l o n g  e s t u a r i e s  a n d  i n  a r e a s  s u r r o u n d i n g  coastal 
w e t l a n d s .  N a v i n ' s  ( 1 9 9 0 )  s u r v e y ,  w h e r e  s a m p l e s  o f  b e t w e e n  5% 
a n d  60% o f  i n d i v i d u a l  e n v i r o n m e n t a l  z o n e s  w e r e  obtained, 
p r o v i d e s  a b a s i s  f o r  d e v e l o p i n g  a s i t e  l o c a t i o n  m o d e l  f o r  the 
a r e a  a n d  a s s e s s i n g  t h e  a r c h a e o l o g i c a l  s e n s i t i v i t y  of 
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i n d i v i d u a l  e n v i r o n m e n t a l  z o n e s  f o r  t h i s  l o c a l  a r e a .  The 
i n f o r m a t i o n  f r o m  a l l  t h e s e  s t u d i e s  m a y  b e  s u m m a r i s e d  as 
follows: 

( i )  C o a s t a l  D u n e  Systems 
M i d d e n s  c o n s i s t i n g  o f  t h i n  shell 
l e n s e s ,  p r e d o m i n a n t l y  p i p i ,  a n d  b u r i a l s .  High 
a r c h a e o l o g i c a l  sensitivity. 

( i i )  C o a s t a l  Valleys 
S c a r r e d  t r e e s ,  a r t e f a c t  s c a t t e r s  and 
m i d d e n s .  Low a r c h a e o l o g i c a l  sensitivity. 

( i i i ) H i l l s  a n d  Ridges 
S i t e  d e n s i t y  e q u i v a l e n t  t o  c o a s t a l  d u n e  systems 
c o n s i s t i n g  p r e d o m i n a n t l y  o f  a r t e f a c t  scatters 
w i t h  a s s o c i a t e d  s h e l l  m a t e r i a l  a s  w e l l  a s  bora 
r i n g s ,  s t o n e  a r r a n g e m e n t s ,  s t o n e  artefact 
q u a r r i e s  a n d  s c a r r e d  t r e e s .  H i g h  archaeological 
sensitivity. 

( i v )  O l d  B e a c h  a n d  D u n e  Systems 
M i d d e n s  w h i c h  m a y  h a v e  a s s o c i a t e d  stone 
a r t e f a c t u a l  m a t e r i a l .  H i g h  archaeological 
sensitivity. 

3 . 0  THE SURVEY 

T h e  f o l l o w i n g  s e c t i o n  o u t l i n e s  t h e  e x p e c t a t i o n s ,  m e t h o d s  and 
r e s u l t s  o f  t h e  f i e l d w o r k  c o n d u c t e d  a l o n g  t h e  p r o p o s e d  Highway 
B y p a s s  Route. 

3 . 1  Expectations 

T a k i n g  i n t o  a c c o u n t  t h e  p a r t i c u l a r  e n v i r o n m e n t  a l o n g  the 
B y p a s s  R o u t e ,  t h e  o v e r v i e w  o f  t h e  a r c h a e o l o g i c a l  and 
e t h n o g r a p h i c  i n f o r m a t i o n  a n d  A b o r i g i n a l  c o n s u l t a t i o n  i t  was 
a p p a r e n t  t h a t  t h e  a r c h a e o l o g i c a l  s i t e  t y p e s  l i k e l y  t o  be 
e n c o u n t e r e d  w e r e  s t o n e  a r t e f a c t  s c a t t e r s ,  w h i c h  generally 
i n d i c a t e  c a m p s i t e  l o c a t i o n s ,  a n d  s h e l l  m i d d e n s  w h i c h  also 
i n d i c a t e  c a m p  s i t e  l o c a t i o n s  w h e r e  s h e l l f i s h ,  a n d  probably 
o t h e r  r e s o u r c e s ,  h a v e  b e e n  c o n s u m e d  a n d  t h e  r e m a i n s  discarded. 

3 . 2  E n v i r o n m e n t a l  Description 

A m a j o r  c o n s t r a i n t  t o  t h e  s u r v e y  w a s  t h i c k  v e g e t a t i o n  along 
m o s t  o f  t h e  r o u t e  ( P l a t e  1 ) .  H o w e v e r  c l e a r e d  a r e a s  a t  the 
e x t r e m e  s o u t h e r n  a n d  n o r t h e r n  e n d s  o f  t h e  R o u t e  provided 
r e l a t i v e l y  g o o d  g r o u n d  s u r f a c e  v i s i b i l i t y .  T h e  r o u t e  h a s  been 
p r e v i o u s l y  m a r k e d  o u t  a n u m b e r  o f  y e a r s  a g o  b y  b u l l d o z i n g  a 
t r a c k  w i t h i n  t h e  B y p a s s  C o r r i d o r  a n d  t h i s  e n a b l e d  a s a m p l e  of 
t h e  r o u t e  t o  b e  p r o p e r l y  i n s p e c t e d  ( P l a t e  2). 
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T h e  R o u t e  c a n  b e  d i v i d e d  i n t o  a n u m b e r  o f  d i s c r e t e  units 
w i t h i n  w h i c h  t o p o g r a p h y ,  s o i l s  a n d  v e g e t a t i o n  a r e  relatively 
u n i f o r m .  T h e s e  u n i t s ,  a l o n g  w i t h  a g e n e r a l  a s s e s s m e n t  of 
g r o u n d  s u r f a c e  v i s i b i l i t y  i n  e a c h  o n e ,  a r e  i d e n t i f i e d  as 
follows: 

( i )  R i d g e  u n i t  w h i c h  e x t e n d s  f r o m  S a d d l e  R o a d  to 
t h e  C r e e k  F l o o d  P l a i n  w i t h  g r a d i e n t s  averaging 
a r o u n d  1 : 5 .  T h e  l a n d  i s  c l e a r e d  a n d  lightly 
g r a s s e d  w i t h  g r o u n d  s u r f a c e  v i s i b i l i t y  around 
30% 

( i i )  C l o s e d  m i x e d  e u c a l y p t  a n d  p a p e r b a r k  woodland 
f o u n d  a l o n g  t h e  f l o o d p l a i n  o f  t h e  s m a l l  creek 
f r o m  t h e  b a s e  o f  t h e  r i d g e  t o  a b o u t  1 5 0  metres 
n o r t h  o f  T r a c k  T w o .  G r o u n d  s u r f a c e  visibility 
w a s  a r o u n d  5% ( P l a t e  3). 

( i i i ) M i x e d  p a p e r b a r k  a n d  b a n k s i a  e n c i r c l e s  t h e  low 
m a r s h y  a r e a  i n  t h e  m i d d l e  o f  t h e  B y p a s s  Route. 
o f  4 0 0  m e t r e s ) .  A f t e r  r a i n  t h i s  z o n e  a p p e a r s  to 
b e c o m e  w a t e r l o g g e d  a n d  h a s  a p e r m a n e n t  ground 
c o v e r  o f  s p h a g n u m  m o s s .  G r o u n d  surface 
v i s i b i l i t y  w a s  g e n e r a l l y  nil. 

( i v )  M a r s h l a n d ,  w h e r e  w a t e r  l i e s  p e r m a n e n t l y ,  exists 
a l o n g  t h e  m i d d l e  o f  t h e  B y p a s s  R o u t e  extending 
f o r  a b o u t  5 0 0  m e t r e s .  V e g e t a t i o n  c o n s i s t s  of 
t e a  t r e e  a n d  r e e d s .  G r o u n d  s u r f a c e  visibility 
w a s  n i l  ( P l a t e  4). 

( v )  R i v e r  F l o o d p l a i n  i s  f o u n d  a t  t h e  n o r t h e r n  end 
o f  t h e  b y p a s s  r o u t e .  V e g e t a t i o n  c o n s i s t s  of 
C a s u a r i n a  w i t h  m o d e r a t e  g r a s s  c o v e r  a n d  ground 
s u r f a c e  v i s i b i l i t y  w a s  f o u n d  t o  v a r y  between 
10% a n d  60% ( p l a t e  5). 

3 . 3  S u r v e y  M e t h o d o l o g y  A n d  Results 

P a r t  o f  t h e  B r u n s w i c k  H e a d s  B y p a s s  R o u t e ,  b e g i n n i n g  a t  the 
s o u t h e r n m o s t  e n d  a n d  e x t e n d i n g  a s  f a r  a s  T r a c k  O n e ,  h a d  been 
s u r v e y e d  f o r  a r c h a e o l o g i c a l  s i t e s  i n  N o v e m b e r  1990 
( a r c h a e o l o g i c a l  a s s e s s m e n t  o f  T e l e c o m ' s  p r o p o s e d  O p t i c  Fibre 

C a b l e  R o u t e  b e t w e e n  A n d e r s o n ' s  R i d g e  a n d  B a n o r a  P o i n t  by 
D a v i e s  [ 1 9 9 0 ]  a n d  M r .  F r a n c  K r a s n a ,  T w e e d / B y r o n  LALC 
r e p r e s e n t a t i v e ) .  I n  c o n s u l t a t i o n  w i t h  M r .  K r a s n a  i t  was 
d e c i d e d  t h a t  t h i s  s e c t i o n  o f  t h e  r o u t e  d i d  n o t  r e q u i r e  further 
i n s p e c t i o n .  A v i s u a l  i n s p e c t i o n  m a d e  f r o m  t h e  P a c i f i c  Highway 
c o n f i r m e d  t h a t  t h i s  s e c t i o n  o f  t h e  r o u t e  w a s  e i t h e r  well 
g r a s s e d  o r  v e g e t a t e d  w i t h  p a p e r b a r k  a n d  reeds. 

T h e  r e m a i n d e r  o f  t h e  r o u t e  w a s  s e a r c h e d  b y  f o o t  f r o m  T r a c k  One 
t o  t h e  s o u t h e r n  b a n k  o f  t h e  B r u n s w i c k  R i v e r .  On  t h i s  p a r t  of 
t h e  r o u t e  T r a n s e c t s  w e r e  w a l k e d  a l o n g  t h e  w e s t e r n  b o u n d a r y  of 
t h e  c o r r i d o r  f r o m  T r a c k  O n e  t o  a b o u t  1 5 0  m e t r e s  n o r t h  o f  Track 
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Two a n d  t h e n  e a s t  t o  t h e  o l d  b u l l d o z e d  p a t h .  A n o t h e r  Transect 
w a s  w a l k e d  b e g i n n i n g  a t  T r a c k  Two a n d  f o l l o w i n g  t h e  bulldozed 
p a t h  f a r  a s  t h e  c l e a r e d  a r e a  a t  t h e  n o r t h e r n  e n d  o f  t h e  route. 
F r o m  t h e  c l e a r e d  a r e a  t o  t h e  C a r a v a n  a t r a n s e c t  o f  2 0  metres 
w i d e  w a s  covered. 

O f  t h e  t o t a l  B y p a s s  C o r r i d o r  o f  3 4 0 , 0 0 0  m2 i t  w a s  estimated 
t h a t  2 1 , 5 0 0  m2 w a s  s a m p l e d  b y  g r o u n d  s u r f a c e  i n s p e c t i o n  on 
f o o t .  T h i s  r e p r e s e n t s  6 . 3 %  o f  t h e  p r o p o s e d  d e v e l o p m e n t  route. 
A d d i n g  p r e v i o u s l y  s a m p l e d  a r e a s  t h e n  t h e  t o t a l  s a m p l e d  area 
a m o u n t s  t o  a b o u t  1 0 % .  A s  a l r e a d y  s t a t e d  n o  archaeological 
s i t e s  w e r e  found. 

I t  i s  c o n c l u d e d  t h a t  e x t e n s i v e  a r c h a e o l o g i c a l  s i t e s  a r e  not 
l i k e l y  t o  e x i s t  w i t h i n  t h e  H i g h w a y  B y p a s s  C o r r i d o r .  However, 
i t  i s  p o s s i b l e  t h a t  u n d e t e c t e d  a r c h a e o l o g i c a l  m a t e r i a l  m a y  be 
e n c o u n t e r e d  w i t h i n  t h e  B y p a s s  C o r r i d o r .  T h e r e  i s  a l s o  the 
l i k e l i h o o d  t h a t  a r c h a e o l o g i c a l  s i t e s  m a y  b e  b u r i e d  under 
e x i s t i n g  sediments. 

4 . 0  PART TWO OVERVIEW- 4 7 . 6  TO 5 1 . 0  KMS NORTH OF HALLINA 

A n  i n s p e c t i o n  o f  t h e  p r o p o s e d  r o u t e  f o r  f u t u r e  d e v e l o p m e n t  of 
t h e  P a c i f i c  H i g h w a y  w a s  a l s o  c a r r i e d  o u t  a s  p a r t  o f  t h e  EIS. 
T h i s  s e c t i o n  o f  t h e  r o u t e  e x t e n d s  f r o m  t h e  N o r t h e r n  b a n k  of 
t h e  B r u n s w i c k  R i v e r ,  b e t w e e n  4 6 . 7  a n d  5 1 . 0  k m s  n o r t h  of 
B a l l i n a  ( s e e  F i g u r e  2). 

T h e  s t r a t e g y  e m p l o y e d  f o r  P a r t  Two o f  t h e  s t u d y  w a s  t o  access 
t h e  r o u t e  a l o n g  e x i s t i n g  r o a d s .  W h e r e  p o s s i b l e ,  p a r t s  o f  the 
r o u t e  w e r e  i n s p e c t e d  o n  f o o t  a n d  w h e r e  t h i s  w a s  n o t  feasible 
t h e  r o u t e  w a s  i n s p e c t e d  v i s u a l l y  f r o m  v a n t a g e  p o i n t s  along 
a c c e s s  r o a d s ,  t r a c k s  o r  f r o m  t h e  P a c i f i c  Highway. 

4 . 1  E n v i r o n m e n t a l  Description 

T h r e e  b r o a d  e n v i r o n m e n t a l  t y p e s  w e r e  i d e n t i f i e d  f o r  P a r t  Two 
o f  t h e  s t u d y  a n d  a r e  d e s c r i b e d  a s  follows: 

( i )  R i v e r  F l o o d p l a i n s  f o u n d  a l o n g  t h e  Brunswick 
R i v e r .  V e g e t a t i o n  c o n s i s t s  o f  m a n g r o v e  and 
m a r s h l a n d  n e a r  t h e  r i v e r  w i t h  C a s u a r i n a  forest 
o n  m o r e  e l e v a t e d  g r o u n d .  G r o u n d  surface 
v i s i b i l i t y  w a s  g e n e r a l l y  p o o r  a n d  a r o u n d  5-10%. 

( i i )  S l o p e s  a n d  R i d g e s  w h i c h  c o n s t i t u t e  t h e  majority 
o f  t h e  r o u t e .  S u b - t r o p i c a l  r a i n f o r e s t  o c c u r s  in 
t h i s  e n v i r o n m e n t a l  z o n e  a n d  i t  i s  a s s u m e d  that, 
f o r  t h e  m o s t  p a r t ,  t h i s  w a s  t h e  original 
v e g e t a t i o n  t y p e .  H o w e v e r ,  m o s t  o f  t h e  ridges 
a n d  s l o p e s  h a v e  n o w  b e e n  c l e a r e d  f o r  grazing 
a n d  a r e  v e g e t a t e d  w i t h  g r a s s e s .  G r o u n d  surface 
v i s i b i l i t y  i s  a r o u n d  10% (Plates). 
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( i i i ) C r e e k s  w i t h  a s s o c i a t e d  L o w l a n d s  o c c u r  on 
B i l l i n u d g e l  a n d  M a r s h a l l s  C r e e k .  This 
e n v i r o n m e n t a l  z o n e  w a s  p r o b a b l y  originally 
v e g e t a t e d  w i t h  t a l l  f o r e s t  o r  r a i n f o r e s t  which 
h a s  n o w  b e e n  c l e a r e d  a n d  m o s t l y  s u p p o r t s  coarse 
g r a s s e s  o r  r e e d s .  G r o u n d  s u r f a c e  v i s i b i l i t y  is 
a r o u n d  0-5%. 

4 . 1  Results 

( i ) R i v e r  Floodplain 

T h i s  z o n e  w a s  i n s p e c t e d  v i a  t h e  a c c e s s  t r a c k  t o  t h e  Sewerage 
T r e a t m e n t  W o r k s .  T h e  s i t e  l o c a t i o n  m o d e l  p r e d i c t s  t h a t  this 
e n v i r o n m e n t a l  z o n e  i s  t h e  o n e  m o s t  l i k e l y  t o  contain 
a r c h a e o l o g i c a l  sites. 

D i s t u r b a n c e  i n  t h i s  a r e a  e n a b l e d  s u r f a c e  a n d  sub-surface 
i n s p e c t i o n s .  W h i l e  n o  a r c h a e o l o g i c a l  s i t e s  w e r e  d i s c o v e r e d  two 
p i e c e s  o f  o y s t e r  s h e l l  a n d  a p i e c e  o f  f i n e  g r a i n e d  siliceous 
s t o n e  w i t h  p r o b a b l e  f l a k i n g  s c a r s  w e r e  f o u n d .  G i v e n  the 
c o n t e x t ,  i n  a l l u v i a l  s a n d s ,  i t  i s  p o s s i b l e  t h a t  t h i s  material 
i s  a r c h a e o l o g i c a l  a n d  s u g g e s t s  t h a t  a r c h a e o l o g i c a l  s i t e s  may 
o c c u r  i n  t h e  area. 

( i i ) R i d g e s  a n d  Slopes 

T h e  s i t e  l o c a t i o n  m o d e l  s u g g e s t s  t h a t  r i d g e s  a r e  l i k e l y  to 
c o n t a i n  s t o n e  a r t e f a c t  s c a t t e r s  o n  l e v e l  a r e a s  ( B y r n e  1985; 
N a v i n  1 9 9 0 ) .  B o r a  r i n g s  h a v e  a l s o  b e e n  r e c o r d e d  i n  such 
s i t u a t i o n s  n e a r  L i s m o r e .  G i v e n  t h e  o b t r u s i v e  n a t u r e  o f  bora 
r i n g s  t h e n  a n y  w h i c h  m a y  h a v e  e x i s t e d  a l o n g  t h e  r o u t e  would 
h a v e  a l r e a d y  b e e n  r e c o r d e d ,  w h i c h  i s  n o t  t h e  c a s e .  O t h e r  site 
t y p e s  w h i c h  m a y  o c c u r  a r e  s c a r r e d  t r e e s ,  s t o n e  artefact 
q u a r r i e s  o r  s t o n e  arrangements. 

( i i i ) L o w l a n d  Creeks 

B e c a u s e  o f  t h e  i m p o r t a n c e  o f  t h e s e  e n v i r o n m e n t s  i n  Aboriginal 
e c o n o m i e s ,  w h e r e  w a t e r  i s  r e a d i l y  a v a i l a b l e  a n d  v e g e t a b l e  and 
a q u a t i c  r e s o u r c e s  a r e  c o m m o n l y  f o u n d ,  t h e y  a r e  l i k e l y  to 
c o n t a i n  s i t e s .  H o w e v e r ,  t h e  s i t e  l o c a t i o n  m o d e l  p r e d i c t s  that 
t h i s  e n v i r o n m e n t a l  z o n e  w i l l  h a v e  a l o w  d e n s i t y  of 
a r c h a e o l o g i c a l  sites. 

4 . 3  Assessment 

F o r  a s s e s s m e n t  p u r p o s e s  t h e  r o u t e  m a y  b e  d i v i d e d  i n t o  three 
s e c t i o n s  a s  s h o w n  i n  F i g u r e  2 .  S e c t i o n  O n e  o f  t h e  r o u t e ,  from 
t h e  B r u n s w i c k  R i v e r  t o  t h e  g r a v e l  p i t ,  a n d  S e c t i o n  T h r e e  of 
t h e  r o u t e ,  b e g i n n i n g  a t  t h e  r o a d  j u s t  n o r t h  o f  t h e  caravan 
p a r k  a n d  e x t e n d i n g  t o  t h e  e n d  o f  t h e  p r o p o s e d  r o u t e ,  a r e  the 
a r e a s  w h e r e  a r c h a e o l o g i c a l  s i t e s  a r e  m o s t  l i k e l y  t o  b e  found 
i n  a r e l a t i v e l y  u n d i s t u r b e d  c o n t e x t .  I n  p a r t i c u l a r ,  Section 
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T h r e e  o f  t h e  r o u t e ,  w h i c h  c r o s s e s  t h e  s a m e  r i d g e  o n  which 
N a v i n  ( 1 9 9 0 )  r e c o r d e d  s i x  s i t e s  f u r t h e r  t o  t h e  e a s t ,  m u s t  be 
c o n s i d e r e d  t o  h a v e  a h i g h  a r c h a e o l o g i c a l  sensitivity. 

A c o n s i d e r a b l e  a m o u n t  o f  d i s t u r b a n c e  h a s  o c c u r r e d  i n  Section 
Two d u e  t o  c l e a r i n g  o f  t h e  l a n d  f o r  g r a z i n g ,  banana 
p l a n t a t i o n s  a n d  o t h e r  a g r i c u l t u r a l  p u r s u i t s ,  q u a r r y i n g  o f  road 
f i l l  a n d  s e m i - u r b a n  d e v e l o p m e n t  ( i . e .  c o n s t r u c t i o n  o f  roads, 
i n c l u d i n g  t h e  P a c i f i c  H i g h w a y ,  a n d  l a n d  s u b - d i v i s i o n ) .  Such 
d i s t u r b a n c e  i s  m o s t  n o t i c e a b l e  b e g i n n i n g  a t  t h e  southernmost 
g r a v e l  p i t  o n  B a n a n a  R o a d  a n d  e x t e n d i n g  a s  f a r  a s  t h e  road 
j u s t  n o r t h  o f  t h e  c a r a v a n  p a r k .  A n y  a r c h a e o l o g i c a l  s i t e s  which 
m a y  h a v e  e x i s t e d  a l o n g  t h i s  s e c t i o n  o f  p r o p o s e d  r o u t e  are 
l i k e l y  t o  b e  s e v e r e l y  d i s t u r b e d  o f  destroyed. 

I t  i s  c o n c l u d e d  t h a t  t h e  r o u t e  4 6 . 7  t o  5 1 . 0  k m s  n o r t h  of 
B a l l i n a  i s  l i k e l y  t o  c o n t a i n  a r c h a e o l o g i c a l  s i t e s  as 
d e s c r i b e d .  T h e  c h a n c e s  o f  t h i s  a r e  f a r  g r e a t e r  t h a n  a l o n g  the 
p r o p o s e d  B y p a s s  R o u t e .  G i v e n  f u t u r e  d e v e l o p m e n t  o f  t h e  a r e a  an 
a r c h a e o l o g i c a l  s u r v e y  w i l l  n e e d  t o  b e  c a r r i e d  o u t  i n  Sections 
O n e  a n d  T h r e e .  I n  S e c t i o n  Two i t  i s  r e c o m m e n d e d  t h a t  spot 
c h e c k s  b e  c a r r i e d  o u t  i n  a r e a s  n o t  g r o s s l y  disturbed. 

5 . 0  RECOMMENDATIONS 

1 .  I t  i s  r e c o m m e n d e d  t h a t  n o  c o n s t r a i n t s  b e  p l a c e d  o n  the 
B r u n s w i c k  H e a d s  B y p a s s  i n  t e r m s  o f  archaeological 
remains. 

2 .  I t  i s  r e c o m m e n d e d  t h a t  t h e  New S o u t h  W a l e s  R o a d  Traffic 
A u t h o r i t y  b e  a d v i s e d  t h a t  s u b - s u r f a c e  archaeological 
m a t e r i a l  m a y  e x i s t  w i t h i n  t h e  B r u n s w i c k  H e a d s  Bypass 
R o u t e  C o r r i d o r  a n d ,  i f  s o ,  w i l l  m o s t  l i k e l y  be 
i d e n t i f i a b l e  a s  a c o n c e n t r a t i o n  o f  s h e l l  m a t e r i a l  (i.e. 
s h e l l  m i d d e n ) .  I f  s u c h  m a t e r i a l ,  o r  o t h e r  archaeological 
m a t e r i a l  i s  f o u n d  o r  e x c a v a t e d  d u r i n g  c o n s t r u c t i o n  o f  the 
B r u n s w i c k  H e a d s  B y p a s s  a l l  w o r k  s h o u l d  c e a s e  a n d  the 
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 ,  G r a f t o n  a n d  the 
T w e e d / B y r o n  LALC s h o u l d  b e  i m m e d i a t e l y  a d v i s e d  o f  the 
situation. 

3 .  I t  i s  r e c o m m e n d e d  t h a t ,  i n  t h e  e v e n t  o f  d e v e l o p m e n t  of 
t h e  P a c i f i c  H i g h w a y  a s  f a r  a s  t h e  p o i n t  d e s c r i b e d  a s  51.0 
k i l o m e t r e s  n o r t h  o f  B a l l i n a ,  t h e n  a n  archaeological 
a s s e s s m e n t  o f  S e c t i o n s  O n e  a n d  T h r e e  o f  t h e  r o u t e  and 
s p o t  c h e c k s  i n  S e c t i o n  Two ,  a s  d e s c r i b e d  i n  4 . 3  a b o v e ,  be 
c a r r i e d  out. 
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TWEED BYRON LOCAL 
ABORIGINAL LAND COUNCIL 

P.O. Box 6160 
Tweed Heads South NSW 2486 
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1 3  N o v e m b e r  1991 

A n d r e w  Border 

U n i v e r s i t y  o f  Queensland 
A r c h a e o l o g i c a l  S e r v i c e s  Unit 
D e p a r t m e n t  o f  A n t h r o p o l o g y  & Sociology 
S T  L U C I A  QLD 4072 

R E :  A R C H A E O L O G I C A L  SURVEY - R T A  B R U N S W I C K  H E A D S  BYPASS. 

Statement 

T h e  a r e a  a d d r e s s e d  i n  t h i s  S t a t e m e n t  c o n c e r n s  t h e  p r o p o s e d  road 
c o r r i d o r  w h i c h  i s  b e i n g  c o n s i d e r e d  t o  a l l o w  t r a f f i c  t o  bypass 
t h e  t o w n s h i p  o f  B r u n s w i c k  Heads. 

A s u r v e y  o f  t h i s  c o r r i d o r  w a s  c o n d u c t e d  o n  t h e  7 N o v e m b e r  1991. 
T h e  s u r v e y  w a s  u n d e r t a k e n  b y  A n d r e w  B o r d e r  ( A r c h a e o l o g i s t )  with 
a r e p r e s e n t a t i v e  f r o m  o u r  L a n d  C o u n c i l  w h o  a s s i s t e d  i n  the 
f i e l d  s u r v e y . a n d  consulation. 

A g r o u n d  s e a r c h  o f  t h i s  4 . 2  k i l o m e t r e  s t r i p  d i d  n o t  l o c a t e  any 
s i t e s  o r  a r t i f a c t s .  M o s t  o f  t h e  r o u t e  d i s e c t s  l a r g e  a r e a s  of 
n a t u r a l  v e g e t a t i o n  w h i c h  o c c u r s  i n  v e g e t a t i o n  s e q u e n c e  types. 

T h e  g e o g r a p h y  o f  t h e  r o u t e  i s  m o s t l y  l o w l a n d  a n d  t h e  likelihood 
o f  s i t e s  b e i n g  l o c a t e d  i n  t h e s e  s e c t i o n s  a r e  c o n s i d e r e d  very 
l o w .  T h e  h i g h e r  s e c t i o n s  o f  t h e  r o u t e  h a v e  b e e n  d i s t u r b e d  by 
c l e a r i n g  f o r  c a t t l e  g r a z i n g  a n d  f a r m i n g  a n d  t h e  l i k e l i h o o d  of 
s i t e s  b e i n g  p r e s e n t  i s  a l s o  v e r y  low. 

O u r  L a n d  C o u n c i l  h a v e  n o  o b j e c t i o n  t o  t h e  B r u n s w i c k  Head 
p r o p o s e d  B y p a s s  i n  r e l a t i o n  t o  A b o r i g i n a l  Sites. 

We h o p e  t h a t  a d e t a i l e d  s t u d y  w i l l  b e  u n d e r t a k e n  t o  a s s e s s  the 
e n v i r o n m e n t a l  s i g n i f i c a n c e  o f  t h i s  a r e a  a s  w e  a r e  unaware 
o f  a n y  s i m i l a r  w e t  h e a t h  a r e a s  o c c u r r i n g  i n  o u r  L a n d  Council 
boundary. 

A P r e d i c t i v e  S i t e  L o c a t i o n  M o d e l  w a s  c a r r i e d  o u t  o n  two 
s e c t i o n s  o f  t h e  r o a d  c o r r i d o r s  t o  t h e  n o r t h  o f  t h e  proposed 
B r u n s w i c k  H e a d s  B y p a s s  route. 
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R E :  A R C H A E O L O G I C A L  S U R V E Y  - R T A  BRUNSWICK HEADS BYPASS. 

T h e  g e o g r a p h y  a n d  v e g e t a t i o n  v a r i e d  c o n s i d e r a b l y  a n d  o u r  Land 
C o u n c i l  w o u l d  r e q u i r e  a s e p a r a t e  a r c h a e o l o g i c a l  a s s e s s m e n t  of 
t h e s e  areas. 

S h o u l d  a n y  f i n d i n g s  o f  A b o r i g i n a l  o r i g i n  b e  l o c a t e d  or 
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r e q u i r e  t h a t  o u r  L a n d  C o u n c i l  o r  t h e  N a t i o n a l  P a r k s  and 
W i l d l i f e  S e r v i c e  b e  c o n t a c t e d  immediately. 
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F i g u r e  1: P r o p o s e d  B r u n s w i c k  H e a d s  Bypass  Route. 
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Figure 2: Proposed route 47.6 kms to 51.0 kms north of Ballina. 
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Figure 3: Map showing major midden sites of the North Coast of NSW (Source: McBryde 1982). 
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Pla te  1: T h i c k  vege ta t i on  a t  t he  southern 
end o f  the  B y p a s s  Route. 

P la te  3: M ixed  p a p e r b a r k  and  eucalypt 
woodland. 

P la te  5: River  floodplain. 
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Plate 2: Bul ldozed track. 

Plate 4: Marshland 

P la te  6: S lopes and  ridges. 
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1 . 0  INTRODUCTION 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  a n  a r c h a e o l o g i c a l  s t u d y  of 
a d d i t i o n a l  o p t i o n s  f o r  t h e  New S o u t h  W a l e s  R o a d  A n d  Traffic 
A u t h o r i t y ' s  p r o p o s e d  B r u n s w i c k  H e a d s  ( P a c i f i c  H i g h w a y )  Bypass 
r e f e r r e d  t o  i n  t h i s  r e p o r t  a s  t h e  P i n k  C o r r i d o r  a n d  the 
M o d i f i e d  R e d  C o r r i d o r .  A n  i n i t i a l  o p t i o n ,  t h e  R e d  C o r r i d o r  was 
a s s e s s e d  b y  t h e  c o n s u l t a n t s  i n  N o v e m b e r  1 9 9 1  ( B o r d e r  1991). 
T h e  t h r e e  o p t i o n s  f o r  t h e  B y p a s s  R o u t e  a r e  s h o w n  i n  F i g u r e  1. 
T h e  s t u d y  w a s  a l s o  r e q u i r e d  t o  n o m i n a t e  a p r e f e r r e d  corridor 
o u t  o f  t h e s e  t h r e e  c o r r i d o r s .  T h e  s t u d y  a l s o  included 
c o n s u l t a t i o n  w i t h  t h e  T w e e d  B y r o n  L o c a l  A b o r i g i n a l  Land 
C o u n c i l  (LALC). 

T h e  a i m  o f  t h i s  s t u d y  w a s  t o  d e t e r m i n e  w h e t h e r  archaeological 
s i t e s  e x i s t e d  i n  t h e  P i n k  C o r r i d o r  a n d  M o d i f i e d  R e d  Corridor 
a n d ,  i f  s o ,  a s s e s s  t h e  i m p a c t  o f  t h e  d e v e l o p m e n t  o n  t h e s e .  The 
m e t h o d s  u s e d  a n d  r e s u l t s  o b t a i n e d  i n  t h e  a r c h a e o l o g i c a l  survey 
a r e  a l s o  d e s c r i b e d .  A g e n e r a l  e n v i r o n m e n t a l  d e s c r i p t i o n ,  an 
o v e r v i e w  o f  t h e  c u r r e n t  k n o w l e d g e  o f  a r c h a e o l o g i c a l  s i t e s  and 
a s p e c t s  o f  a b o r i g i n a l  u s e  o f  t h e  N o r t h  C o a s t  o f  N e w  South 
W a l e s  c a n  b e  f o u n d  i n  t h e  f i r s t  s t u d y  ( B o r d e r  1991). 

N o  a r c h a e o l o g i c a l  s i t e s  w e r e  d i s c o v e r e d  i n  t h e  P i n k  Corridor. 
H o w e v e r  s h e l l  m a t e r i a l ,  s u s p e c t e d  o f  b e i n g  p a r t  o f  a shell 
m i d d e n  w a s  l o c a t e d  a l o n g  t h e  v e r g e s  o f  t h e  e x i s t i n g  Pacific 
H i g h w a y  i m m e d i a t e l y  s o u t h  o f  B r u n s w i c k  H e a d s  T o w n s h i p  i n  the 
p a t h  o f  t h e  M o d i f i e d  R e d  Corridor. 

1 . 1  T h e  S c o p e  O f  T h e  Study 

T h e  b r i e f  f o r  t h e  s t u d y  r e q u i r e d  t h e  f o l l o w i n g  i s s u e s  t o  be 
addressed: 

( i )  A f i e l d  s t u d y  o f  b o t h  t h e  M o d i f i e d  R e d  C o r r i d o r  a n d  of 
t h e  P i n k  C o r r i d o r  t o  i d e n t i f y  a n y  a r c h a e o l o g i c a l  sites; 

( i i )  C o n s u l t a t i o n  w i t h  t h e  T w e e d  B y r o n  L o c a l  A b o r i g i n a l  Land 
Council; 

( i i i ) S e l e c t i o n  o f  a p r e f e r r e d  c o r r i d o r  s t a t i n g  c l e a r l y  the 
c r i t e r i a  a n d  r e a s o n s  f o r  t h e  selection; 

( i v )  A r e p o r t  s u m m a r i s i n g  t h e  f i n d i n g s  o f  t h e  s t u d y  and 
i n d i c a t i n g  a n y  a r c h a e o l o g i c a l  s i t e s  f o u n d  a n d  which 
d i s c u s s e s  t h e  l i k e l y  i m p a c t s  o f  t h e  d e v e l o p m e n t  on 
i d e n t i f i e d  s i t e s .  T h e  r e p o r t  i s  t o  m a k e  recommendations 
i n  r e l a t i o n  t o  r e c o r d i n g ,  p r e s e r v a t i o n  a n d  d e s t r u c t i o n  of 
a r c h a e o l o g i c a l  sites. 

B o t h  o p t i o n s  a r e  l o c a t e d  w i t h i n  a c o r r i d o r  1 0 0  m e t r e s  wide. 
T h e  R e d  C o r r i d o r  e x t e n d s  f r o m  a p o i n t  5 0 0  m e t r e s  s o u t h  of 
S a d d l e  R o a d  ( t o  t h e  s o u t h  o f  B r u n s w i c k  H e a d s )  a s  f a r  a s  the 
B r u n s w i c k  R i v e r  w h e r e  i t  r e j o i n s  t h e  e x i s t i n g  P a c i f i c  Highway. 
T h e  r o u t e  f o r  t h e  b y p a s s  i s  3 . 4  k m  l o n g .  T h e  M o d i f i e d  Red 
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C o r r i d o r  b e g i n s  a t  t h e  s a m e  p l a c e  b u t  c o n t i n u e s  d u e  north 
u n t i l  i t  n e a r s  P i l g r i m  M e m o r i a l  P a r k  a t  w h i c h  p o i n t  i t  bends 
n o r t h w e s t  t o  r e j o i n  t h e  R e d  Corridor. 

T h e  P i n k  C o r r i d o r  e x t e n d s  f r o m  S a d d l e  R o a d  t o  t h e  Brunswick 
R i v e r  w h e r e  i t  a l s o  r e j o i n s  t h e  e x i s t i n g  P a c i f i c  H i g h w a y .  This 
r o u t e  i s  a b o u t  3 k m  i n  length. 

1 . 2  Rationale 

A r c h a e o l o g i c a l  s i t e s  p r o v i d e  e v i d e n c e  t o  s t u d y  p a s t  human 
b e h a v i o u r  a n d  c u l t u r a l  d e v e l o p m e n t  w h e r e  n o  w r i t t e n  records 
e x i s t .  A r c h a e o l o g i c a l  s i t e s  a r e  a n o n - r e n e w a b l e  r e s o u r c e  and 
p a r t i c u l a r l y  s e n s i t i v e  t o  l a n d  d e v e l o p m e n t  b e c a u s e  t h e y  exist 
w i t h i n  o r  o n  t h e  s u r f a c e  o f  t h e  g r o u n d .  A r c h a e o l o g i c a l  sites 
a r e  t h e r e f o r e  p r o t e c t e d  u n d e r  t h e  New S o u t h  W a l e s  National 
P a r k s  A n d  W i l d l i f e  S e r v i c e  A c t  1 9 7 9  a n d  t h e  Environmental 
P l a n n i n g  A n d  A s s e s s m e n t  A c t  1 9 7 9  ( B y r n e  1 9 8 5 ) .  U n d e r  these 
a c t s  i t  i s  a n  o f f e n c e  t o  k n o w i n g l y  d e s t r o y  archaeological 
r e l i c s  a n d  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  N a t i o n a l  P a r k s  And 
W i l d l i f e  S e r v i c e  t o  m a n a g e  t h i s  resource. 

1 . 3  D e v e l o p m e n t  Methods 

I n i t i a l  p r e p a r a t i o n  f o r  t h e  B y p a s s  R o u t e  r e q u i r e s  complete 
c l e a r i n g  o f  a l l  v e g e t a t i o n  b y  a b u l l d o z e r .  T h i s  w i l l  occur 
t h r o u g h o u t  t h e  e n t i r e  1 0 0  m e t r e  B y p a s s  R o u t e  C o r r i d o r  i n  low 
l y i n g  a r e a s .  I n  t h i s  f i r s t  s t a g e  o f  c o n s t r u c t i o n  vegetation 
c l e a r i n g  w i l l  r e s u l t  i n  s u b - s u r f a c e  d i s t u r b a n c e  d o w n  t o  an 
e s t i m a t e d  d e p t h  o f  a r o u n d  3 0  c e n t i m e t r e s ,  b u t  p o s s i b l y  m o r e  in 
c e r t a i n  s i t u a t i o n s  ( i . e .  w h e r e  t h e  b u l l d o z e r  s i n k s  in 
w a t e r l o g g e d  a r e a s ) .  T h e  r i d g e  a t  t h e  s o u t h e r n  e n d  i s  t o  be 
r e m o v e d  d o w n  t o  t h e  l e v e l  o f  t h e  r e s t  o f  t h e  B y p a s s  R o u t e  and 
t h i s  w i l l  a l s o  r e s u l t  i n  t h e  c o m p l e t e  d e s t r u c t i o n  o f  the 
corridor. 

S u r f a c e  p r e p a r a t i o n  t h e n  o c c u r s .  T h i s  m a y  e n t a i l  t h e  removal 
o f  s e d i m e n t s  i n  l o w  l y i n g  a r e a s  t o  o b t a i n  a f i r m  b a s e  although 
t h e  s p e c i f i c  l o c a t i o n  a n d  e x t e n t  o f  s u c h  w o r k  w i l l  n o t  be 
k n o w n  u n t i l  s o i l  t e s t i n g  a n a l y s i s  h a s  b e e n  completed. 
I n s t a l l a t i o n  o f  f l o o d  c o n t r o l  s t r u c t u r e s  w o u l d  a l s o  o c c u r  in 
t h i s  p h a s e  a n d  i n c l u d e  e x c a v a t i o n s .  T h e  r o a d  f o u n d a t i o n  is 
t h e n  b u i l t  u p  w i t h  f i l l  t o  a l e v e l  o f  o n e  t o  t w o  m e t r e s  above 
t h e  e x i s t i n g  g r o u n d  s u r f a c e .  R o a d  f o r m a t i o n  a n d  s u r f a c i n g  is 
t h e n  c o m p l e t e d  a n d  t h e  s h o u l d e r  b a t t e r  a n d  c o r r i d o r  areas 
r e v e g e t a t e d  w i t h  l o c a l  f l o r a l  s p e c i e s  ( R o b e r t  K o o k ,  NSW RTA, 
G r a f t o n  p e r s .  comm.). 

1 . 4  I m p a c t  Assessment 

S u r f a c e  a r c h a e o l o g i c a l  s i t e s  w i t h i n  t h e  e n t i r e  1 0 0  metre 
B y p a s s  R o u t e  C o r r i d o r  w i l l  b e  d e s t r o y e d  i n  t h e  c o u r s e  o f  the 
d e v e l o p m e n t .  S u b - s u r f a c e  a r c h a e o l o g i c a l  s i t e s  e x i s t i n g  u p  to 

3 



a t  l e a s t  3 0  c e n t i m e t r e s  b e l o w  t h e  s u r f a c e ,  a n d  a t  greater 
d e p t h s  w h e r e  e x c a v a t i o n s  a r e  d e t e r m i n e d  t o  b e  n e c e s s a r y ,  will 
a l s o  b e  destroyed. 

1 . 5  A b o r i g i n a l  Consultation 

T h e  T w e e d  B y r o n  (LALC) w a s  c o n t a c t e d  w i t h  r e s p e c t  t o  the 
p r o p o s e d  d e v e l o p m e n t  a n d  a s  p a r t  o f  t h e  c o m m u n i t y  consultation 
p r o g r a m .  A l t h o u g h  i t  w a s  a r r a n g e d  f o r  a r e p r e s e n t a t i v e  o f  the 
T w e e d  B y r o n  LALC t o  p a r t i c i p a t e  i n  t h e  s u r v e y  circumstances 
d i d  n o t  a l l o w  t h i s  o n  t h e  d a y .  H o w e v e r ,  M r  S a m  L e v e r  o f  the 
T w e e d  B y r o n  LALC s t a t e d  t h a t  t h e y  w e r e  h a p p y  f o r  t h e  s t u d y  to 
p r o c e e d  p r o v i d i n g  t h e y  w e r e  k e p t  i n f o r m e d  o f  t h e  r e s u l t s  of 
t h e  s u r v e y  a n d  t h e  l o c a t i o n  o f  a n y  s i t e s  ( s e e  A p p e n d i x  8.1). 

2 . 0  BACKGROUND 

T h i s  s e c t i o n  o f  t h e  r e p o r t  p r o v i d e s  a b r i e f  o v e r v i e w  o f  the 
e n v i r o n m e n t ,  A b o r i g i n a l  c u l t u r a l  h i s t o r y  a n d  archaeological 
r e s e a r c h  i n  t h e  region. 

2 . 1  T h e  S t u d y  Region 

T h e  p r o p o s e d  B y p a s s  R o u t e  c r o s s e s  a t y p i c a l  N o r t h e r n  N e w  South 
W a l e s  c o a s t a l  e n v i r o n m e n t .  T h e  m a j o r  w a t e r c o u r s e  i s  the 
B r u n s w i c k  R i v e r  w h i c h  m a r k s  t h e  n o r t h e r n  b o u n d a r y  o f  the 
B y p a s s  Route. 

A l o n g  t h e  b e a c h e s ,  c o a s t a l  p l a i n  a n d  e s t u a r i e s  geology 
c o n s i s t s  o f  Q u a t e r n a r y  d e p o s i t s  o f  b e a c h  a n d  d u n e  s a n d s  backed 
o r  o v e r l a i n  b y  s i m i l a r l y  a g e d  r i v e r i n e  d e p o s i t s  o f  gravels, 
a l l u v i u m  o r  s a n d .  T h e  h i l l s  a n d  h i g h e r  a r e a s  t o  t h e  w e s t  of 
t h e  c o a s t a l _  p l a i n  g e n e r a l l y  c o n s i s t  o f  t h e  Palaeozoic 
N e r a n l e i g h - F e r n v a l e  f o r m a t i o n  w i t h  o u t c r o p s  o f  t h e  Cainozoic 
L a m i n g t o n  Volcanics. 

P r i o r  t o  e x t e n s i v e  c l e a r i n g ,  w h i c h  c a m e  w i t h  European 
s e t t l e m e n t  o f  t h e  a r e a ,  s u b - t r o p i c a l  r a i n f o r e s t  a n d  w e t  o r  dry 
s c l e r o p h y l l  f o r e s t s  o c c u r r e d  e x t e n s i v e l y  a l o n g  t h e  coastal 
h i l l s  a n d  l o w l a n d s .  E s t u a r i e s  a n d  c r e e k s  s u p p o r t e d  mangroves 
w i t h  f r i n g i n g  r i v e r i n e  f o r e s t s  o f  C a s u a r i n a ,  sub-tropical 
r a i n f o r e s t s  o r  s c l e r o p h y l l  f o r e s t s .  L o w  l y i n g  m a r s h y  o r  swampy 
a r e a s ,  w h e r e  t h e  o r i g i n a l  v e g e t a t i o n  h a s  b e e n  o f t e n  left 
i n t a c t ,  s u p p o r t  p a p e r b a r k s  ( M e l a l e u c a  s p . ) ,  t e a  tree 
( L e p t o s p e r m u m  s p . )  a n d  b a n k s i a  ( B a n k s i a  s p . )  w i t h  a ground 
c o v e r  o f  r e e d s  o r  c o a r s e  g r a s s e s .  C o a s t a l  d u n e s  a n d  s w a m p s  are 
d o m i n a t e d  b y  l i t t o r a l  s c r u b l a n d  o r  c o a s t a l  h e a t h ,  t h e  latter 
c o n s i s t i n g  p r e d o m i n a n t l y  o f  b a n k s i a  ( B .  i n t e g r i f o l i a  or 
s e r r a t a )  ( s e e  B y r n e  [ 1 9 8 5 ]  o r  D a v i e s  [ 1 9 9 1 ]  f o r  further 
details). 
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2 . 2  A b o r i g i n a l  C u l t u r a l  History 

T h e r e  h a v e  b e e n  n u m e r o u s  s t u d i e s  a n d  p a p e r s  published 
c o n c e r n i n g  t h i s  a s p e c t  o n  t h e  N o r t h  C o a s t  o f  N e w  S o u t h  Wales 
( e . g .  B y r n e  1 9 8 5 ;  C o l e m a n  1 9 8 2 ;  C r o w l e y  1 9 7 8 ,  1 9 9 1 ;  Lilley 
1 9 8 4 ;  M a t h e w s  1 8 9 7 ;  S t e e l e  1 9 8 4 ;  S u l l i v a n  1 9 8 7 ;  T i n d a l e  1974). 
R e c e n t  r e v i e w s  o f  t h e  c u r r e n t  l i t e r a t u r e ,  w h i c h  a l s o  result 
f r o m  a r c h a e o l o g i c a l  i m p a c t  a s s e s s m e n t s ,  a r e  a v a i l a b l e  i n  Byrne 
( 1 9 8 5 ) ,  D a v i e s  ( 1 9 9 1 )  a n d  N a v i n  (1990). 

A c c o r d i n g  t o  T i n d a l e  ( 1 9 7 4 )  t h e  M i n j u n b a l  socio-linguistic 
g r o u p  o c c u p i e d  l a n d  e x t e n d i n g  f r o m  C a p e  B y r o n  n o r t h  to 
S o u t h p o r t  ( i n  S o u t h e r n  Q u e e n s l a n d )  a n d  i n l a n d  a s  f a r  a s  Nerang 
C r e e k  a n d  M u r w i l l u m b a h .  H o w e v e r  D a v i e s  ( 1 9 9 1 )  n o t e s  t h a t  there 
i s  c o n f l i c t i n g  e v i d e n c e  c o n c e r n i n g  t h e  n a m i n g  o f  sub- 
g r o u p i n g s ,  o r  c l a n s ,  a n d  l o c a t i o n  o f  t h e i r  e s t a t e s .  For 
e x a m p l e ,  w h i l e  S t e e l e  ( 1 9 8 4 : 4 9 )  d e s c r i b e s  t h e  T w e e d  R i v e r  area 
a s  t h e  t e r r i t o r y  o f  t h e  M o o r u n g - M o o b a r  c l a n ,  t h e  T w e e d  Byron 
LALC ( q u o t e d  i n  D a v i e s  [ 1 9 9 1 ] )  m a i n t a i n  t h a t  t h i s  g r o u p  only 
o c c u p i e d  t h e  n o r t h e r n  s i d e  o f  t h e  r i v e r  a n d  t h a t  t h e  southern 
s i d e  w a s  o w n e d  b y  t h e  C o o d j u n b a r r a .  C r o w l e y  l i s t s  the 
c a t c h m e n t s  o f  t h e  C l a r e n c e ,  R i c h m o n d  a n d  T w e e d  R i v e r s  as 
b e l o n g i n g  t o  a b r o a d  l i n g u i s t i c  g r o u p  w h o  s p o k e  a language 
c a l l e d  B a n d j a l a n c i .  T i n d a l e  ( 1 9 7 4 )  o n l y  n a m e s  t h e  a r e a  o f  the 
B a n d j a l a n g  a s  e x t e n d i n g  f r o m  t h e  C l a r e n c e  r i v e r  a s  f a r  north 
a s  B a l l i n a .  H e  l i s t s  t h e  A r a k w a l  g r o u p  a s  o c c u p y i n g  l a n d  from 
B a l l i n a  t o  C a p e  B y r o n ,  w h e r e  t h e  s t u d y  a r e a  i s  located. 

C l e a r l y  a n u m b e r  o f  t r i b a l  g r o u p s  w i t h  m a n y  s u b - g r o u p s  and 
c l a n s  e x i s t e d  o n  t h e  NSW N o r t h  C o a s t  a s  d e s c r i b e d  b y  Crowley 
( 1 9 9 1 ) .  H e  ( 1 9 9 1 : 1 6 )  s u g g e s t s  t h a t  t h i s  c o u l d  b e  e x p l a i n e d  as 
a r e s u l t  o f  a g r e a t e r  a n t i q u i t y  o f  A b o r i g i n a l  s e t t l e m e n t  in 
t h e  a r e a  a s  o p p o s e d  t o  r e g i o n s  f u r t h e r  s o u t h .  However, 
a l t e r n a t i v e  e x p l a n a t i o n s  c o u l d  b e  o f f e r e d  ( s e e  e x a m p l e s  from 
o t h e r  r e s o u r c e  r i c h  b u t  c l i m a t i c a l l y  d i v e r s e  c o a s t a l  areas 
s u c h  a s  s o u t h  w e s t  V i c t o r i a  [ L o u r a n d o s  1 9 8 3 ]  a n d  the 
r a i n f o r e s t  c o a s t  o f  N o r t h  Queensland). 

V a r i o u s  e s t i m a t e s  h a v e  b e e n  m a d e  f o r  A b o r i g i n a l  p o p u l a t i o n s  of 
c o a s t a l  N e w  S o u t h  W a l e s  r a n g i n g  f r o m  o n e  p e r s o n / 0 . 3  t o  1 . 5  km' 
( s e e  B y r n e  [ 1 9 8 5 ]  f o r  a s u m m a r y  o f  e s t i m a t e s ) .  O n  t h e  north 
c o a s t  A b o r i g i n a l  p e o p l e  a r e  s a i d  t o  h a v e  m a i n t a i n e d  a 
s e d e n t a r y  e x i s t e n c e  m o v i n g  p e r i o d i c a l l y  b e t w e e n  l a r g e  base 
c a m p s  i n  c o n t r a s t  t o  t h e  i n l a n d  g r o u p s  w h o  a r e  d e s c r i b e d  as 
m o r e  m o b i l e  ( C o l e m a n  1 9 8 2 ;  L i l l e y  1 9 8 4 ) .  C e r e m o n i a l  activities 
w e r e  a n  i m p o r t a n t  p a r t  o f  A b o r i g i n a l  l i f e  a n d  a r e  evidenced 
a r c h a e o l o g i c a l l y  b y  t h e  p r e s e n c e  o f  b o r a  g r o u n d s  a n d  stone 
a r r a n g e m e n t s  a n d  d e s c r i b e d  b y  e a r l y  o b s e r v e r s .  T h e  m o s t  well 
k n o w n  o f  t h e s e  w e r e  t h e  B u n y a  F e s t i v a l s ,  h e l d  i n  t h e  ranges 
n o r t h  o f  B r i s b a n e  a b o u t  e v e r y  t h r e e  y e a r s ,  w h e n  n u t s  f r o m  the 
B u n y a  P i n e s  w e r e  p a r t i c u l a r l y  p l e n t i f u l ,  a n d  t o  w h i c h  people 
f r o m  t h e  n o r t h  c o a s t  o f  N e w  S o u t h  W a l e s  t r a v e l l e d  (Petrie 
1904). 

R e s o u r c e s  a l o n g  t h e  c o a s t a l  z o n e  h a v e  b e e n  d e s c r i b e d  a s  rich 
a n d  v a r i e d  ( S u l l i v a n  1 9 7 8 ) .  A r c h a e o l o g i c a l  e x c a v a t i o n s  at 
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W o m b a h ,  o n  t h e  C l a r e n c e  R i v e r  e s t u a r y ,  s u g g e s t  a heavy 
e m p h a s i s  o n  e s t u a r i n e  r e s o u r c e s  ( M c B r y d e  1 9 8 2 ) .  Although 
t e r r e s t r i a l  r e s o u r c e s  w e r e  p r o b a b l y  a b u n d a n t ,  a n d  h u n t e d  as 
w e l l ,  M c B r y d e  ( 1 9 8 2 : 3 3 )  f o u n d  t h a t  i n  t h e  W o m b a h  middens 
" . . . t h e  m a t e r i a l  e v i d e n c e  f o r  f i s h i n g  a n d  h u n t i n g  a s  a major 
c o n t r i b u t o r  t o  t h e  f o o d  s u p p l y "  w a s  n o t  s t r o n g .  Rainforests 
a n d  c o a s t a l  w e t l a n d s  a r e  i n d i c a t e d  a s  h a v i n g  s u p p l i e d  a range 
o f  r e s o u r c e s  s u c h  a s  f r u i t s  ( E x o c a r p u s  c u p r e s s i f o r m u s ) ,  fern 
r o o t s  ( P t e r i d i u m  e s c u l e n t u m  a n d  B l e c h n u m  s p . ) ,  y a m s  o r  tubers 
( D i o s c o r e a  t r a n s v e r s a  a n d  C o l o c a s i a  m a c r o r r h i z a )  a n d  nuts 
( M a c a d a m i a  t e r n i f o l i a ,  A r a u c a r i a  b i d w i l l i i  a n d  Castanospemum 
australe). 

I n  s u m m a r y ,  r e l a t i v e l y  h i g h  A b o r i g i n a l  p o p u l a t i o n s ,  large 
s e d e n t a r y  b a s e  c a m p s  a n d  a n  e x t e n s i v e  r e s o u r c e  b a s e  suggest 
t h a t  a d i v e r s i t y  o f  a r c h a e o l o g i c a l  s i t e s  w i l l  o c c u r  i n  the 
s t u d y  area. 

2 . 3  A r c h a e o l o g i c a l  Background 

W h i l e  n u m e r o u s  a r c h a e o l o g i c a l  s t u d i e s  h a v e  b e e n  c o n d u c t e d  on 
t h e  n o r t h e r n  c o a s t  o f  New S o u t h  W a l e s  f e w  a r c h a e o l o g i c a l  sites 
h a v e  b e e n  l o c a t e d  ( D a v i e s  1 9 9 1 : 1 2 ) .  I t  i s  l i k e l y  t h a t  t h i s  is 
m o r e  a r e f l e c t i o n  o f  t h e  a m o u n t  o f  d e v e l o p m e n t  w h i c h  has 
o c c u r r e d  i n  t h e  a r e a  r a t h e r  t h a n  t h e  r e a l  pre-European 
d i s t r i b u t i o n  o f  s i t e s .  D e v e l o p m e n t  h a s  b e e n  m o s t  intensive 
w i t h i n  t h e  i m m e d i a t e  c o a s t a l  z o n e  b u t  t h e  g e n e r a l  p a t t e r n  of 
s m a l l  s c a l e  i n t e n s i v e  f a r m i n g  p r a c t i c e s  f u r t h e r  i n l a n d  would 
a l s o  h a v e  h a d  c o n s i d e r a b l e  i m p a c t  o n  a r c h a e o l o g i c a l  sites. 

I n  t h e  a s s e s s m e n t  f o r  t h e  R e d  C o r r i d o r  p r e v i o u s  s t u d i e s  were 
u s e d  t o  i d e n t i f y  t h e  t y p e s  o f  s i t e s  a n d  archaeological 
s e n s i t i v i t y  o f  b r o a d  e n v i r o n m e n t a l  z o n e s  ( p r e d i c a t i v e  site 
l o c a t i o n  m o d e l ) .  T h i s  m o d e l  m a y  b e  s u m m a r i s e d  a s  follows: 

( i )  C o a s t a l  D u n e  S y s t e m s  a r e  l i k e l y  t o  c o n t a i n  middens 
c o n s i s t i n g  o f  t h i n  s h e l l  l e n s e s  ( p r e d o m i n a n t l y  pipi) 
a n d  b u r i a l s  a n d  h a v e  a r e l a t i v e l y  high 
a r c h a e o l o g i c a l  sensitivity. 

( i i )  C o a s t a l  V a l l e y s  m a y  c o n t a i n  s c a r r e d  t r e e s ,  artefact 
s c a t t e r s  a n d  m i d d e n s  a n d  h a v e  a r e l a t i v e l y  low 
a r c h a e o l o g i c a l  sensitivity. 

( i i i ) H i l l s  a n d  R i d g e s  h a v e  a s i t e  d e n s i t y  e q u i v a l e n t  to 
c o a s t a l  d u n e  s y s t e m s  b u t  w i l l  c o n s i s t  predominantly 
o f  a r t e f a c t  s c a t t e r s  w i t h  a s s o c i a t e d  s h e l l  material 
a s  w e l l  a s  b o r a  r i n g s ,  s t o n e  a r r a n g e m e n t s ,  stone 
a r t e f a c t  q u a r r i e s  a n d  s c a r r e d  t r e e s .  Archaeological 
s e n s i t i v i t y  i s  s e e n  a s  moderate. 

( i v )  O l d  B e a c h  a n d  D u n e  S y s t e m s  w i l l  c o n t a i n  middens 
w h i c h  m a y  h a v e  a s s o c i a t e d  s t o n e  a r t e f  a c t u a l  material 
a n d  w i l l  h a v e  a h i g h  a r c h a e o l o g i c a l  sensitivity. 
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3 . 0  THE SURVEY 

T h e  f o l l o w i n g  s e c t i o n  o u t l i n e s  t h e  e x p e c t a t i o n s ,  m e t h o d s  and 
r e s u l t s  o f  t h e  f i e l d w o r k  c o n d u c t e d  a l o n g  t h e  p r o p o s e d  Highway 
B y p a s s  Routes. 

A m a j o r  c o n s t r a i n t  o n  t h e  s u r v e y  w a s  t h i c k  v e g e t a t i o n  i n  the 
m i d d l e  s e c t i o n  o f  t h e  r o u t e .  I n  p a r t i c u l a r  a waterlogged 
s e c t i o n  i n  t h i s  a r e a ,  v e g e t a t e d  w i t h  t h i c k  p a p e r b a r k  forest, 
w a s  u n a b l e  t o  b e  inspected. 

3 . 1  Expectations 

T a k i n g  i n t o  a c c o u n t  t h e  p a r t i c u l a r  e n v i r o n m e n t  a l o n g  the 
B y p a s s  R o u t e ,  t h e  o v e r v i e w  o f  t h e  a r c h a e o l o g i c a l  and 
e t h n o g r a p h i c  i n f o r m a t i o n  a n d  A b o r i g i n a l  c o n s u l t a t i o n  i t  was 
a p p a r e n t  t h a t  a r c h a e o l o g i c a l  s i t e s  w e r e  l i k e l y  t o  be 
e n c o u n t e r e d  i n  t h e  B y p a s s  C o r r i d o r s .  T h e s e  m a y  c o n s i s t  of 
s t o n e  a r t e f a c t  s c a t t e r s  ( w h i c h  g e n e r a l l y  i n d i c a t e  c a m p  site 
l o c a t i o n s )  a n d  s h e l l  m i d d e n s  ( w h i c h  a l s o  i n d i c a t e  c a m p  site 
l o c a t i o n s )  w h e r e  s h e l l f i s h ,  a n d  p r o b a b l y  o t h e r  r e s o u r c e s ,  have 
b e e n  c o n s u m e d  a n d  t h e  r e m a i n s  discarded. 

3 . 2  E n v i r o n m e n t a l  Description 

T h e  r o u t e  c a n  b e  d i v i d e d  i n t o  d i s c r e t e  e n v i r o n m e n t a l  units 
w i t h i n  w h i c h  t o p o g r a p h y ,  s o i l s  a n d  v e g e t a t i o n  a r e  relatively 
u n i f o r m .  T h e s e  u n i t s ,  a l o n g  w i t h  a g e n e r a l  a s s e s s m e n t  of 
g r o u n d  s u r f a c e  v i s i b i l i t y  i n  e a c h  o n e ,  a r e  i d e n t i f i e d  as 
follows: 

( i )  R i d g e s  w h i c h  e x t e n d  f r o m  S a d d l e  R o a d  t o  the 
C r e e k  F l o o d  P l a i n  w i t h  g r a d i e n t s  a v e r a g i n g  around 
1 : 5 .  T h e  l a n d  i s  c l e a r e d  a n d  e i t h e r  c u l t i v a t e d  or 
l i g h t l y  g r a s s e d  w i t h  g r o u n d  s u r f a c e  v i s i b i l i t y  of 
a r o u n d  30% ( P l a t e  1). 

( i i )  C l o s e d  m i x e d  e u c a l y p t  a n d  p a p e r b a r k  w o o d l a n d  found 
a l o n g  t h e  f l o o d  p l a i n  o f  t h e  s m a l l  c r e e k  f r o m  the 
b a s e  o f  t h e  r i d g e s  t o  a b o u t  1 5 0  m e t r e s  n o r t h  of 
T r a c k  T w o .  G r o u n d  s u r f a c e  v i s i b i l i t y  w a s  a r o u n d  5% 
( P l a t e  2). 

( i i i ) M i x e d  p a p e r b a r k  o r  B a n k s i a  m a r s h l a n d  e x i s t s  along 
t h e  m i d d l e  o f  t h e  b y p a s s  r o u t e  e x t e n d i n g  f o r  a b o u t  1 
k m .  G r o u n d  s u r f a c e  v i s i b i l i t y  w a s  n i l  ( P l a t e  3). 

( v )  R i v e r  F l o o d  p l a i n  i s  f o u n d  a t  t h e  n o r t h e r n  e n d  of 
t h e  b y p a s s  r o u t e .  V e g e t a t i o n  c o n s i s t s  o f  Casuarina 
w i t h  m o d e r a t e  g r a s s  c o v e r .  G r o u n d  surface 
v i s i b i l i t y  w a s  f o u n d  t o  v a r y  b e t w e e n  10% a n d  60% 
( P l a t e  4). 
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3 . 3  S u r v e y  M e t h o d o l o g y  A n d  Results 

T h e  P i n k  C o r r i d o r  w a s  i n s p e c t e d  o n  f o o t  f r o m  t h e  b o u n d a r y  of 
t h e  C a r a v a n  P a r k  t o  S a d d l e  R o a d  e x c e p t  f o r  t h e  thickly 
f o r e s t e d  w a t e r l o g g e d  s e c t i o n  ( F i g u r e  1 ) .  T h i s  c o r r i d o r  covers 
a p p r o x i m a t e l y  3 0 0 , 0 0 0  m2 ( 3 , 0 0 0  in l o n g  x 1 0 0  m w i d e ) .  During 
t h e  s u r v e y  a n  a r e a  o f  a b o u t  1 0  m w i d e  w a s  i n s p e c t e d  a l o n g  2 km 
o f  t h e  p r o p o s e d  c o r r i d o r .  T h u s  t h e  s a m p l e  o f  t h e  P i n k  Corridor 
a m o u n t e d  t o  2 0 , 0 0 0  m2 o r  6 . 6 % .  A s  a l r e a d y  s t a t e d  no 
a r c h a e o l o g i c a l  s i t e s  w e r e  f o u n d  w i t h i n  t h e  corridor. 

T h e  r i v e r  f l o o d  p l a i n  i s  a s i m i l a r  e n v i r o n m e n t a l  s e t t i n g  to 
t h a t  i n  w h i c h  t h e  W o m b a h  m i d d e n s  o n  t h e  C l a r e n c e  R i v e r  estuary 
a r e  l o c a t e d .  W h i l e  s u r v e y s  w i l l  n o t  n e c e s s a r i l y  b e  sufficient 
t o  d e t e r m i n e  i f  s i m i l a r  s h e l l  m i d d e n s  o r  o t h e r  archaeological 
s i t e s  e x i s t  b e l o w  t h e  s u r f a c e  d r a i n a g e  c h a n n e l s  c u t  a c r o s s  the 
f l o o d  p l a i n  i n  t h i s  a r e a  e n a b l e d  r a n d o m  sub-surface 
i n s p e c t i o n s .  N o  a r c h a e o l o g i c a l  s i t e s  w e r e  f o u n d  o n  this 
i n s p e c t i o n  s u g g e s t i n g  t h a t  t h e y  p r o b a b l y  d o  n o t  o c c u r  i n  this 
area. 

O n l y  a s m a l l  s e c t i o n  a t  t h e  s o u t h e r n  e n d  o f  t h e  M o d i f i e d  Red 
C o r r i d o r  w a s  i n s p e c t e d .  T h i s  w a s  b e c a u s e  m o s t  o f  t h i s  option 
c r o s s e s  l o w  l y i n g  w a t e r l o g g e d  m a r s h l a n d .  D u r i n g  i n s p e c t i o n  of 
t h i s  p a r t  o f  t h e  r o u t e  " p i p p i "  s h e l l  ( P l e b i d o n a x  deltoides) 
w a s  f o u n d  l y i n g  o n  a s a n d y  v e r g e  b e s i d e  t h e  e x i s t i n g  Pacific 
H i g h w a y  a t  t h e  p o i n t  i n d i c a t e d  i n  F i g u r e  1 a n d  c a l l e d  Shell 
S c a t t e r  1 ( P l a t e  5 ) .  W h i l e  t h i s  s c a t t e r  r e s e m b l e s  disturbed 
s h e l l  m i d d e n  i t  w a s  e s t a b l i s h e d  t h a t  t h i s  m a t e r i a l  w a s  n o t  in 
s i t u  a n d  m a y  t h e r e f o r e  h a v e  b e e n  m o v e d  t o  i t s  p r e s e n t  position 
f r o m  s o m e w h e r e  e l s e .  T h e  c o n c e n t r a t i o n  c o n s i s t e d  o f  a b o u t  130 
f r a g m e n t s  o f  s h e l l  g r e a t e r  t h a n  1 c m  i n  s i z e .  On  t o p  o f  the 
c u t t i n g  a t h i n  s c a t t e r  w a s  e v i d e n t  f o r  a b o u t  6 0  m e t r e s  along 
t h e  t r a c k  a t  a m a x i m u m  d e n s i t y  o f  a b o u t  1 s h e l l / m 2 .  T h e  area 
w h e r e  t h i s  s c a t t e r  o f  s h e l l  i s  a p p a r e n t  h a s  b e e n  greatly 
d i s t u r b e d  d U r i n g  c o n s t r u c t i o n  a n d  m a i n t e n a n c e  o f  t h e  existing 
h i g h w a y  ( P l a t e  6 ) .  A t r a n s e c t  w a s  w a l k e d  i n t o  t h e  b u s h l a n d  for 
a d i s t a n c e  o f  a b o u t  7 0  m e t r e s  a t  a r i g h t  a n g l e  t o  t h e  r o a d  to 
e s t a b l i s h  i f  a m i d d e n  e x i s t e d  n e a r b y  i n  u n d i s t u r b e d  areas. 
H o l e s  d u g  i n t o  t h e  g r o u n d  b y  a s m a l l  a n i m a l  (probably 
b a n d i c o o t s )  e n a b l e d  s u b - s u r f a c e  i n s p e c t i o n s .  H o w e v e r  n o  shell 
m i d d e n  w a s  detected. 

A f u r t h e r  i n s p e c t i o n  w a s  c a r r i e d  i n  t h e  p a r t l y  c l e a r e d  a r e a  on 
t h e  w e s t e r n  s i d e  o f  t h e  P a c i f i c  H i g h w a y  a s  f a r  a s  t h e  e d g e  of 
B r u n s w i c k  H e a d s  t o w n s h i p .  T h i s  p a r t  o f  t h e  s u r v e y  revealed 
t h a t  f r o m  o p p o s i t e  t h e  B o w l i n g  C l u b  t o  t h e  s o u t h e r n  e d g e  of 
B r u n s w i c k  H e a d s  b a d l y  f r a g m e n t e d  s h e l l  ( p r o b a b l y  pippi), 
p i e c e s  o f  o y s t e r  a n d  t h e  o c c a s i o n a l  w h e l k  w e r e  f o u n d  a l o n g  the 
w e s t e r n  e d g e  o f  t h e  t r a c k  r u n n i n g  b e s i d e  t h e  P a c i f i c  Highway. 
A t  o n e  p o i n t ,  i n  t h e  u n d i s t u r b e d  b u s h l a n d  a b o u t  1 5  m e t r e s  from 
t h e  e d g e  o f  t h e  t r a c k  a n d  n o r t h  o f  t h e  B o w l i n g  C l u b ,  s o m e  sub- 
s u r f a c e  a n d  a p p a r e n t l y  i n  s i t u  s h e l l  m a t e r i a l  w a s  found. 

F u r t h e r  w o r k  w o u l d  b e  n e e d e d  t o  e s t a b l i s h  w h e t h e r  t h e  shell 
s c a t t e r  e x t e n d i n g  f r o m  t h e  B o w l i n g  C l u b  t o  t h e  p i c n i c  a r e a  is 
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i n  s i t u  a n d  a r c h a e o l o g i c a l .  M c B r y d e  ( 1 9 8 2 )  c i t e s  c a s e s  o n  the 
N o r t h  C o a s t  o f  N e w  S o u t h  W a l e s  w h e r e  s h e l l  m i d d e n s  h a v e  been 
u s e d  t o  p r o v i d e  r o a d  b a s e  a n d  t h i s  m a y  h a v e  o c c u r r e d  i n  this 
i n s t a n c e .  H o w e v e r ,  n o n e  o f  t h i s  s h e l l  s c a t t e r  i s  w i t h i n  the 
M o d i f i e d  R e d  C o r r i d o r  a n d  i f  t h e  i m p a c t s  o f  t h e  development 
a r e  k e p t  w i t h i n  t h e  d e s c r i b e d  c o r r i d o r s  n o  f u r t h e r  assessment 
w i l l  b e  necessary. 

4 . 0  CONCLUSIONS 

N o  a r c h a e o l o g i c a l  s i t e s  w e r e  d i s c o v e r e d  i n  e i t h e r  o f  the 
c o r r i d o r s  p r o p o s e d  f o r  t h e  d e v e l o p m e n t .  G i v e n  previous 
a r c h a e o l o g i c a l  r e s e a r c h  o n  t h e  N o r t h  C o a s t  o f  N e w  S o u t h  Wales 
t h e  r i v e r  f l o o d  p l a i n  a t  t h e  n o r t h e r n  e n d  o f  t h e  s t u d y  a r e a  is 
p o t e n t i a l l y  t h e  m o s t  a r c h a e o l o g i c a l l y  s e n s i t i v e  a r e a .  However, 
g o o d  g r o u n d  s u r f a c e  v i s i b i l i t y ,  t h e  a b i l i t y  t o  o b t a i n  a large 
s a m p l e  o f  t h e  a r e a  d u e  t o  t h e  o p e n  c l e a r e d  n a t u r e  o f  the 
c o u n t r y  a n d  s u b - s u r f a c e  s a m p l i n g  f a c i l i t a t e d  b y  t h e  presence 
o f  d r a i n a g e  c h a n n e l s  s u g g e s t  t h a t  i f  a r c h a e o l o g i c a l  s i t e s  were 
p r e s e n t  t h e y  w o u l d  h a v e  b e e n  l o c a t e d .  I t  i s  c o n c l u d e d  that 
a r c h a e o l o g i c a l  s i t e s  a r e  u n l i k e l y  t o  o c c u r  i n  t h i s  area. 

T h e  l o w  l y i n g  s a n d y  a r e a  w h e r e  t h e  p r o p o s e d  S o u t h e r n  Access 
R o a d  d i v e r g e s  f r o m  t h e  e x i s t i n g  P a c i f i c  H i g h w a y  i s  considered 
a r c h a e o l o g i c a l l y  s e n s i t i v e  a s  s u g g e s t e d  b y  t h e  s i t e  location 
m o d e l  a n d  p r e s e n c e  o f  p o s s i b l e  d i s t u r b e d  m i d d e n  m a t e r i a l  on 
t h e  v e r g e s  o f  t h e  p r e s e n t  h i g h w a y .  T h e  R o a d  a n d  Traffic 
A u t h o r i t y  a r e  t h e r e f o r e  a d v i s e d  t h a t  a r c h a e o l o g i c a l  s i t e s  may 
e x i s t  u n d e t e c t e d  i n  t h i s  area. 

5 . 0  ROUTE SELECTION 

T h e  c r i t e r i a  f o r  d e t e r m i n i n g  r o u t e  s e l e c t i o n  a r e  b a s e d  o n  the 
n e e d  t o  a v o i d  a r e a s  i d e n t i f i e d  a s  a r c h a e o l o g i c a l l y  sensitive 
a n d  m i n i m i s i n g  t h e  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  s i t e s .  In 
a d d i t i o n ,  p r e v i o u s  d i s t u r b a n c e  o f  l a n d  c a n  a l s o  b e  t a k e n  into 
c o n s i d e r a t i o n  b e c a u s e  s i t e s  w h i c h  m a y  h a v e  e x i s t e d  i n  these 
a r e a s  a r e  l i k e l y  t o  b e  d i s t u r b e d  a n d  t h e i r  s c i e n t i f i c  value 
d i m i n i s h e d .  T h u s ,  t h e  c r i t e r i a  f o r  d e t e r m i n i n g  r o u t e  selection 
are: 

( i )  t h e  p r o x i m i t y  o f  t h e  r o u t e  t o  a r c h a e o l o g i c a l  sites; 

( i i )  t h e  i m p a c t  o f  t h e  d e v e l o p m e n t  o n  archaeologically 
s e n s i t i v e  areas; 

( i i i ) t h e  l e v e l  o f  d i s t u r b a n c e  o f  t h e  n a t u r a l  environment 
a l o n g  t h e  route. 

T h e  M o d i f i e d  R e d  C o r r i d o r  i s  l e a s t  p r e f e r r e d  b e c a u s e  i t  passes 
t h r o u g h  a n  a r e a  w h e r e  s u s p e c t e d  s h e l l  m i d d e n  m a t e r i a l  is 
l o c a t e d .  W h i l e  t h i s  m a t e r i a l  i s  n o t  i n  s i t u  i t  m a y  indicate 
t h e  p r e s e n c e  o f  a m i d d e n  n e a r b y .  T h i s  o p t i o n  a l s o  passes 
c l o s e s t  t o  a p o s s i b l e  m i d d e n  l o c a t e d  a l o n g  t h e  w e s t e r n  s i d e  of 
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t h e  P a c i f i c  H i g h w a y  o p p o s i t e  t h e  B o w l i n g  C l u b .  I n  a d d i t i o n  the 
l o w  d u n e  l o c a t e d  b e t w e e n  S i m p s o n s  C r e e k  a n d  t h e  l o w  l y i n g  wet 
l a n d s ,  a l o n g  w h i c h  t h e  e x i s t i n g  P a c i f i c  H i g h w a y  r u n s ,  i s  an 
a r e a  o f  p o t e n t i a l l y  h i g h  a r c h a e o l o g i c a l  s e n s i t i v i t y  a n d  any 
d e v e l o p m e n t  s h o u l d  a v o i d  t h i s  a r e a  i f  p o s s i b l e .  T h i s  option 
w o u l d  a l s o  h a v e  t h e  g r e a t e s t  i m p a c t  o n  undisturbed 
e n v i r o n m e n t s .  O n l y  a b o u t  30% o f  t h i s  r o u t e  p a s s e s  through 
p r e v i o u s l y  d i s t u r b e d  e n v i r o n m e n t s  m o s t  o f  w h i c h  o c c u r  a t  the 
n o r t h e r n  e n d  o f  t h e  corridor. 

T h e  P i n k  C o r r i d o r  i s  t h e  m o s t  d e s i r a b l e  f r o m  a n  archaeological 
p o i n t  o f  v i e w  b e c a u s e  i t  h a s  l e s s  i m p a c t  o n  potentially 
a r c h a e o l o g i c a l l y  s e n s i t i v e  a r e a s  a n d  p a s s e s  a t  a greater 
d i s t a n c e  f r o m  a p o s s i b l e  a r c h a e o l o g i c a l  s i t e .  A b o u t  60% o f  the 
l a n d  w h i c h  t h i s  r o u t e  c r o s s e s  h a s  a l s o  b e e n  d i s t u r b e d  by 
e i t h e r  c l e a r i n g  o r  cultivation. 

6 . 0  RECOMMENDATIONS 

1 .  I t  i s  r e c o m m e n d e d  t h a t  t h e  P i n k  C o r r i d o r  i s  t h e  preferred 
r o u t e  f o r  t h e  H i g h w a y  B y p a s s  a n d  t h a t  t h e r e  a r e  no 
c o n s t r a i n t s  o n  t h i s  r o u t e  i n  t e r m s  o f  k n o w n  archaeological 
sites. 

2 .  I t  i s  r e c o m m e n d e d  t h a t  t h e  New S o u t h  W a l e s  R o a d  a n d  Traffic 
A u t h o r i t y  b e  a d v i s e d  t h a t  s u b - s u r f a c e  a r c h a e o l o g i c a l  material 
m a y  e x i s t  w i t h i n  t h e  o p t i o n s  f o r  t h e  B r u n s w i c k  H e a d s  Bypass 
a n d ,  i f  s o ,  w i l l  m o s t  l i k e l y  b e  i d e n t i f i a b l e  a s  a 
c o n c e n t r a t i o n  o f  s h e l l  m a t e r i a l  ( i . e .  a s h e l l  m i d d e n ) .  I f  such 
m a t e r i a l ,  o r  o t h e r  a r c h a e o l o g i c a l  m a t e r i a l ,  i s  f o u n d  or 
e x c a v a t e d  d u r i n g  c o n s t r u c t i o n  o f  t h e  B r u n s w i c k  H e a d s  Bypass 
a l l  w o r k  s h o u l d  c e a s e  a n d  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 ,  G r a f t o n  a n d  t h e  T w e e d  B y r o n  LALC s h o u l d  be 
i m m e d i a t e l y  a d v i s e d  o f  t h e  situation. 

3 .  I t  i s  r e c o m m e n d e d  t h a t ,  i f  t h e  N e w  S o u t h  W a l e s  R o a d  And 
T r a f f i c  A u t h o r i t y  f i n d s  i t  n e c e s s a r y  t o  u s e  t h e  M o d i f i e d  Red 
C o r r i d o r ,  t h e n  a n  a d d i t i o n a l  a r c h a e o l o g i c a l  a s s e s s m e n t  be 
c a r r i e d  o u t  t o  d e t e r m i n e  w h e t h e r  t h e  s h e l l  m a t e r i a l  lying 
a l o n g  t h e  w e s t e r n  s i d e  o f  t h e  P a c i f i c  H i g h w a y ,  f r o m  the 
B o w l i n g  C l u b  t o  t h e  P i c n i c  a r e a ,  i s  a r c h a e o l o g i c a l  a n d ,  i f  so, 
a s s e s s  t h e  i m p a c t s  o f  t h e  d e v e l o p m e n t  o n  t h i s  site. 

4 .  I t  i s  r e c o m m e n d e d  t h a t ,  i n  v i e w  o f  t h e  potential 
a r c h a e o l o g i c a l  s e n s i t i v i t y  o f  t h e  s a n d y  a r e a  a t  t h e  southern 
e n d  o f  t h e  R e d  C o r r i d o r  w h e r e  t h e  a c c e s s  r o a d  w o u l d  be 
l o c a t e d ,  t h e  T w e e d  B y r o n  LALC m o n i t o r  i n i t i a l  e a r t h  w o r k s  in 
t h e  a r e a  a n d  t h a t  N e w  S o u t h  W a l e s  R o a d  a n d  T r a f f i c  Authority 
a d v i s e  t h e m  w h e n  t h i s  i s  t o  begin. 

5 .  I t  i s  r e c o m m e n d e d  t h a t  n o  p e r m i t  t o  d e s t r o y  i s  necessary 
f o r  t h e  s u s p e c t e d  d i s t u r b e d  s h e l l  m i d d e n  m a t e r i a l  l o c a t e d  in 
t h e  S o u t h e r n  A c c e s s  R o a d  corridor. 
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D e a r  M s  Davies 

F u r t h e r  t o  o u r  p h o n e  c o n v e r s a t i o n  o n  t h e  1 0 t h  A u g u s t  1992 
c o n c e r n i n g  L h e  A r c h a e o l o g i c a l  a s s e s s m e n t  c a r r i e a  o u t  by 
A n d r e w  o n  t h e  B r u n s w i c k  h e a d s  B y p a s s  a n d  t a l k s  t h a t  1 had 
w i t h  A n d r e w  w h e n  h e  c a m e  t o  t h e  L a n d  C o u n c i l  o f f i c e  o n  the 
6 t h  A u g u s t  1 9 9 2  c o n c e r n i n g  t h e  s t u d y  area. 

T h e  T w e e d  B y r o n  L . A . L . 0  c o n c e r n s  t h e n  w e r e  i f  a n y  sites 
w e r e  f o u n d  t h a t  w e  w o u l a  o e  c o n t a c t e d  a n d  t h i s  h a s  taken 
p l a c e  r e g a r d i n g  t h e  r o a d  e d g e  area. 

i w a s  u n a b l e  t o  a t t e n d  t h e  d a y  t h a t  A n d r e w  c a r r i e d  o u t  the 
f i e l d  work. 

A f t e r  t a l k i n g  w i t h  y o u r s e l f  o n  t h e  1 0 t h  A u g u s t  1 9 9 2  I .  rang 
A n d r e w  a o o u t  t h e  s u r v e y  a r e a , h e  t o l d  m e  t h a t  h e  f o u n d  an 
a r e a  o f  s c a t t e r e d  s h e l l  m a t i e r i a l  o n  t h e  e d g e  o f  t h e  road 
w h i c h  c o u l d  o f  b e e n  f r a g m e n t s  o f  a o l d  m i d d e n  o r  m o r e  likely 
r o a d  f i l l  t h a t  h a d  c o m e  f r o m  a a r e a  c l o s e  b y  o u t  o u t  side 
t h e  s u r v e y  area. 

I n  a n y  c a s e  i t  c o u l d  n o t  o e  s a i U  t h a t  t h i s  w a s  a midden 
o e c a u s e  o f  t h e  e x t e n s i v e  a a m a g e  o r  w a s  i t  j u s t  shell 
f r a g m e n t s  f r o m  t h e  r o a d  f i l l ,  t h e r e  w e r e  n o  o t h e r  flakes 
o r  s u p p o r t i n g  e v i d e n c e  w h i c h  c o u l d  o f  d e t e r m i n e d  t h a t  it 
was. 

We a o n , t  s e e  t h a t  t h e  f i r s t  b y p a s s  i s  a s  a c c e p t a b l e  a s  the 
s e c o n d  o n e . W e  a r e  p l e a s e d  w i t h  t h e  c o n s u l t a t i o n  w e  h a v e  had 
w i t h  S u  D a v i e s  a n d  A n d r e w  r e g a r d i n g  t h i s  a r e a  a n d  would 
i n a o r s e  t h e r e  r e c o m m e n d a t i o n s  i n  t h i s  matter. 
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You sincefrely, 

m Lever 
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Plate 1: Cult ivated r idges on Pink Corridor 

Plate 3: Paperbark marsh land on Pink Corridor 

Plate 5: Pippi shell in highway cutting 
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Plate 2: Mixed paperbark and eucalypt wood land 

Plate 4: River floodplain near Caravan Park 

Plate 6: General area of pippi shell scatter 
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1 . 0  INTRODUCTION 

T h i s  a p p e n d i x  p r e s e n t s  t h e  r e s u l t s  o f  a n  archaeological 
a s s e s s m e n t  o f  C o r r i d o r  G o f  t h e  p r o p o s e d  R T A ' s  B r u n s w i c k  Heads 
B y p a s s .  C o r r i d o r  G i s  l o c a t e d  t o  t h e  w e s t  o f  C o r r i d o r s  A 
( R e d ) ,  E ( R e d  M o d i f i e d )  a n d  D ( P i n k )  w h i c h  h a v e  previously 
b e e n  s u b j e c t e d  t o  a n  a r c h a e o l o g i c a l  s u r v e y  b y  UQASU (see 
B o r d e r  1 9 9 1 ,  1 9 9 2 )  ( F i g u r e  1). 

2 . 0  BACKGROUND 

A l t h o u g h  a r c h a e o l o g i c a l  s i t e s  w e r e  n o t  l o c a t e d  i n  C o r r i d o r  A, 
E o r  D ,  B o r d e r  ( 1 9 9 1 ,  1 9 9 2 )  n o t e s  t h a t ,  i n  g e n e r a l ,  t h e  major 
c o n s t r a i n t  t o  t h e  s u r v e y s  w e r e  p o o r  g r o u n d  s u r f a c e  visibility. 
B o r d e r  ( 1 9 9 2 )  d i d  n o t e ,  h o w e v e r ,  t h a t  a t  t h e  n o r t h e r n  e n d  of 
C o r r i d o r  D " g o o d  g r o u n d  s u r f a c e  v i s i b i l i t y  a n d  t h e  a b i l i t y  to 
o b t a i n  a l a r g e  s a m p l e  o f  t h e  a r e a  d u e  t o  t h e  o p e n  cleared 
n a t u r e  o f  t h e  c o u n t r y  a n d  s u b - s u r f a c e  s a m p l i n g  f a c i l i t a t e d  by 
t h e  p r e s e n c e  o f  d r a i n a g e  c h a n n e l s  s u g g e s t  t h a t  if 
a r c h a e o l o g i c a l  s i t e s  w e r e  p r e s e n t  t h e y  w o u l d  h a v e  been 
l o c a t e d " .  He c o n c l u d e d  t h a t  a r c h a e o l o g i c a l  s i t e s  were 
u n l i k e l y  t o  o c c u r  i n  t h i s  n o r t h e r n  a r e a .  H o w e v e r ,  t o  the 
s o u t h ,  i n  t h e  l o w - l y i n g  s a n d y  a r e a  w h e r e  t h e  p r o p o s e d  Southern 
A c c e s s  R o a d  d i v e r g e s  f r o m  t h e  e x i s t i n g  P a c i f i c  H i g h w a y ,  Border 
( 1 9 9 2 )  l o c a t e d  p o s s i b l e  d i s t u r b e d  m i d d e n  m a t e r i a l  o n  the 
v e r g e s  o f  t h e  p r e s e n t  h i g h w a y .  F r o m  a n  archaeological 
p e r s p e c t i v e ,  B o r d e r  ( 1 9 9 2 )  s u g g e s t s  t h a t  a B y p a s s  corridor 
l o c a t e d  t o  t h e  w e s t  o f  C o r r i d o r s  A a n d  E i s  p r e f e r r e d  because 
i t  h a s  l e s s  i m p a c t  o n  p o t e n t i a l l y  a r c h a e o l o g i c a l l y  sensitive 
a r e a s  a n d  p a s s e s  a t  a g r e a t e r  d i s t a n c e  f r o m  a possible 
a r c h a e o l o g i c a l  site. 

3 . 0  THE SURVEY 

F i e l d w o r k  w a s  c o n d u c t e d  o n  t h e  1 3 t h  O c t o b e r ,  1 9 9 2 .  Mr Sam 
L e v e r  f r o m  t h e  T w e e d  B y r o n  L o c a l  A b o r i g i n a l  L a n d  Council 
p a r t i c i p a t e d  i n  t h e  s u r v e y  a n d  h i s  s t a t e m e n t  i s  attached. 

3 . 1  C o r r i d o r  G 

F r o m  s o u t h  t o  n o r t h  t h e  C o r r i d o r  c a n  b e  d i v i d e d  i n t o  four 
u n i t s  a s  follows: 
1 )  N o r t h  f r o m  S a d d l e  R o a d  f o r  s o m e  5 0 0 m  t h e  Corridor 

t r a v e r s e s  u n d u l a t i n g  h i l l s  w i t h  g r a d i e n t s  averaging 
a r o u n d  1 : 5 .  T h e  l a n d  i s  c l e a r e d  a n d  c o v e r e d  m a i n l y  in 
pasture. 

2 ) E x t e n d i n g  n o r t h  f o r  s o m e  3 5 0 m  f r o m  t h e  b a s e  o f  these 
h i l l s  i s  a s e c t i o n  o f  R a i n f o r e s t  S c r u b  c o n t a i n i n g  species 
s u c h  a s  P a l m ,  C u n j e v o i  ( A l o c a s i a  m a c r o r r h i z o s ) ,  F i g  and 
T r e e  Fern. 
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C l o s e d  m i x e d  e u c a l y p t  a n d  p a p e r b a r k  w o o d l a n d  w i t h  an 
u n d e r s t o r e y  o f  B r a c k e n  ( P t e r i d i u m  e s c u l e n t u m )  extends 
f r o m  t h e  R a i n f o r e s t  S c r u b  n o r t h  f o r  s o m e  1.2kms. 

T h e  r e m a i n d e r  o f  t h e  C o r r i d o r  t r a v e r s e s  R i v e r  Floor 
P l a i n .  S o m e  s e c t i o n s  a r e  c l e a r e d  a n d  v e g e t a t i o n  consists 
m a i n l y  o f  C a s u a r i n a  a n d  grasses. 

3 . 2  Expectations 

B a s e d  o n  b a c k g r o u n d  r e s e a r c h  f r o m  t h e  s u r v e y s  o f  C o r r i d o r s  A, 
E a n d  D ,  i t  w a s  e x p e c t e d  t h a t  a n u m b e r  o f  a r c h a e o l o g i c a l  sites 
t y p e s  w e r e  l i k e l y  t o  b e  l o c a t e d  d u r i n g  t h i s  s u r v e y  including: 

* S t o n e  A r t e f a c t  s c a t t e r s  ( i n d i c a t i v e  o f  A b o r i g i n a l  camping 
places). 

* S h e l l  m i d d e n s  ( i n d i c a t i v e  o f  A b o r i g i n a l  c a m p i n g  places 
w h e r e  s h e l l f i s h ,  a n d  p r o b a b l y  o t h e r  r e s o u r c e s ,  h a v e  been 
c o n s u m e d  a n d  t h e  r e m a i n s  discarded). 

* S c a r r e d  o r  c a r v e d  t r e e s  ( i n d i c a t i v e  o f  t h e  m a n u f a c t u r e  of 
m a t e r i a l  c u l t u r e  i t e m s  o r  r i t u a l  activity). 

B a s e d  u p o n  c u r r e n t  k n o w l e d g e  o f  t h e  h i s t o r i c a l  and 
a r c h a e o l o g i c a l  r e c o r d  f o r  t h e  r e g i o n  a n u m b e r  o f  expectations 
r e g a r d i n g  s i t e  t y p e  l o c a t i o n s  were 
e x p e c t e d  a s  follows: 

* S t o n e  a r t e f a c t  s c a t t e r s  ( o r  i s o l a t e d  s t o n e  artefacts) 
w e r e  e x p e c t e d ,  e s p e c i a l l y  a l o n g  t h e  s p i n e  o f  t h e  h i l l s  in 
t h e  u n d u l a t i n g  t e r r a i n  i n  t h e  s o u t h e r n  s e c t i o n  o f  the 
Corridor. 

* S h e l l  M i d d e n s  a n d  S t o n e  A r t e f a c t  s c a t t e r s  ( o r  isolated 
s t o n e  a r t e f a c t s )  w e r e  e x p e c t e d  i n  s l i g h t l y  e l e v a t e d  areas 
w i t h i n  t h e  m i x e d  E u c a l y p t  a n d  p a p e r b a r k  w o o d l a n d  and 
r i v e r  f l o o d  p l a i n  a r e a  i n  t h e  n o r t h e r n  s e c t i o n  o f  the 
Corridor. 

* I n  t h e  a r e a  o f  c l o s e d  m i x e d  E u c a l y p t  a n d  paperbark 
w o o d l a n d  s o m e  o l d e r  t r e e s  m i g h t  c o n t a i n  s c a r s  p r o d u c e d  by 
A b o r i g i n a l  a x e s  d u r i n g  t h e  r e m o v a l  o f  b a r k  p i e c e s  for 
h u t s  o r  o t h e r  i t e m s  o f  m a t e r i a l  c u l t u r e  o r  a s  t h e  result 
o f  r i t u a l / c e r e m o n i a l  activities. 

3 . 3  S u r v e y  Method 

I n  o r d e r  t o  t a k e  i n t o  a c c o u n t  t h e  a b o v e  e x p e c t a t i o n s  a full 
g r o u n d  s e a r c h  o n  f o o t  w a s  c a r r i e d  o u t  w i t h i n  t h e  100m-wide 
c o r r i d o r  f r o m  w h e r e  i t  d i v e r g e s  f r o m  t h e  P a c i f i c  H i g h w a y  in 
t h e  s o u t h  t o  w h e r e  i t  m e r g e s  w i t h  C o r r i d o r  D ( P i n k  C o r r i d o r  - 
p r e v i o u s l y  s u r v e y e d )  i n  t h e  n o r t h .  T h e  o n l y  a r e a  n o t  inspected 
w a s  a 2 0 0 m  s e c t i o n  w i t h i n  t h e  R a i n f o r e s t  S c r u b  w h e r e  the 
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g r o u n d  s u r f a c e  w a s  t o t a l l y  c o v e r e d  i n  t h i c k  l e a f  l i t t e r  and 
v e g e t a t i o n .  W i t h  t w o  p e o p l e  s u r v e y i n g  a n  e s t i m a t e d  30-40% 
s a m p l e  o f  t h e  C o r r i d o r  w a s  s u b j e c t e d  t o  i n s p e c t i o n .  This 
p e r c e n t a g e  c a n n o t  b e  a c c u r a t e l y  e s t i m a t e d  a s  t h e  exact 
l o c a t i o n  o f  t h e  c o r r i d o r  w a s  u n c l e a r  ( s e e  S e c t i o n  3.4). 

3 . 4  S u r v e y  Constraints 

T h e  m a j o r  c o n s t r a i n t s  t o  t h e  s u r v e y  w e r e  v e g e t a t i o n ,  which 
i n h i b i t e d  g r o u n d  s u r f a c e  v i s i b i l i t y ,  a n d  t h e  l a c k  o f  markings 
i n d i c a t i n g  t h e  e x a c t  p o s i t i o n  o f  t h e  Corridor. 

G r o u n d  s u r f a c e  v i s i b i l i t y  w a s  c a t e g o r i s e d  a s  follows: 

1 )  P o o r  g r o u n d  s u r f a c e  v i s i b i l i t y  ( 0 - 1 0 % )  w a s  characteristic 
o f  a t  l e a s t  90% o f  t h e  c o r r i d o r ,  e s p e c i a l l y  i n  grazing 
p a d d o c k s ,  r a i n f o r e s t  s c r u b  a n d  t h e  m i x e d  E u c a l y p t  and 
p a p e r b a r k  woodland. 

2 

3 

M e d i u m  g r o u n d  s u r f a c e  v i s i b i l i t y  ( 1 1 - 7 0 % )  was 
c h a r a c t e r i s t i c  o f  t h e  R i v e r  F l o o d  P l a i n  s e c t i o n  o f  the 
c o r r i d o r  a n d  s o m e  d i s t u r b e d  s e g m e n t s  i n  t h e  p a d d o c k s  and 
m i x e d  E u c a l y p t  a n d  p a p e r b a r k  woodland. 

G o o d  g r o u n d  s u r f a c e  v i s i b i l i t y  ( 7 1 - 1 0 0 % )  was 
c h a r a c t e r i s t i c  o f  a l i m i t e d  n u m b e r  o f  l o c a t i o n s  s u c h  as 
t h e  d i r t  t r a c k  t r a v e r s i n g  t h e  s p u r  s p i n e  i n  t h e  southern 
s e c t i o n  o f  t h e  c o r r i d o r  a n d  a t  a n a r r o w  s e c t i o n  between 
t h e  r a i n f o r e s t  s c r u b  a n d  t h e  m i x e d  e u c a l y p t  a n d  paperbark 
w o o d l a n d  w h e r e  a d i r t  t r a c k  i s  present. 

T h e  e x a c t  l o c a t i o n  o f  t h e  p r o p o s e d  B y p a s s  c o r r i d o r  w a s  not 
p e g g e d .  H e n c e ,  t h e  l o c a t i o n  w a s  e s t i m a t e d  f r o m  c o n t o u r  maps 
a n d  f r o m  p a c i n g  o u t  d i s t a n c e s  f r o m  b o u n d a r y  f e n c e s ,  corner 
p o s t s  a n d  o t h e r  r e l e v a n t  features. 

4 . 0  SURVEY RESULTS 

D e s p i t e  a r e l a t i v e l y  h i g h  e x p e c t a t i o n  o f  locating 
a r c h a e o l o g i c a l  s i t e s ,  e s p e c i a l l y  o n  t h e  s l i g h t l y  elevated 
s e c t i o n s ,  n o t h i n g  r e l a t i n g  t o  p a s t  A b o r i g i n a l  c u l t u r e  was 
f o u n d .  T h i s  n e g a t i v e  r e s u l t  m a y  b e  a r e s u l t  o f  p o o r  ground 
s u r f a c e  visibility. 

I n  s u m m a r y ,  w h i l e  t h e r e  i s  l i t t l e  d o u b t  t h a t  A b o r i g i n e s  used 
t h i s  a r e a  - p r o b a b l y  f o r  m a n y  t h o u s a n d s  o f  y e a r s  - their 
p r e s e n c e  w a s  n o t  d e t e c t e d  archaeologically. 
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5 . 0  RECOMMENDATIONS 

1 )  A s  a r c h a e o l o g i c a l  s i t e s  w e r e  n o t  l o c a t e d  w i t h i n  Bypass 
C o r r i d o r  G ,  i t  i s  r e c o m m e n d e d  t h a t  n o  h e r i t a g e  c o n s t r a i n t s  be 
p l a c e d  o n  t h e  p r o p o s e d  development. 

2 )  I t  i s  r e c o m m e n d e d  t h a t  t h e  R o a d s  a n d  T r a f f i c  Authority 
c o n t a c t  t h e  T w e e d  B y r o n  L o c a l  A b o r i g i n a l  L a n d  C o u n c i l  p r i o r  to 
t h e  c o m m e n c e m e n t  o f  i n i t i a l  e a r t h  w o r k s  i n  t h e  B y p a s s  Corridor 
a n d  i n v i t e  t h e m  t o  m o n i t o r  t h i s  p a r t  o f  t h e  construction 
process. 

3 )  S h o u l d  a c t i v i t i e s  a s s o c i a t e d  w i t h  t h e  B y p a s s  construction 
u n c o v e r  a n y t h i n g  w h i c h  m a y  b e  i n t e r p r e t e d  a s  A b o r i g i n a l  in 
o r i g i n ,  i t  i s  r e c o m m e n d e d  t h a t  a l l  w o r k  s h o u l d  c e a s e  a n d  the 
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 ,  G r a f t o n ,  a n d  t h e  Tweed 
B y r o n  L o c a l  A b o r i g i n a l  L a n d  C o u n c i l  s h o u l d  b e  immediately 
a d v i s e d  o f  t h e  situation. 
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H E A R I N G  N O .  F12 

N A M E :  D E P A R T M E N T  O F  MAIN ROADS 

COMMENT AND RECOMMENDATION: 

T h e  p r o p o s e d  9 ( a )  z o n i n g  o f  t h e  f u t u r e  l o c a t i o n  o f  Pacific 
H i g h w a y  d e v i a t i o n  s h o u l d  b e  r e t a i n e d  t h r o u g h o u t  t h e  length 
u n d e r  r e v i e w  a t  t h e  h e a r i n g  ( F 1 3 ,  F 1 4 ,  F 1 5 ) .  N o  other 
a c c e p t a b l e  r o u t e  w a s  p r e s e n t e d .  T h e  g e n e r a l  highway 
c o n s t r u c t i o n  p r o g r a m m e  i n  t h e  S t a t e  i n d i c a t e s  t h a t  the 
c o n s t r u c t i o n  o f  a r o a d  o f  t h e  e n v i s a g e d  s t a n d a r d  i s  certain 
t h o u g h  i t s  c o n s t r u c t i o n  i s  p r e s e n t l y  n o t  i m m i n e n t .  On 
b a l a n c e  t h e  i d e n t i f i c a t i o n  o f  t h e  r o u t e  o n  t h e  p l a n  i s  in 
t h e  p u b l i c  interest. 

I c o n s i d e r  t h e  r o u t e  o f  t h e  r e s e r v a t i o n  i s  a p p r o p r i a t e  for 
a l i m i t e d  a c c e s s  h i g h w a y .  I t s  i d e n t i f i c a t i o n  o n  t h e  plan 
w e l l  i n  a d v a n c e  o f  i t s  l i k e l y  c o n s t r u c t i o n  d o e s  create 
d i f f i c u l t i e s  f o r  s o m e  o w n e r s  b u t  p r o v i s i o n  i s  m a d e  i n  the 
p l a n  f o r  t h o s e  w h o  w i s h  t o  i n c r e a s e  t h e i r  c a p i t a l  invest- 
m e n t  i n  t h e  l a n d , t o  h a v e t h e  q u e s t i o n  o f  d e v e l o p m e n t  or 
a c q u i s i t i o n  resolved. 

I t s  l o c a t i o n  s h o u l d  b e  a d j u s t e d  t o  a c c o r d  w i t h  t h e  revised 
p l a n  r e c e i v e d  b y  C o u n c i l  o n  6 . 1 . 8 7  ( N o t e .  T h i s  accords 
w i t h  e v i d e n c e  i n  H e a r i n g  N o . D 1 0  t h a t  L o t  1 3 7 6  i s  n o  longer 
affected). 

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

T h e  " E x p r e s s w a y "  i d e n t i f i c a t i o n  o n  t h e  p l a n  s h o u l d  be 
a m e n d e d  t o  t h e  a p p r o p r i a t e  d e s c r i p t i o n  f o r  t h e  future 
l i m i t e d  a c c e s s  highway,. 

T h e  n o r t h - w e s t  e n d  o f  B a l e m o  D r i v e  s h o u l d  b e  a m e n d e d  on 
t h e  p l a n  t o  a c c o r d  w i t h  t h e  d e t a i l  o n  t h e  a b o v e  D . M . R .  plan. 

C o n s i d e r a t i o n  m i g h t  b e .  g i v e n  t o  p r o v i d i n g  f o r  t h e  connection 
o f  B a l e m o  D r i v e  t o  t h e  N e w  B r i g h t o n  R o a d  a n d / o r  t o  the 
p r o p o s e d  l i m i t e d  a c c e s s  h i g h w a y .  T h e  m e a n s  o f  access 
g e n e r a l l y  t o  O c e a n  S h o r e s  i n  t h e  f u t u r e  m a y  a l s o  b e  worthy 
o f  f u r t h e r  consideration. 
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SUMMARY 

• This report details the findings of a survey of the intertidal and subtidal areas of the 
Brunswick River estuary in the vicinity of four proposed highway bypass routes. It is 
considered that the black route provides the least impact on vegetation and fauna The 
next best alternative is the red route. Development of either the blue or green routes is not 
recommended. 

• Six vegetation associations were identified. Three mangrove associations, two saltmarsh 
associations and swamp sclerophyll forest were mapped. 

• Although no rare or threatened plants were recorded the plant associations were 
considered to be of high conservation value. This was due to the role they play in the 
marine food web. 

• Some affected Coastal Wetlands are mapped under SEPP 14. An area within the green 
route should be investigated by the Department of Planning for possible addition to the 
Coastal Wetlands Policy. 

• The assessment of the impact of the proposed routes on vegetation communities 
concluded that the black route was the least destructive. The order of increasing impact 
was black, red, blue and green. 

• A total of 43 species of birds were recorded from the Brunswick River estuary. These were 
recorded between the green route and the groynes seaward of the existing highway 
bridge. The pied oyster catcher was the only species observed that is listed as vulnerable 
or rare. This species was located on the rocky groynes to the seaward side of the existing 
highway bridge and is therefore unlikely to be affected by the development of any of the 
proposed routes. 

• Invertebrates were collected from the intertidal and subtidal sediments in the vicinity of the 
4 routes. A total of 16 species in 15 families were recorded. Crabs dominated the 
intertidal sediments in both species numbers and numbers of individuals collected. The 
invertebrates sampled are widespread in the estuaries of south-eastern Australia. 

• The impact of the proposed bypass routes on fauna was assessed on the basis of rare or 
threatened species and edge effect. It was considered that the black route provided the 
least impact. The order of increasing impact was black, red, blue and green. 

• The Brunswick River is of great value to the commercial oyster industry. The green and 
blue routes will have no effect on existing leases. The black and red routes will affect 2 
lease holders. There is a strong likelihood that co-operation between the RTA, NSW 
Fisheries and the respective growers will minimise any inconvenience to oyster farmers. 
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Brunswick Heads Bypass - A n  Environmental Impact Statement 

1.0 INTRODUCTION 
The Roads and Traffic Authority (RTA) is presently investigating a new route for the Pacific 
Highway to bypass Brunswick Heads. The existing highway is utilised by large numbers of 
vehicles passing through the Brunswick Heads village. Recent surveys established that over 
71% of these vehicles would use the Bypass (RTA 1991). 

The new road will contain two lanes plus an additional overtaking lane for southward bound 
traffic. Junctions will be provided at each end of the bypass to allow access to Brunswick 
Heads. 

Four potential routes have been selected by the RTA and will be thoroughly investigated in 
accordance with the requirements of the Environmental Planning and Assessment Act, 1979 
(EPA, Act). The proposed routes have been designated colour codes. These are from east to 
west: black; red; blue; and green (Map L). 

This report examines the impact that each of these routes will have on aquatic flora and fauna 
(excluding fish). It surveys the wetlands found along the approaches to the Brunswick River, 
discusses the proposed bridge crossing and reviews the impacts to commercial oyster farmers. 

The upper topographical boundary for this survey was the spring high tide mark; the lower 
boundary being approximately 0.5 m below spring low tide. The upper survey boundary 
corresponds to the limit of studies being undertaken by White (pers. comm.). 

2.0 EVALUATION CRITERIA 
Evaluation criteria are standards or measures for comparing the routes and selecting a preferred 
alternative. 

2.1 Definition of  Criteria 
Each route option will be evaluated according to: 

Its impact on rare or threatened flora or fauna or species of local importance; 

The degree of naturalness or previous disturbance to the area; 

Its impact on the diversity of species found along the subject route; 

Its impact on Coastal Wetlands (SEPP 14: Numbers 62, 64 and 65); 

Its impact on fishery habitat, especially commercial oyster farms; and 

The degree of 'edge effect that a new highway will produce; 

These criteria take into consideration the requirements of the EPA Act, 1979 and the EPA 
Regulation 1980. 

3.0 PREVIOUS STUDIES 
For many years naturalists and fishers have enjoyed the Brunswick River estuary for both its 
splendid scenery and as a supply of table fish. Shorebirds that grace the mudflats and 
mangrove forests have been admired by many. Despite the popularity of this estuary, few 
studies of the wildlife exist. There have been no surveys of the invertebrates of the mud flats 
(infauna and epifauna) and few comprehensive surveys of the estuarine vegetation or wildlife. 

- 5 - 
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Brunswick H e a d s  Bypass - A n  Environmental  Impact  Statement 

3.1 BEACON Coastal  Wildlife Survey 

A coastal wildlife survey of Byron Shire was undertaken by the Byron Environmental and 
Conservation Organisation from March to November 1985 (BEACON 1986). This survey 
included several sites along the Brunswick River, the most relevant being site 44M located 
amongst mangroves near the junction of MarshaIls and Brunswick River (Fig 1). 

This 1 ha site was laid out in accordance with fig 1 (with the exception of pit traps). Elliott traps 
were wired to the stems of the mangrove trees so as to avoid swamping by the higher tides. 
Eight 20 m three-shelf tetoron mist nets were used to trap birds. On four consecutive mornings 
these nets were set at ground level to a height of about 2.5 m and operated from dawn for about 
5 hours. In addition, random searching for vertebrates was carried out continually while working 
within the study site. 

No amphibians, reptiles or mammals were recorded from this site. A total of 9 bird species were 
captured and banded and an additional 14 were observed. 

3.1.1 The implications o f  the BEACON survey to route selection 

The absence of amphibians, reptiles or mammals from the BEACON site provide strong 
evidence that it is unlikely that these species would occur in similar mangrove communities near 
the bypass routes. Furthermore, the BEACON results justified a decision not to trap in similar 
communities near the bypass routes. 

5Lt_itri1Aq01500 1&11-005_315.."13 AT t____-.JA.gin_5110.5 

A 0 0 0 E F  G A I  J 

1-1 21•".. 

3 . 

/ 

1 

e 

8 

g 
/ 

4 . •  • 

100e, 
Key 

vegetolion anolytin 

• .t 

• Elliott LAD 

• t o r  Imp 

Key 

. 
M mope site 

. 
mina, site 

- - 9 ,  tosesdori, 

Fig I: Beacon Site 44M and layout o f  traps 

S.tzte 

0 1 2 3 S Irn 

44 hi 

43 M 
42 M 

41 Fl 
40 PA 

3 .2  T h e  vegetation and flora o f  Brunswick Heads Nature Reserve 

This survey (Williams et. a/. 1979) highlights the State and regional importance of the Brunswick 
Nature Reserve and provides a good comparative floristic inventory for other surveys. 
This survey examined a small area of vegetation focusing on the mouth of the Brunswick River. 
It identified 6 rare and 7 uncommon trees as well as 6 rare climbers. The unusual species 
combination found within the Nature Reserve related to the underlying soil types. The Reserve's 
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Palaeozoic slates and phyllites contrast with the basalts characteristic of the nearby Big Scrub 
region. 

3.2.1 The implications o f  the Brunswick Nature Reserve survey to route selection 

The survey establishes the national, State and regional importance of the Nature Reserve. It is 
also the basis of a recommendation that any bypass route should avoid comprising such an 
important area. 

3.3 A flora and fauna assessment of the northern part of  the 
Tyagarah Nature Reserve 

This survey mapped the vegetation associations and provided inventories of vascular plants for 
the northern portion of Tyagarah Nature Reserve (Parker 1991). It relied on the BEACON study 
for information on wildlife. 

It discussed the regional and local importance of the 7 vegetation associations encountered. 
Small areas of grey and river mangroves were recorded from wetlands near Simpsons Creek. 
Only 2 mangrove species were recorded, although an additional 3 species have been recorded 
further south of the study area (pers. obs). These additional species are the orange mangrove 
Brugiera gymnorrhiza, the milky mangrove Excoecaria agallocha and the stilt mangrove 
Rhizophora stylosa. 

3.3.1 The implications o f  the Tyagarah survey to route selection 

This survey highlighted the extent of mangroves within Simpson Creek. The absence of milky 
mangroves and orange mangroves within the Tyagarah survey area is relevant. These species 
may be more common within the north and main arms of the Brunswick River. 

3.4 Birds in the Harrys Hill Area, North Head Brunswick River 
This inventory (Salter 1983) details 124 species of terrestrial and shore birds for the Harrys Hill 
and Brunswick River estuary. These observations would have taken some years to compile as 
many species are seasonal or occasional visitors. 

Salter lists 6 species that are described as vulnerable or rare in Schedule 12 under the NSW 
National Parks and Wildlife Act, 1974. These are: 
* Xenorhynchus asiaticus black-necked stork 

* Pandion haliaetus osprey 
* Haliastur indus brahminy kite 

* Gallinula olivacea bush hen 

* Haematopus longirostris pied oyster catcher 

* Haematopus fuliginosus sooty oyster catcher 

3.4.1 The implications o f  the Harrys Hill survey to route selection 

Salters records arise from extensive observations over many years. They reveal that many 
species of endangered, cryptic and common birds visit the site. 

Wildlife managers can extrapolate from this data the importance of habitat components to 
avifauna. As many of the requirements of such species are not well understood, the prudent 
manager would conserve every available habitat. 

-8- 
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Salters inventory demonstrates that endangered shorebirds may at times be found within any of 
proposed routes. It is important to: 

* Minimise habitat disturbance during construction phases; 

* Avoid any hydrological alteration of the River; and 

* Liaise with the NPWS in order to minimise construction effects if they occur during 
the breeding period of endangered shorebirds. 

3.5 Wildlife survey of the vertebrate fauna of the Brunswick Heads 
Nature Reserve, NSW 

This report (Cathcart 1991) was undertaken as part of undergraduate studies at the University of 
New England, Northern Rivers. Cathcart used Elliott traps (small mammals), pitfall traps (small 
mammals and reptiles), cage traps (mammals), mist nets (birds and bats), harp nets (bats) and 
spotlighting. 

The most interesting of Cathcart's records included the bush rat Rattus fuscipes, as a "common 
species and the sighting of a koala Phascolarctos cinereus. The bush rat was recorded by 
BEACON only in the northern part of the Shire where it was trapped in low numbers. 

Cathcart's harp nets recorded the Queensland blossom bat Syconycteris australis and the little 
bent wing bat Miniopterus australis. The Queensland blossom bat extends from Cape York to 
just south of the study site and the little bent wing bat has an Australian distribution from Cape 
York to central coastal NSW (Cronin 1991). 

3.5.1 The implications o f  this survey to route selection 

While some of Cathcart's records would require confirmation, his survey provided detailed lists of 
vertebrates found within the Brunswick Heads area. As with the Williams' survey, Cathcart's work 
verifies the importance of the Brunswick Heads Nature Reserve (to fauna) and supports the 
recommendation that any bypass route should avoid comprising this area. 

4.0 VEGETATION 

4.1 Survey methods 
Vegetation below the spring high tide mark was surveyed on January 22. All terrestrial and 
aquatic vegetation was recorded using transects spaced at approximately 10 m intervals. 

Wetland 62, Wetland 64 and river bank sites were accessed by means of a small motor boat. 
Some vegetation was recorded on the river bank and above spring high tide but below peak 
flood heights. These species included paperbarks, bloodwoods, redgums, ironbark wattles, 
cassias, umbrella trees and saw sedges (see Appendix 1). 

4.1.1 Mapping and classification 

Vegetation was mapped to a scale of 1:6000 (Map V). The coloured aerial photo (NSW Coastal 
Wetlands: 3512/157; April 3, 1986) was used as a base map to assist with association 
boundaries. 

Classification of vegetation was based on a scheme developed by Walker et. al. (1984). Walkers 
scheme complements the dominant or diagnostic species with an expression of the growth form, 
height and cover of the vegetation. For example, the first species is the most abundant or 
physically predominant species in the tallest stratum; if another upper stratum species is always 
present and conspicuous it is also selected. A third species may be selected from any stratum if 

- 9 - 
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it is a species of known environmental preference or an extremely abundant species. Thus 
classification is described as follows: 

Vegetation Name= tallest stratum dominant (eg. Casuarina glauca) + lower dominant stratum 
(eg. Sporobolus virginicus) + structural formation (mid-high sparse to mid-dense open forest) 

For further ease of understanding, the associations are listed under the popular names of 
Beadle (1952). 

4.2 Vegetation Associations 
Swamp sclerophyll forest 

Casuarina glauca, Sporobolus virginicus mid-high sparse to mid-dense open forest. 

Mangrove forest 

Avicennia marina var. australasica, Aegiceras corniculatum, mid high open woodland to 
woodland. 

Avicennia marina var. australasica, Aegiceras corniculatum, low open to closed forest. 

Excoecaria agallocha mid-high open to closed forest. 

Saltmarsh complex 

Juncus krausii closed sedgeland. 

Sporobolus virginicus closed sod grassland. 

4.2.1 Swamp sclerophyll forest 

This association is dominated by swamp oak, a salt tolerant species found along coastal NSW 
and Queensland and in swamps and soaks of the western slopes of NSW (Jacobs et. al. 1981; 
Broadbent et. al. 1986). Swamp oaks are an important component of the marine estuarine food 
web, and as such they are commonly protected under the Coastal Wetlands Policy. 

These associations are relatively small and found on more elevated sites than mangroves 
communities. Sites on Wetland 62 and 64 show little disturbance. Some litter and several exotic 
plants can be found on the outer margins of these areas. Saltwater cooch on the western bank 
of the Brunswick River is grazed by stock. 

Casuarina glauca, Sporobolus virginicus mid-high sparse to mid-dense open forest. 

Structure: 

Tallest stratum: 12 m touching to slight separation 

Swamp oak Casuarina glauca 

Mid stratum: 

Casuarina glauca with isolated tuckeroo Cupaniopsis anarcardioides. 

Ground cover: 

Sporobolus virginicus, Suaeda australis, Tetragonia tetragonioides, Fimbryistylis femiginea and woodland species such 
as Dianelia caerulea, Lantana camara, Smilax glyclphera, Ghania clarkel, Melaleuca quinquenervia and Callistemon 
salignus on nearby higher ground. 

- 10- 
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4.2.2 M a n g r o v e  forest 

Mangroves are well recognised for their important role in the marine food chain. They provide 
homes for marine organisms, stabilise the seabed and contribute large amounts of organic 
material t o  the marine environment. Mangroves grow best between mean sea level and spring 
high tides. The grey mangrove Avicennia marina var. australasica is usually found on the 
seaward side of  the river mangrove Aegiceras corniculatum. The orange mangrove Brugiera 
gymnorrhiza and the milky mangrove Excoecaria agallocha, have also been located within the 
study area. The orange mangrove occurs as isolated trees amongst the grey mangroves 
whereas the  milky mangrove is usually found landward of the river mangrove. 

A dense association of milky mangrove on the southern bank in the vicinity of the green route 
(Map V) is of  local interest. It is unusual in this area to  have a mangrove forest with this species 
as a dominant, especially with a such a well developed canopy. On the south bank in the vicinity 
of  the  green route some natural physical damage was observed on very old mangroves. 

Mangrove dominated wetland islands are increasing in area. This increase is due to sediment 
deposition and therefore the provision of appropriate habitat. It occurs largely on the long axis 
of  the islands. 

Av icenn ia  mar ina  var. australasica, Aegiceras comicu la tum,  mid high open woodland to woodland. 

Structure: Tallest stratum 10 m well separated to clearly separated 

Grey mangrove Avicennia marina var. australasica. 

Midstratum: 

Grey mangroves and river mangroves to 4 m; some milky mangroves landward. 

Ground cover: 

S p o r o b o l u s  v irginicus in elevated areas within Wetland 62. 

Av icenn ia  mar ina  var. australasica, Aegiceras corniculatum, low open to closed forest. 

Structure: Tallest stratum 6 m slight separation to touching or  overlapping 

Grey mangrove A v i c e n n i a  mar ina  var. australasica. 

Midstratum: 

Grey mangroves, river mangroves, several specimens of orange mangrove and cottonwood hibiscus. 

Ground cover: 

A small area of the salt marsh species Suaeda australis was located in the vicinity of the swamp oak association on the 

shoreline of Wetland 62 

Excoecar ia aga l locha mid-high open to closed forest. 

Structure: Tallest stratum 12 m slight separation to touching or overlapping 

Milky mangrove E x c o e c a r i a  agallocha. 

Midstratum: 

River mangroves. 

Ground cover: Mangrove fern A c r o s t i c h u m  s p e c i o s u m ,  swamp lily Crinum p e d u n c u l a t u m  and Fimbtyistyl is  ferruginea. 

Saw sedge, paperbarks, wh ip  vine and ferns on nearby higher ground. 
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4.2.3 Saltmarsh complex 

Saltmarsh plants are found on higher ground to the landward side of mangroves. These salt 
tolerant plants have adapted to occasional inundation by high tides. They are highly productive 
components of  the marine food web as well as important bird feeding grounds. Saltmarsh 
communities may be assigned to three main groups: the shrublands, the sedge and rush 
swamps and the grasslands (Adam 1981). 

Chenopod shrubland and sedge swamps were represented by a small area of 0.005 and 0.01 ha 
respectively. In contrast, swamp cooch along the fringe of Wetland 62 was well established and 
more extensive. Some cattle grazing was observed in the salt marsh areas near the green route. 

J u n c u s  k r a u s i i  closed sedgeiand. 

Structure: Tallest stratum 0.5 m touching to overlapping. 

Located on lower ground than the swamp oaks in the vicinity of the green route. Fimbryistylis lerruginea contingent with 

J. kraus i i  and grading into swamp oak association. 

S p o r o b o l u s  v i r g i n i c u s  closed sod grassland. 

Structure: Grass as compact tussocks in close contact at their base 

Some isolated grey mangroves in Wetland 62. 

4.3 Plants of conservation importance 
There is growing concern amongst scientists, land managers and the community that an ever 
increasing number of native plants are becoming rare or are being threatened with extinction. 
This concern has lead to a number of publications which are continuously revised. The most 
authoritative of these is the publication Rare or Threatened Australian Plants (Briggs et. al. 1988). 
The current edition has added 1549 species and deleted 426 species since it was first published 
in 1981. 

When placing conservation criteria on species some subjective judgements have been made by 
the authors. For example, a plant species is considered to be under threat once the plant 
numbers drop below 1000. 

No rare o r  threatened plants were recorded from the intertidal areas. This is not surprising as 
the most likely habitats for endangered species would be within the subtropical and littoral 
rainforests of the Brunswick Nature Reserve (see Williams et. al. (1979) s. 3.2). 

4.4 Associations of conservation importance 
Freshwater o r  saline wetlands, saltmarsh and mangrove flats are well recognised components of 
the marine food web. Within the Brunswick River some of these are of State importance and are 
mapped under the Coastal Wetlands Policy (SEPP no. 14: Map W). 

An  area consisting of mangroves and swamp oaks (Map V) was located contingent with the 
southern bank of  the River in the vicinity of the proposed green route (plate 1). This area should 
be investigated by  the Department of Planning for possible mapping under the Coastal Wetlands 
Policy. It contains a significant stand of old river and grey mangroves and a most noteworthy 
stand of milky mangroves further landward. These milky mangroves are unusual in both their 
size and concentration. Trees are 8-12 m in height and cover an area of approximately 1 ha. 
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Few monospecific stands such as this exist in NSW; they are more common in tropical climates 
especially New Guinea (Alex Floyd pers. comm.). 

• 
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9 

Map W: Coastal Wetlands (Mapped under SEPP No. 14) Scale 1:25 000 

4.5 Impact of  the proposed bypass routes on various plant 
communities: the preferred alternative 

4.5.1 Green route 
On the southern approach to the Brunswick River the proposed green bypass route passes 
through old growth grey and river mangroves. It also passes near an unusual stand of milky 
mangroves (see s 4.3). The moist forest ecotone between the mangrove community and 
adjacent woodland is uncommon within the Brunswick estuary. 
Slopes on the northern bank rise rapidly and therefore few wetland species are affected. This 
vegetation is discussed in White (pers. comm.). 
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Plate 1:Brunswick 
River, north bank- 
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4.5.2 Blue route 

Vegetation on the southern bank is comprised of woodland species including forest red gums, 
bloodwoods, ironbark wattles, lantana and ground covers (Appendix 1). The ground covers 
includes matrush, midgeonberry, bracken and herbs. 

On the northern bank the proposed bypass passes through Coastal Wetland no. 62. Vegetation 
includes swamp oaks and saltmarsh and mangroves further landward. Subtropical rainforest is 
encountered north of these mangroves on higher ground. 

4.5.3 Red route 

There is little vegetation of importance on the southern bank. 

On the northern bank the proposed bypass cuts through Coastal Wetland no. 62 (Plate 2). The 
area of mangroves that would be disturbed is smaller than that of the blue route and about 
equivalent to that of the black route (see Map V). 

4.5.4 Black route 

There is little vegetation of importance on the southern bank. 

On the northern bank the proposed bypass also bisects Coastal Wetland no. 62 (Plate 1). 

Mangroves regenerating around the northern banks of the Brunswick River and on islands within 
the River are of various age classes. Usually the younger mangroves are found on the margins 
with the older, larger mangroves found further landward. The mangroves on the northern banks 
near the existing bridge are about 25 years old. The mangroves previously colonising this site 
were destroyed around 1964-65 by a land slip associated with the construction of the Ocean 
Shores Estate (Frank Kirkham pers. comm.). 

This route provides the least impact on vegetation communities. 

5.0 VERTEBRATE FAUNA 
Records of vertebrates were collated from field observations on January 17, 22 and 28 and from 
the surveys of BEACON (1986) and Cathcart (1991). No trapping within the mangroves or 
swamp oak wetlands was completed due to the poor results of the extensive trapping 
undertaken in nearby sites by BEACON. 

5.1 Mammals 
BEACON failed to record any mammals despite three nights of trapping in mangrove wetlands 
near the junction of the Brunswick River and MarshaIls Creek ( Fig 1). 

Mammals likely to visit these sites include the water rat Hydromys chrysogaster and the swamp 
rat Rattus lutreolus. The water rat is the largest Australian placental rodent. It is found close to 
waterways including beaches and urban rivers. It will eat fish, crustaceans, molluscs, frogs, 
waterbirds, bats and aquatic insects (Cronin 1991). The swamp rat is well distributed through 
Byron Shire (BEACON 1966) favouring coastal swamps, heathland, sclerophyll forests, 
rainforests and sedgelands. 

5.2 Birds 
All birds roosting or flying in the vicinity of the proposed bypass routes were recorded. The 
location of the record and where relevant the number of birds were also noted (Appendix 2). 
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A total of 43 species were recorded between the green route and the groynes seaward of the 
existing bridge. Additional species were observed but not recorded due to their terrestrial 
habitat which is the subject of an other report (White pers. comm.). 

Some birds such as the mangrove gerygone and striated heron are obligatory mangrove 
species; others including herons, egrets, cormorants and whimbrels utilise the estuary for most 
or part of their needs. Many are forest or open country species observed flying or heard calling 
near the subject sites. 

Birds use different parts of the estuary at different times of the day or tide. For example, 
whimbrels were observed on the mud flats near oyster lease 78.61 on the low tides and on 
higher tides used roosts within Wetland 64. 

Birds also utilise the estuary or adjacent rainforest and woodlands seasonally. Blakers et. a/. as 
reported in BEACON (1986) points out: 

* Southern breeding species migrate to northern NSW and Old in autumn and winter; 

* Locally breeding species migrate to northern Old and New Guinea in autumn and 
winter; 

* Inland breeding birds migrate to the coast in autumn and winter; and 

* Northern hemisphere breeding birds migrate to Australia during the southern 
hemisphere's spring and summer. 

Examples of these species are provided in BEACON (1986). They include locally breeding 
species such as dollarbirds and cicadabirds which migrate northwards during winter. Northern 
hemisphere breeding species that migrate to Australia during the southern hemisphere winter 
include whimbrels and grey-tailed tattlers. 

During this survey the pied oyster catcher was the only species recorded that is listed as 
vulnerable or rare in Schedule 12, National Parks and Wildlife Act, 1974. Two pairs of oyster 
catchers were recorded roosting on the rocky groynes seaward of the Pacific Highway bridge. 

5.2.1 International agreements 

The Australian government is a signatory to 3 international agreements that protect shorebirds 
and shorebird habitats. These are the: 

* Convention on Wetlands of International Importance (Ramsar Agreement); 

* Japan/Australia Migratory Birds Agreement (JAMBA); and 

* China/Australia Migratory Birds Agreement. 

The Brunswick wetlands are too small to fulfil the Criteria of International Significance outlined in 
annex 2 of the 5th International Conference on the Conservation of Wetlands and Waterfowl, 
Heiligenhafen, 1974. Nevertheless, they support numerous species of shorebirds that are 
included within the international treaties. 

5.3 Reptiles and amphibians 
The BEACON surveys recorded few reptiles or amphibian species using standardised methods - 
in Byron Shire. No reptiles were recorded by BEACON in site 44m (amongst the mangroves) or 
were observed in the mangroves or wetlands during this assessment. 

6.0 INVERTEBRATE FAUNA 
In estuaries, the invertebrate community found in the unconsolidated sediments is an ideal 
subject for baseline studies. Such studies are important for describing ecosystems, assessing 
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variability in space and time and relating biological and physiochemical variables to human 
impact (Jones e t  al. 1986). 

The reasons why  invertebrates are ideal for monitoring estuarine vitality are (after Boesch et. al. 
1976): 

A large variety of species may be found within estuaries; 

Species utilise a variety of feeding adaptations; 

Species lack mobility and are therefore unable to  evade impacts; and 

Some species are long lived and persistent. 

Estuarine sediments can also concentrate nutrients and toxins by adsorbtion (Odum 1970). 

This assessment surveyed the invertebrates of the intertidal zones amongst the mangrove 
pneutamatophores and the subtidal sediments of the estuary. Results of  such sampling 
provide: 

A one-off assessment of the invertebrate infauna; 

An  evaluation of  the potential impact on invertebrates during construction; and 

A measurement of the relative variability of invertebrates within the intertidal and 
subtidal sediments found within the subject routes. 

6.1 Survey methods 
Bottom sediments were sampled with a 1 mm sieve and a 0.025 m3 benthic grab on January 17. 
Sampling was undertaken at midtide to allow easy access to sites. Sieve samples involved 
collecting and washing 5 replicates of approximately 0.007 m3 of sediment from all four 
proposed bypass routes. Samples for the blue route were taken on the southern side of 
Wetland 64, slightly westward of the proposed bypass route. This provided a better 
representation of the invertebrate fauna of this Coastal Wetland than would a sample taken from 
other sites (Map L). 

Five replicate grab samples were taken for all routes except red, seaward of the sieve sample 
sites (Map L). Due to  their close proximity and similar bottom sediments only one set of grab 
samples were taken for the black and red routes. Samples were collected in 1.5 m of water and 
all specimens retained on a 1 mm grid were preserved in 70% isopropanol for later identification. 
Specimens of polychaetes, crustaceans and molluscs were identified under a stereomicroscope 
with selected "type" specimens forwarded to the Queensland Museum for specialist verification. 

Observations of epifauna were restricted to random searches around sieve sites. 

6.2 Results 
A total of  16 species in 15 families of macrobenthic infauna were collected from the sieve and 
grab samples (Appendix 3). Crabs, gastropod and bivalve molluscs represented 31,19 and 
19% of the species and 60, 7 and 26 % of individuals respectively. The five species Nemphtys 
australis, Hymenosoma hodgkini, Micttyis platycheles, Heloecius cordiformes and Glanconome 
cf. cerea accounted for 93% of all individuals (Appendix 3). This is not considered unusual as it 
is consistent with benthic surveys in other estuaries (Jones 1987). 

Only four species of  macrobenthic infauna provided reasonable data on distribution. These were 
polychaete worms N. australis; crabs H. hodgkini and H. cordiformis; and the bivalve mollusc 
Glanconome cf. cerea. The numbers of species collected have been plotted against the 
respective route (Fig 2). 
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6.2.1 Dis tr ibut ion  patterns o f  macrobenthic infauna 

The infauna sampled have distinct patterns of distribution that are related to bottom sediments, 
water depth, the presence of mangroves or rotting logs, to estuarine sandy beaches and to 
physiochemical factors (Jones at. al. 1986). 

For example, Wetland 64 is an important location for the bivalve mollusc Glancome cf. coma. 
This is most likely due to the stability and type of sediments found in this location. Semaphore 
H. cordiformis, and fiddler crabs Uca. sp. are abundant on mudflats at lower tides. The soldier 
crabs Mictryis platycheles can be found on the more sandy sediments towards the estuary 
mouth. 

It is worth noting that as well as variations in fauna along the length of the estuary, considerable 
seasonal and annual patterns have been recorded (Jones 1987 and Jones et. al. 1986). 

Most of the species in the Brunswick River Estuary are widespread in the estuaries of south- 
eastern Australia (see Jones 1987 and Jones et. al. 1986 and references quoted within) and are 
reasonably common within the estuaries of south-eastern Queensland (Jones pers. comm). 

Polychaetes (benthic grab) 
N e m p h t y s  aus t ra l  is 
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Green route Blue route Red/Black route 

Estuarine crabs (sieve) 
H y m e n o s o m a  hodgkini 
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Estuarine crabs (sieve) 
Heloec ius  cordiformis 

20 
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Bivalve molluscs (sieve) 
Glanconome c f .  c e r e a  
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Fig  2: Dominan t  invertebrates 
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6.3 Impact o f  the proposed bypass routes on animal communities: 
the preferred alternative 

This survey and other research establish that the Brunswick River estuary is of importance to: 

Rare and endangered shorebirds; and 

Shorebirds subject to international treaties. 

These species utilise a variety of habitats that range from estuarine flats at low tides to mangrove 
roosts at higher tides. Feeding on a variety of invertebrates and small vertebrates they are 
somewhat dependent on productive intertidal and subtidal areas both upstream and seawards 
of the recorded sitings. 

In relation to fauna and in accordance with the criteria detailed in S 2.1 the preferred highway 
bypass route should: 

Not impact on rare or threatened species; 

Where possible, be confined to disturbed areas; 
Minimise the "edge effect. 

Again the black route best satisfies these criteria; the red route being the next most reasonable 
alternative. Although the black route passes through Coastal Wetlands (described in S 4.5.4), 
these wetlands are some of the youngest within the Brunswick River. It is recommended that no 
fill be introduced into these wetlands thus allowing for re-establishment after any disturbance. 

The recommendation not to adopt the green or blue routes is based on the quality of habitat 
encountered (Plate 3). The green route contains old stands of mangroves and moist forests of 
great value to wildlife. The impact of "opening up' these sites or increasing the edge to area 
ratio is known as the edge effect. Wildlife managers should always aim to minimise the edge to 
area ratio of small natural areas. 
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7.0 COMMERCIAL OYSTER GROWING 
The Brunswick River is o f  great importance to oyster farmers from the northern rivers district. 
The value of  the  area can be quantified in a variety of  ways. These include revenue generated 
from farming and the potential of the estuary as a 'warehouse' of spat should disease o r  other 
impacts affect oysters from other estuaries. 

The economic importance is in the order of several million dollars per year (S. Brinsley pers. 
comm.). This revenue is generated from the sale of spat, or young oysters Saccostrea cucullata. 
Oysters are either sold t o  grow-out farms or used by the Brunswick farmers in grow-out farms in 
other estuaries. 

The Brunswick River is favoured by farmers due to: 

* Good flushing; On average the tide will rise and fall approximately 2 m. This 
contrasts with around 1.5 m in the Tweed River or less than 1 m in the Tweed 
backwaters; 

* Sites are generally protected from flood flows and therefore physical damage from 
logs and debris is minimised; 

* In contrast t o  most other estuaries there have been no recorded oyster kills. Such 
kills in south coast rivers have been attributed to  winter mortality while in north coast 
estuaries the disease known as QX has been prevalent; 

* Three crops of spat are obtained each year. In comparison, spat growing regions 
at Port Stevens have 2 crops although in some years there is only one crop; and 

* The estuary is free from the Pacific oyster Crassostrea gigas. This species was 
introduced into Tasmanian waters during the 1940's and has since spread along 
the Victorian and NSW coastline. The Pacific oyster does not compare in edible 
quality with the rock oyster. 

7.1 Affected growers 
The black and red routes may affect leases no. 81.139 and 78.61 (Map V). These leases are 
owned by L. and B. Perandis and Mr F. Kirkham respectively. 

7.1.1 Consultation 

On site discussions were held between this consultant and the Tweed Fisheries Inspector, Mr 
Steve Brinsley (6 January) and the above growers (28 January). These discussions drew 
attention to  the value of  the estuary and the following recommendations were proposed: 

* If bridge construction works results in a decrease in the area of the subject leases 
then growers should be offered the short term option of an equal area in the vicinity 
o f  Wetland 65. Similarly, if the new highway bypass causes a reduction in area of 
the subject leases then growers should be provided with an equal area in the 
vicinity of  Wetland 65; 

* Contractors constructing the proposed bridge will consult with the relevant oyster 
farmers. Consultations will include the best time of the year to  drive piles and the 
most suitable tides for any sediment discharge; 

* Any fill necessary for bridge approaches will conform with the existing bank 
contours. If necessary, approaches should be constructed with extra piers so as to 
minimise any variation of River flows; and 

* Suitable access to the River for the purposes of oyster farming will be  retained. 
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7.2 Impact of  the proposed bypass routes on commercial oyster 
growers: the preferred alternative 

The black and red routes will only effect commercial oyster farmers. The black route may effect 
the lease 78.61, while the red route will effect lease 78.61 and 81.139. These proposed bypass 
routes are acceptable to the growers concerned providing consideration is given to their 
requirements detailed in 7.1.1. 

7.2 Fishing 
With the exception of oyster farmers the Brunswick River estuary is closed to professional 
fishers. Recreational fishers enjoy fishing from the rocky groynes and from boats anchored 
within the River. In addition, bait gatherers pump for the ghost nipper Callianassa australiensis 
from sandy spits (pers obs.). 

With the possible exception of bait gathering from the sandy spit east of Wetland 64, recreational 
fishing activities will be largely unaffected by any of the proposed highway bypass routes. 

7.3 Boating, swimming and picnicking 
Other popular activities include boating, swimming and picnicking. Boating is popular on the 
higher tides especially towards the River mouth. Swimming is enjoyed adjacent to the caravan 
park and picnicking is enjoyed on boats and along the river banks. 

These recreational activities will be somewhat affected by the bypass. The most accessible 
swimming sites lie close to the black and red routes while the most popular boat picnicking 
areas appear to in the vicinity of the blue and green routes. Swimmers, boaters and picnickers 
have accepted the present highway and it is reasonable to assume that they will continue to do 
so if the black route is chosen. 

8.0 CONCLUSION 
This report examined four potential highway bypass routes around the village of Brunswick 
Heads. It concluded that the black route provided the least impact to aquatic flora and fauna 
and recommended that either this or the red route be adopted. Development of either the 
green or blue routes will have the greatest impact on the environment. The green route passes 
through important stands of old growth mangroves. While the blue route passes close to the 
Wetland island (No. 64), through mangrove Wetlands (No. 62) and saltmarsh areas on the 
northern bank of the Brunswick River. 
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Appendix 1: Vegetation 

Scientific name 
FERNS 

A D  IANTACEAE 

Acros t i chum speciosum 

LINDSAEACEAE 

Pteridium esculentum 

Common name 

mangrove fern 

bracken 

POLYPODIACEAE 

Platycerium superbum stag-horn fern 

Pyrrosiaconfluens horse-shoe felt fern 

GYMNOSPERMS 

CUPRESSACEAE 

Callitris columellaris sand cyprus 

A N G I O S P E R M S  (Flowering plants) 

Monocotyledons 

AMARYLLIDACEAE 

Crinum pedunculaturn swamp lily 

COMMELINACEAE 

Cornmelina cyanea 

CRASSULACEAE 

# Kalanchoe  ruin:flora 

wandering jew 

CYPERACEAE 

Fimbristylis ferruginea a sedge 

G h a n i a  clarkei sawsedge 

FLAGELLARIACEAE 

Flagellaria indica whip vine 

J U N  CACEAE 

Juncus  k7ausii a rush 

LILIACEAE 

Dianella caerulea 

POACEAE 

Sporobolus  virginicus 

SMILACACEAE 

S m i l a x  australis 

XANTHORRHOEACEAE 

L o m a n d r a  longifolia 

P a r o o  lily 

sal twater cooch 

austral sarsparilla 

matrush 

Abund 

VC 
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Appendix 1: Vegetation 

Scientific name 
Dicotyledons 

ARALIACEAE 

Schefflera actinophylla 

CAESALPINIACEAE 

Cassia cohaeoides 

CASUARINACEAE 

Casuarina glauca 

CHENOPODIACEAE 

Suaeda  australis 

CONVOLVULACEAE 

* l p o m e a  cairica 

DILLENIACEAE 

Hibbertia scandens 

EUPHORBIACEAE 

Ercocaria agallocha 

MALVACEAE 

Hibiscus tiliaceus 

MIMOSACEAE 

A c a c i a  aulacocarpa 

MYOPORACEAE 

M y o p o r u m  acuminatum 

MYRSINACEAE 

Aegiceras corniculatum 

Common name 

umbrel la  tree 

win te r  senna 

swamp oak 

seablite 

coast  morning glory 

guinea flower 

milky mangrove 

cot tonwood hibiscus 

brush i ronbark wattle 

mangrove boobialla 

r iver mangrove 

MYRTACEAE 

Callistenzon salignus pink-tipped bottlebrush 

Eucalyptus interrnedia pink bloodwood 

Eucalyptus tereticomis forest r e d  gum 
Melaleuca quinquenervia broad-leaved paperback 

RHIZOPHORACEAE 

Bruguiera gymnorrhiza orange  mangrove 

SAPINDACEAE 

Cupaniopsis  anarcardioides tuckeroo 

Abund 

VC 

VERBENACEAE 

Avicenn ia  mar ina  grey mangrove vc 
* L a n t a n a  camara  lantana 
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Appendix 1: Vegetation 

Scientific name 

* in to roduced  o r  naturalised 

Common name Abund 

U =  u n c o m m o n  within a n  association 

0 = occasional  o r  res t r ic ted t o  a vegetation assnc•iation 

C =  c o m m o n  o r  found  in  several  associations; 

V C =  very  c o m m o n  in  several  associations 

P a g e  3 



Appendix 2: Birds 

Scientific n a m e  C o m m o n  n a m e  record site 
Pelicernus conspicillatus Austral ian pelican PP: common  in river B;R 

A n h i n g a  melanogaster d a r t e r  PP: occ. downstream G;BI 
Phalacrocorax melanoleucos  little pied cormorant  PP: occ. downstream o n  rocky groynes 
Phalacrocorar fuscescens pied cormorant  PP: in flocks all 
Phalacrocorar sulcirostris little black cormorant  PP: occ. downstream o n  rocky groynes 
A r d e a  novaehollandiae white-faced heron PP: occ. along river flats R;B;G 

Egreua alba grea t  egret  PP: roosting in Wetland no. 62 

Egretta gane t ta  little egret  PP: 1 sighted o n  southern  b a n k  B 

Butorides striatus s t r ia ted heron PP: 1 sighted o n  southern  b a n k  B 

Thresldomis aethiopica sacred  ibis PP: small flocks amongst  mangroves B;G 

ThresIdomis spinicollis straw-necked ibis PP: flocks over  site G 

Platalea regia royal spoonbill PP: nea r  oyster  lease 78.61 B 

A n a s  superciliosa Pacific black duck Beacon site 44M B 

Haliaeetus leucogaster white-bellied sea-eagle PP: calling f rom Na tu re  Reserve  n e a r  Wet l and  62 

H a e m a t o p u s  ostralegus pied oystercatcher PP: 2 pr. downstream o n  rocky groynes 
Vanellus miles  masked  lapwing PP: several observed over  wet land 6 4  B 

N u m e n i u s  phaeopus  whimbrel  PP: small flocks o n  mudflats  BI;R 

Tringa breviceps grey-tailed tat t ler  PP: small flocks o n  mudflats  BI;R 

L a r u s  novaehollandiae silver gull PP: common  along sand flats a n d  in w a t e r  all 

Sterna bergii cres ted  te rn  PP: small flocks resting o n  sand  flats R 

Geopelia cuneata bar-shouldered dove PP: call recorded wetland 6 4  B 

Ocyphaps  lophotes cres ted  pigeon PP: Ferry Caravan Park  BI; R 

Cacatua  galerita suphur-crested cockatoo PP: flocks o n  southern b a n k  B 

Trichoglossus chlorolepidotus scaley-breasted lorikeet PP: flocks feeding o n  bloodwoods B 

Ceyx azurea sacred  kingfisher PP: in vicinity o f  oyster  lease 78.61 BI;R 

Dacelo  novaeguineae laughing kookaburra  Beacon site 44M 

E w y s t o m u s  orientalis dollarbird PP: c o m m o n  along banks & in mangroves B;G 

H i r u n d o  neoxena welcome swallow PP: nesting unde r  existing bridge BI 

Coracina tenuirostris cicadabird PP: calling from Na tu re  Reserve  a n d  Wet lands  6 2  &64 

La/age leucomela varied triller PP: calling from Wetland 64 

Myiagra cyanoleuca leaden flycatcher Beacon site 44M 

Rhipidura fuliginosa grey fantail Beacon site 44M 

Rhipidura leucopluys willy wagtail PP: nea r  bridge BI 

Malurus  cyaneus s u p e r b  fairy-wren PP: Wet land 62 

Malurus  melanocephalus  red-backed fairy wren Beacon site 44M 

Gerygone laevigaster mangrove  gerygone PP: common  a m o n g  mangroves R;B;G 

Anthochaera  cluysoptera little wattlebird PP: c o m m o n  along southern  r iver b a n k  B 

Meliphaga lewinii Lewin's honeyeater  PP: occ. along southern  r iver b a n k  B 

Lichmera  indistincta brown honeyeater  Beacon site 44M 

E m b l e m a  temporalis red-browed firetail Beacon site 44M 

Oriolus sagittatus olive-backed oriole PP: N a t u r e  Reserve o n  no r the rn  r iver bank 

Corvus orru torres ian crow PP: nea r  caravan pa rk  BI;R 

Sites: B =  Blaclq R = R e d ;  B1=Blue; G=Green 



Appendix 3: Invertebrates 

Sieve S s a m p l e s  (no/sample) G r a b  5 s a m p l e s  (no/sample) 

k ien t i f t c  name C o m m o n  name Green Blue Red Black Green Blue Red 

: l a s s  Annelida 

kMPHINOMIDAE 

4 m p h i n o s o m e  complanta bris t le  worm 1 

Class Polychaeta 

NEPHTYIDAE 

Vemphtys  australiensis polychaete  worm 1 1; 2;4;4;6;1 2;1;1 1 

Class  Crustacea 

O r d e r  Amphipoda 

COROPHIIDAE 

Corophium c f  volutator amphipod 1 

O r d e r  Decapoda 

PENAE1DAE 

Penaeus sp. prawn 1 1 1;1 

O r d e r  Brachyura 

GRAPSIDAE 

Paragrapsus laevis 1 

HYMENOSOMATIDAE 

Flymenosorna hodgldni 11;6 1;7;4 3;2;4;4 

MIC1RYDAE 

Wicayis plalycheles so ld ie r  crab 6;22;2;9 3; 

OCYPODIDAE 

l ieloecius cordiformis s e m a p h o r e  crab 5;7;9;6;7 3;4;8;1;2 1;1 5;9;5;10 

Uca polita f idler  crab 1 

P h y l l a m  Mollusca 

C l a s s  Gastropoda 

LITTORINIDAE 

Bembic ium sp. 3 2 

ASSARIIDAE 

assarius burchardi 8 1;1 1;1;1 1 

ERITIDAE 

eritina sp. 

l a s s  Nudibranchia 

1 1 

NCHIDIIDAE 

nch is  cf. chameleon 

l a s s  Bivalvia 

1 1 

LYCYMERIDAE 

l a n c o n o m e  c f  cerea 18;17;10; 1 1;1 

Black 



Appendix 3: Invertebrates 

Sieve 5 s a m p l e s  (no/sample)  G r a b  5 s a m p l e s  (no/sample) 

S c i a m f i c  n a m e  C o m m o n  n a m e  G r e e n  Blue R e d  Black G r e e n  Blue  R e d  Black 

C l a s s  Bivalvia 

M A C  I R  IDAE 

Notospisula trigonella 2;1 2;2 1 

1TELLINIDAE 

Tellina deltoidalis 2;2;1 
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BRUNSWICK HEADS BYPASS 
Economic Analysis o f  Possible Routes 

T h e  following notes outline the results of  an analysis of  traffic, accidents and economic 
justification o f  the  four bypass alternatives for the Pacific Highway a t  Brunswick Heads. The 
analysis builds o n  that  already undertaken for a shorter length of one  of  the original alternatives, 
and uses the  results o f  traffic surveys previously conducted. 

1. 1 RAFFIC ANALYSIS 

(a) Existing Data 

The  three R T A  traffic counting stations on SH10 in the vicinity of  Brunswick Heads display the 
following historical traffic volume data: 

STATION LOCATION 

04.070 S O F  M R 5 2 4  S T H N  LEG. 

1967 1970 1974 1978 1982 1986 1990 

M U L L U M B I M B Y  RD 3000 3640 5320 5540 7510 9317 10372 

•04.270 B R U N S W I C K  HDS-1 .6  KM 

S O F  PO 3200 4010 5120 6880 8818 10763 12944 
04.073 B I L L I N U D G E L - N  O F  MR524 

N O R T H E R N  LEG 2790 3690 4340 5310 7430 8526 10005 

These figures a re  shown graphically in Figure 1. O f  particular note is the general linearity of the 
traffic growth, which is consistent with observations at other  locations around the State. Note 
also that the figures relate to axle-pairs per day, not vehicles pe r  day. In this situation, 1,000 
A A D T  is equivalent to approximately 900 vehicles per day. 

(b) Projections 

After  analysis o f  the above data and comparison with forecasts produced using a population- 
based traffic model  (as used in the North Coast Road Strategy Study), a figure of  3.9% traffic 
growth was assumed. F o r  the purpose of  sensitivity testing, a lower rate of  3.0% p.a. and a 
higher ra te  o f  5.0% p.a. were  also evaluated in the economic evaluation, in conjunction with high 
and  low diversion rates to the bypass route. 



Fig 1 BRUNSWICK HEADS BYPASS 
SHVO Traffic Growth Trends 
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T h e  3.9% p.a. linear growth rate yielded the following estimates of  future corridor traffic 
volumes: 

Year Traffic (vpd) 

1995 13,890 
2000 16,160 
2005 18,430 
2010 20,700 
2015 22,970 
2020 25,240 

(c) Traffic Origin and Destination 

A traffic origin and destination survey was carried out on 18 July 1991, involving a 20% sample 
recorded for the four hours 9.00am - 11.00am and 3.00pm - 5.00pm. The  purpose of the survey 
was to analyse average trip duration, to ascertain the potential demand for a through vehicle 
bypass based on  the number  of  vehicles stopping in Brunswick Heads. 

T h e  survey indicated that 49% of  current traffic would be  attracted to the (shorter) Red  Line 
bypass proposal then under  investigation. The present bypass options are  all longer, and rejoin 
the existing route  north of  the Rajah Road access to Ocean Shores (and north of  the traffic 
counting location used in the survey). As a result, it is not possible to determine the degree to 
which Ocean Shores residents would be attracted to the bypass, or  more inclined to stay on the 
existing route; some may merely switch to the more northerly Orana R o a d  access, thereby 
allowing use o f  the bypass. 

In the absence o f  this data, it was decided to continue with the 49% bypassable traffic as 
previously calculated; the sensitivity testing covers the scenarios of  1,000 vpd more  and 1,000 vpd 
less vehicles on  the  bypass. These would be likely to encompass any variation attributable to the 
effect o f  the residents of  Ocean Shores (1986 population: 1,826 persons). 

(d) Annual Traffic Distribution 

T h e  most  recent  annual  hourly volume data was for the year 1988 a t  permanent  station 04.270, 
as shown in Figure 2. This indicates the usual bi-modal distribution, but  with a long tail 
indication a few hours in the year with very high traffic volumes, typical of  areas with high holiday 
and  seasonal usage. T h e  peak hour was 1684 vehicles per  hour, o r  13.8% o f  AADT. The  30th 
highest hour  was 1432 vehicles per  hour, or 11.7% of  AADT. The re  are  155 hours in the year 
with volumes greater  than 10% of  AADT. 

T h e  most  recent  annual  daily traffic data at this site (1990) indicates that the peak day (Friday 
January 5th) accounted for 20,080 vehicles, or  55% above the A A D T  of  12,950. The first four 
weeks o f  the  year  together accounted for 24% above the average monthly figure. Christmas 
Day, with only 9,920 vehicles (77% of  AADT) detected, was the quietest day o f  the year. 



Fig 2 Annual Traffic Distribution 
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(e) Weekly Traffic Distribution 

A classification survey undertaken in March 1990 indicated that heavy vehicles represented 
14.4% o f  the  traffic detected. The  survey further indicated a substantial reduction in heavy 
vehicle numbers  during Friday and Saturday nights, and an increase in traffic overall on Friday, 
Saturday and  Sunday, a reflection o f  the strong recreational demand. 

(f) Travel Speeds 

Travel times surveyed o n  Friday 11 October 1991 indicated that the average trip duration of the 
length o f  highway to b e  superseded by the original 3.56 km Red Line was 3 minutes and 33 
seconds, an  average o f  71 km/h. This contrasted with an assumed travel time on the bypass of  2 
minutes and  8 seconds (at  100 km/h), a saving of 1 minute 21 seconds. 

These  figures have been used as the basis for the extension of the analysis to cover the four 
Options now under  investigation. Due  to the lengthening of  the routes and the steeper grades to 
b e  eliminated north o f  Brunswick Heads, the average travel time saving for light vehicles has 
been  increased to around 2 minutes 30 seconds. 

2. ACCIDENT ANALYSIS 

All accident records for the period 1983-1990 inclusive on Section 87 of  the Pacific Highway 
were extracted from the ROADACCS database. While this data set yielded 239 accidents over 
the period, the  accidents occurring over the length of Highway to be  superseded by the bypass 
options had to be  manually extracted by reference to the exact accident location data. This 
analysis yielded the following results: 

1983 1984 1985 1986 1987 1988 1989 1990 TOTAL 

T o t a l  Accidents 8 19 21 9 18 17 11 13 116 
T o t a l  A c c i d e n t  R a t e  (/mvkm) 0.39 0.89 0.94 0.39 0.74 0.67 0.42 0.48 0.61 
S e r i o u s  C a s u a l t y  Accidents* 3 6 3 2 4 4 3 2 27 
S e r i o u s  C a s u a l t y  A c c i d e n t  Rate 0.15 0.28 0.13 0.09 0.16 0.16 0.11 0.07 0.14 

(/mvkm) 
N u m b e r  Killed 1 o 1 o 2 o 1 o 5 
N u m b e r  Injured 7 13 16 5 16 9 8 13 87 

* A S e r i o u s  C a s u a l t y  A c c i d e n t  i s  o n e  i n v o l v i n g  a f a t a l i t y  a n d / o r  a n  injury 

w h i c h  r e q u i r e s  h o s p i t a l  admission. 

T h e  results a r e  shown graphically in Figure 3. 



Fig 3 BRUNSWICK HEADS BYPASS 
Accident Analysis 
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3. E C O N O M I C  ANALYSIS 

T h e  R E V S  (Rural  EValuation System) program was used to evaluate the four proposals. The 
assumed opening da te  for all options was 1993. All unit values for items such as fuel time and 
accident costs a r e  as outlined in the March 1991 Authority Circular C91/3: "Parameters for Use 
in Economic Evaluation", and include: 

Petrol Cost (resource price) 
Average Accident Cost 
Value o f  Private Time 
Value o f  Commercial Time 
C a r  occupancy 
Discount Rate 
Analysis period 

= 32.6 cents/litre 
= $38,000 per  accident 
= $7.12 per  hour 
= $13.23 - $26.89 (depends on vehicle type) 

= 2 people per vehicle 
-- 7.00% per annum 
= 30 years (from 1993) 

R E V S  works by comparing the difference between costs (vehicle operating costs, travel time, 
accident costs and road maintenance and resealing costs) in the existing situation (termed the 
"Base Case") and those in the situation which would occur if the given project were undertaken 
( termed the "Improved Case"). It analyses these costs on a year-by-year basis over the analysis 
period, and  takes into account the effects of both pavement deterioration and increasing traffic 
volumes on  the road user cost profile. All costs are then appropriately discounted and summed 
to allow comparison with the discounted construction and pre-construction costs, to produce the 
various economic indicators used for ranking purposes. 

T h e  speed limit o n  the existing road through Brunswick Heads was adjusted in the program to 
more  accurately reflect the prevailing traffic conditions and travel times. In addition, items 
HIST(1), HIST(2), HIST(3) and HIST(4) in parameter file A W I D E  were calibrated to reflect 
the annual hourly traffic distribution data derived from the permanent  counter south of 
Brunswick Heads.  This data is used by the program to model vehicle speed (and hence the 
resultant operating costs) during periods of differing traffic volume levels. T h e  data  used was: 

Variable 
N a m e  Description 

HIST(1)  No. o f  hours  pa with flow between 0 and 4% o f  AADT 
HIST(2)  No. o f  hours  pa with flow between 4 %  and 8 %  o f  AADT 
HIST(3)  No. o f  hours  pa with flow between 8 %  and 12% o f  AADT 
HIST(4)  No. o f  hours  pa with flow between 12% and 16% o f  AADT 

Old Revised 
Value Value 

4400 4923 
3980 2950 

380 866 
0 21 

8760 8760 

This revised distribution is a more accurate reflection of  the strong holiday traffic flows 
which exist within the  region, and will provide a better indication o f  road user benefits 
during these periods. R o a d  roughness data was extracted from survey results collected in 
February 1991, and  geometric data for the existing road was derived from R G D A S  (Road 
Geometry Da ta  Acquisition System) data. The  RGDAS plots of  gradient, advisory speed 
and horizontal radius a re  included as an Appendix for information. 



T h e  results o f  the economic analysis and sensitivity testing are listed in Table 1 following, 
and shown graphically in Figures 4 and 5. 

TABLE 1: Resul ts  o f  Economic Analysis 

Red Blue Green Red/Black 
Construction Cost  ($m) 32.0 33.4 31.5 32.6 
P.V. o f  Construct ion Cost  ($m) 30.0 31.3 29.5 30.5 

Length (km) 5.68 5.55 5.70 5.70 

Benefits 

• litres o f  fuel/year (m) 5.48 5.57 5.51 5.45 
• accidents/year 7 7 7 7 
• hours  o f  vehicle travel/year (m) 1.26 1.27 1.26 1.26 

P.V. o f  Benefits @ 7 %  ($m) 219.0 221.2 218.6 218.6 

Economic Analysis 
(all over 30 years @ 7 %  discount rate) 

Net  Present  Value (Sm) 189.1 190.0 189.2 188.1 
Benefit Cost  Ratio 7.3 7.1 7.4 7.2 
First Y e a r  R a t e  o f  Return 14.9% 14.7% 15.1% 14.5% 
Internal R a t e  o f  Return 13.9% 13.9% 13.9% 13.8% 
Payback Period (years) 5 5 5 5 

Sensitivities 

B C R  @ 4 %  discount rate 12.3 11.9 12.5 12.0 
B C R  @ 10% discount rate 4.7 4.5 4.7 4.6 

If costs increase 20%: 
N P V  ($m) 183.1 183.7 183.2 182.0 
BCR 6.1 5.9 6.2 6.0 

If costs decrease 10%: 
N P V  ($m) 192.1 193.1 192.1 191.1 
BCR 8.1 7.9 8.2 8.0 

If diversion to  Bypass 
is 1,000 vpd lower: 

N P V  ($m) 184.7 185.2 184.7 183.7 
BCR 7.2 6.9 7.3 7.0 

If diversion to  Bypass 
is 1,000 vpd  higher: 

N P V  ($m) 192.9 194.1 193.0 191.8 
BCR 7.4 7.2 7.5 7.3 

If traffic growth is lower 
(3.0% p.a. linear): 

N P V  ($m) 133.0 133.7 133.0 132.0 
BCR 5.4 5.3 5.5 5.3 



If traffic growth is higher 
(5.0% p.a. linear): 

N P V  ($m) 237.3 238.6 236.7 236.2 
BCR 8.9 8.6 9.0 8.7 

"Worst" Case (ie low traffic growth 
+ high cost + low diversion): 
N P V  ($m) 123.0 123.1 123.2 122.0 
BCR 4.4 4.3 4.5 4.3 

"Best" Case (ie high traffic growth 
+ low costs + high diversion): 
N P V  ($m) 244.8 246.7 244.2 243.7 
BCR 10.1 9.8 10.2 9.9 

All fuel, accident and  vehicle - hours savings are annual average savings over the 30 years from 
1993 to  2022, not  first year (ie 1993) savings. 

All calculations a t  7 .0% discount rate unless otherwise specified. 

4 COMMENTS 

It must be  stressed that this report is only concerned with the road user and road 
authority economic effects of  these proposals. No attempt has been made to evaluate the 
economic effect o f  variations in, for example, air quality, scenic factors or  noise exposure. 
These  important  factors will require consideration at difference stages of  the decision- 
making process. Their  exclusion from this report must not be construed as a lack of 
concern for o ther  impacts of  road development. Rather, it is a reflection of the fact that 
road user economic analysis is limited to those factors which can reasonably confidently 
be  given a dollar value, to enable the effects to be  compared with the initial community 
investment. 

T h e  N e t  Present  Value is the difference between the present value o f  road user benefits 
and the  present  value o f  costs (construction, land acquisition, planning, etc). A positive 
Net  Present  Value indicates that the project has economic merit. 

T h e  Benefit-Cost Ratio represents the present value of  benefits divided by the present 
value o f  costs. A B C R  greater than 1 indicates that the project has economic merit. 

T h e  results in Table  1 clearly indicate that all options investigated are  economically 
justified from a road user point of  view. All offer superior travel conditions for through 
travellers, and  in addition relieve conditions for local traffic within Brunswick Heads. 

T h e  reduction in length afforded by the routes (ranging from 850m to 1.0km over the 
existing route)  and  the improved alignment and subsequent vehicle travel speed combine 
to produce large travel time savings. In fact, travel time savings account for 79% of the 
total road user cost savings o f  the Red Option. This result was fairly consistent across all 
options, since they only vary in length by 150 metres and in cost by $1.9 million. 



BRUNSWICK HEADS BYPASS 
E c o n o m i c  A n a l y s i s  o f  P o s s i b l e  Routes 

T h e  following table outlines the  results o f  an analysis o f  the economic justification o f  the two 
revised bypass alternatives for the Pacific Highway a t  Brunswick Heads  (Routes "A" and "G"). 

Construction Cost 
P.V. o f  Construct ion Cost 

Length (km) 

Benefits 

Route "A" 
$12.0m 
$12.0m 

3.30 

Route "G" 
$13.0m 
$13.0m 

3.50 

• litres o f  fuel/year (m) 2.34 2.22 
• accidents/year 5 5 
• hours o f  vehicle travel/year (m) 0.50 0.50 
• vehicle-kms travelled (m) 2.64 1.94 

P.V. o f  Benefits @7% $108.8m $105.1m 

Economic Analysis 
(all over  30 years @ 7 %  discount rate) 

Net  Present Value $96.7m $92.1m 
Benefit Cost  Ratio 9.0 8.1 
First Year  R a t e  o f  Return 22.0% 18.8% 
Internal R a t e  o f  Return 14.3% 14.1% 
Payback Period (years) 4 5 

Sensitivities 

B C R  @ 4 %  discount rate 15.2 13.6 
B C R  @ 10% discount  rate 5.7 5.1 

If costs increase 20%: 
NPV $94.3m $89.5m 
BCR 7.5 6.7 

If costs decrease 10%: 
NPV $97.9m $93.4m 
BCR 10.1 9.0 

If diversion t o  Bypass 
is 1,000 vpd lower: 

NPV $9 2.7m $88.6m 
BCR 8.7 7.8 

If diversion to  Bypass 
is 1,000 vpd higher: 

NPV $100.3m $95.1m 
BCR 9.3 8.3 



If traffic growth is lower 
(3.0% p.a. linear): 

NPV $7 1.3m $66.9m 
BCR 6.9 6.1 

If traffic growth is higher 
(5.0% p.a. linear): 

NPV $1 12.5m $105.9m 
BCR 10.4 9.1 

"Worst" Case  (ie low traffic growth 
+ high cost + low diversion): 
NPV $65.2m $61.2m 
BCR 5.5 4.9 

"Best" Case (ie high traffic growth 
+ low costs + high diversion): 
NPV 5117.9m S110.9m 
BCR 11.9 10.5 

All fuel, accident a n d  vehicle - hours savings are annual average savings over the 30 years from 1993 

to  2022, no t  first year (ie 1993) savings. 

All calculations a t  7 .0% discount rate unless otherwise specified. 

Both these options a re  attractive from a road user cost point of  view. T h e  economic 
indicators remain robust under  all sensitivity tests, with the differences related only to the 
200 metre  extra distance o f  the Route  "G" alignment, and its additional $1,000,000 cost. 

With such sound economic indicators for both options, environmental and social factors 
m a y  be more  significant as the determining factor for route selection. 



Fig 4 BRUNSWICK HEADS BYPASS 
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Fig 5 BRUNSWICK HEADS BYPASS 
Range o f  NPV Resufts 
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Since the  options under  investigation are  mutually exclusive, the appropriate indicator to 
use for ranking purposes is Net  Present Value. However, in the present situation, the 
minor difference in economic indices across the options is not significant. All that  can be 
reliably inferred from this analysis is that all options a re  clearly economically justified, 
given the  inputs as stated. 



A 

(m) 

DATA: I GRADE' (%) THRESHOLD: 2 . 0  MARK: 2.0 

!IHIHIIHIIIIIIIIHHHHIIHIHHHHIHHHIIIIIII!IIIIIIHHHIH 

11)111111 111111111 111111111 111111111 111111111 11 11111 111111111 111111111 111111111 111111111 

40  41 4 2  4 3  4 4  4 5  4 6  4 7  4 8  4 9  50 

DISTANCE (km) 



0 

(km) 

BRUNSWICK HEADS (H001011N) 

DATA: ADV SPEED (km/h)  THRESHOLD: 1 0 0 . 0  MARK: —10.0 

L270A.,14 
„ 

L 2 8 0 A  45.591, 

47 

48 

50  4 
L 2 9 0 A  48.939 

§ A 444.4381d/4 
4,44 

45 
260A 44.646 

46 
43 

42 

, tttt 

9.765 
40 

1 ' i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

—40 —35 

EAST (km) 



0 

(km) 

BRUNSWICK HEADS (h001011n) 

DATA: H RADIUS (m) THRESHOLD: 7 0 0 . 0  MARK: -100.0 

L270A  45  L A  44.34,44,4 
44 \\.o aft* 

L 2 8 0 A  45.591 

4P 

50  4 

0. 9ea 47 

L 2 9 0 A  48.939 

45 
p g A  44.646 

44cA 40.765 

40 

I I I I I I I I I I I 1 I I I I I I I I I 

- 4 0  -35 

EAST (km) 



APPENDIX M 

Visual Landscape Report 
Environmental Planning Section, 1992 



TABLE OF CONTENTS 

TITLE 

PAGE NO 

1 . 0  EXECUTIVE SUMMARY 1. 

2 . 0  INTRODUCTION 3. 

3 . 0  E X I S T I N G  V I S U A L  ENVIRONMENT 4. 

3 . 1  R e g i o n a l / B r o a d  C o n t e x t  4. 
3 . 2  L a n d s c a p e  C h a r a c t e r  o f  D i s t r i c t  5. 
3 . 3  B y p a s s  C o r r i d o r  a n d  S u r r o u n d i n g  E n v i r o n s  6. 
3 . 4  V i e w / S p a t i a l  Q u a l i t y  8. 

4 . 0  PROPOSED ALTERATION TO THE E X I S T I N G  VISUAL 
ENVIRONMENT 

4 . 1  L a n d s c a p e  Sensitivity 
4 . 2  A l t e r a t i o n  t o L a n d s c a p e  Character 
4 . 3  A l t e r a t i o n  t o  V i e w s  a n d  Vistas 

9. 

9. 
10. 
11. 

5 . 0  ASSESSMENT O F  IMPACTS 12. 

5 . 1  I m p a c t  o n  L a n d s c a p e  Character 
5 . 2  I m p a c t  o n  L o c a l  Residents 
5 . 3  I m p a c t  o n  P a c i f i c  H i g h w a y  Motorists 

12. 
14. 
15. 

6 . 0  LANDSCAPE M I T I G A T I O N  MEASURES TO REDUCE V I S U A L  17. 
IMPACT 

6 . 1  P l a n n i n g  a n d  D e s i g n  S t a g e  16. 
6 . 2  C o n s t r u c t i o n  P h a s e  17. 
6 . 3  L a n d s c a p e  T r e a t m e n t s / R e c o m m e n d a t i o n s  18. 

6 . 3  1 G e n e r a l  L a n d s c a p e  D e s i g n  T h e m e  18. 
6 . 3 . 2  G e n e r a l  L a n d s c a p e  D e s i g n  18. 

Recommendations 
6 . 3 . 3  S p e c i f i c  L a n d s c a p e  T r e a t m e n t s  19. 

(i) 



L I S T  OF FIGURES 

F I G  NO TITLE 

1 .  L a n d s c a p e  Character 

2 .  L a n d s c a p e  C h a r a c t e r  U n i t  A & B 

3 .  L a n d s c a p e  C h a r a c t e r  U n i t  C & D 

4 .  L a n d s c a p e  C h a r a c t e r  U n i t  E & F 

5 .  P a n o r a m i c  V i e w  f r o m  O c e a n  Shores 
Lookout 

6 .  V i s u a l  Impact 

7 .  L a n d s c a p e  Treatments 

8 .  P h o t o m o n t a g e  o f  A e r i a l  V i e w  S h o w i n g  Proposal 

9 .  L a n d s c a p e  Treatments 
R i v e r  P r e c i n c t / C a r a v a n  P a r k  Boundary 

1 0 .  L a n d s c a p e  Treatment 
R u r a l  F l o o d p l a i n / R i v e r p l a i n  F o r e s t  Woodland. 

1 1 .  L a n d s c a p e  Treatment 
V i a d u c t  S t r u c t u r e  - S a d d l e  R o a d  Cut. 



TABLE NO TITLE 

1. 

2. 

3. 

4. 

5. 

L I S T  OF TABLES 

L a n d s c a p e  C h a r a c t e r  o f  t h e  District 

L a n d s c a p e  a n d  V i s u a l  Significance 

L a n d s c a p e  Sensitivity 

E x t e n t  o f  Alteration 

A s s e s s m e n t  o f  V i s u a l  Impact 



1 .  EXECUTIVE SUMMARY 

T h e  v i s u a l  a n d  l a n d s c a p e  s t u d y  d e s c r i b e d  i n  t h i s  report 
i s  b a s e d  u p o n  t h e  a n a l y s i s  o f  t h e  e x i s t i n g  visual 
r e s o u r c e  a n d  t h e  a l t e r a t i o n  t o  t h a t  r e s o u r c e  w h i c h  will 
o c c u r  i f  t h e  p r o p o s e d  d e v e l o p m e n t  i s  t o  proceed. 

T h e  p r o p o s e d  B y p a s s  r o u t e  c o m p r i s e s  3 . 5 k m  o f  t w o  of 
t h r e e  l a n e  r o a d w a y .  T h e  r o a d  r e s e r v e  i s  o f  sufficient 
w i d t h  ( 9 0 . 0 m )  t o  a l l o w  t h e  p o s s i b l e  f u t u r e  duplication 
o f  t h e  Bypass. 

T h e  f i n d i n g s  o f  t h e  s t u d y  a r e  s u m m a r i s e d  below. 

- T h e  l a n d s c a p e  c h a r a c t e r  o f  t h e  s t u d y  area 
e n c o m p a s s e s  a c o m b i n a t i o n  o f  n a t u r a l ,  r u r a l  and 
u r b a n  l a n d s c a p e  t y p e s .  H o w e v e r  n a t u r a l  bushland 
c o m p o n e n t s  d o m i n a t e  t h e  m a j o r i t y  o f  t h e  Bypass 
r o u t e .  T h e  r i v e r  p r e c i n c t  a n d  h e a t h l a n d  community 
a r e  v i s u a l l y  a n d  e c o l o g i c a l l y  s i g n i f i c a n t  o n  a 
r e g i o n a l  scale. 

- V i e w s  b o t h  f r o m  a n d  t o  t h e  p r o p o s e d  B y p a s s  are 
l i m i t e d  d u e  t o  t h e  e n c l o s i n g  n a t u r e  o f  existing 
v e g e t a t i o n  a n d  l e v e l  terrain. 

- T h e  p r o p o s e d  B y p a s s  will: 

• R e m o v e  a p p r o x i m a t e l y  0 . 5 h a  o f  r i v e r p l a i n  forest 
v e g e t a t i o n  d e e m e d  h i g h  c o n s e r v a t i o n  v a l u e  i n  a 
d i s t r i c t  significance. 

• R e m o v e  c o p s e s  o f  c a s u a r i n a  w o o d l a n d  a s s e s s e d  t o  be 
o f  l o c a l  s i g n i f i c a n c e  o n  t h e  r u r a l  floodplain. 

• A l t e r  e x i s t i n g  n a t u r a l  l a n d f o r m  c h a r a c t e r  b y  cut 
e a r t h w o r k s  o f  u p  t o  2 0 . 0 m  n e a r  S a d d l e  R o a d  and 
f i l l  b a n k s  o f  u p  t o  2 . 0 m  o v e r  t h e  riverplain. 

- T h e  p r o p o s a l  w i l l  n o t  a d v e r s e l y  a f f e c t  t h e  visual 
q u a l i t y  o f  t h e  B r u n s w i c k  R i v e r  p r e c i n c t  a s  the 
B y p a s s  w i l l  c o n n e c t  i n t o  t h e  e x i s t i n g  bridge 
crossing. 

- T h e  B y p a s s  w i l l  h a v e  a r e l a t i v e l y  h i g h  i m p a c t  on 
v i e w s  f o r  t w o  r e s i d e n c e s  w h i c h  w i l l  h a v e  existing 
i d y l l i c  b u s h l a n d  s e t t i n g s  s e v e r e l y  d i m i n i s h e d  by 
t h e  p r o p o s e d  c o r r i d o r .  V i e w s  f r o m  these 
r e s i d e n c e s  w i l l  n o w  i n c l u d e  a r o a d  s w a t h e  through 
t h e  r i v e r p l a i n  forest/woodland. 
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- T h e  p r o p o s e d  a l i g n m e n t  d o e s  n o t  p r o v i d e  a 
v i s u a l / p h y s i c a l  m a r g i n  t o  t h e  f u t u r e  g r o w t h  and 
d e v e l o p m e n t  o f  B r u n s w i c k  H e a d s  t o w n s h i p  unless 
s t r i c t  l a n d u s e  c o n t r o l s  a r e  e n f o r c e d  t o  ensure 
c o n s e r v a t i o n  o f  t h e  h e a t h  a n d  f o r e s t  communities. 

O c e a n  S h o r e s  r e s i d e n t s  o r i e n t a t e d  t o  t h e  south 
w i l l  b e  e x p o s e d  t o  m i d - d i s t a n t / d i s t a n t  v i e w s  of 
t h e  B y p a s s  p a r t i c u l a r l y  t h r o u g h  t h e  floodplain. 

- H o w e v e r  t h e  v i s i b i l i t y  o f  t h e  B y p a s s  f o r  residents 
l o c a t e d  o n  t h e  w e s t e r n  e d g e  o f  B r u n s w i c k  Heads 
t o w n s h i p  w i l l  b e  i n h i b i t e d  b y  t h e  existing 
h e a t h l a n d  a n d  e u c a l y p t u s  f o r e s t  margin. 

- T h e  l a n d s c a p e  m i t i g a t i o n  g u i d e l i n e s  h a v e  been 
d e v e l o p e d  t o  m i n i m i s e  l o n g  t e r m  v i s u a l  i m p a c t s  and 
t o  i m p r o v e  t h e  e x i s t i n g  v i s u a l  a m e n t i y  o f  the 
l a n d s c a p e  a s  a w h o l e .  T h e  recommendations 
include: 

- R e v e g e t a t i o n  t h r o u g h  a c o m b i n a t i o n  o f  direct 
n a t i v e  s e e d i n g  a n d  u s e  o f  e s t a b l i s h e d  plant 
s t o c k .  R e v e g e t a t i o n  w i l l  t a k e  i n t o  account 
t h e  e x i s t i n g  v e g e t a t i o n  t r a n s i t i o n s  a l o n g  the 
B y p a s s  r o u t e  w i t h  l o c a l l y  c o l l e c t e d  seed. 

- L a n d s c a p e  t r e a t m e n t s  t o  s c r e e n  t h e  Bypass 
f r o m  l o c a l  population. 

- F e a t u r e  t r e e  p l a n t i n g  a t  t h e  n o r t h e r n  and 
s o u t h e r n  g a t e w a y s  t o  r e i n f o r c e  t h e  visual 
i m a g e  o f  t h e  township. 
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2 .  INTRODUCTION 

T h i s  r e p o r t  i s  a l a n d s c a p e  a n d  v i s u a l  s t u d y  f o r  t h e  proposed 
B r u n s w i c k  H e a d s  B y p a s s .  T h e  s t u d y  f o r m s  p a r t  o f  a n  EIS 
p r e p a r e d  b y  t h e  RTA o n  t h e  proposal. 

T h e  p r o p o s e d  B y p a s s  i s  s i t u a t e d  a p p r o x i m a t e l y  7 0 0 m  - 1000km 
w e s t  o f  B r u n s w i c k  H e a d s  t o w n s h i p ,  b e g i n n i n g  s o u t h  o f  the 
P a c i f i c  H i g h w a y / S a d d l e  R o a d  i n t e r s e c t i o n  a n d  r e j o i n i n g  the 
h i g h w a y  p r i o r  t o  t h e  e x i s t i n g  B r u n s w i c k  R i v e r  Bridge. 

T h e  p u r p o s e  o f  t h i s  s t u d y  i s  t o  d e s c r i b e  a n d  e v a l u a t e  the 
e x i s t i n g  v i s u a l  e n v i r o n m e n t ,  d e t e r m i n e  t h e  v i s u a l  impacts 
t h a t  w i l l  o c c u r  a s  a r e s u l t  o f  B y p a s s  c o n s t u c t i o n ,  a n d  to 
r e c o m m e n d  s t r a t e g i e s  t o  m i n i m i s e  a n y  a d v e r s e  v i s u a l  impacts 
a n d  i m p r o v e  t h e  v i s u a l  a m e n t i y  o f  t h e  roadway. 

T h e  p r o p o s a l  h a s  b e e n  d e v e l o p e d  a s  a p r e f e r r e d  option 
f o l l o w i n g  p r e v i o u s  r o u t e  s e l e c t i o n  s t u d i e s .  T h e r e f o r e  only 
t h i s  p r e f e r r e d  a l i g n m e n t  i s  s u b j e c t  t o  a m o r e  detailed 
i n v e s t i g a t i o n  i n  t h i s  report. 

T h e  r e p o r t  i s  d i v i d e d  i n t o  t h e  s e c t i o n s  o u t l i n e d  below: 

D e s c r i p t i o n  a n d  e v a l u a t i o n  o f  t h e  e x i s t i n g  visual 
e n v i r o n m e n t  i n c l u d i n g  l a n d s c a p e  c h a r a c t e r ,  visual 
q u a l i t y  a n d  s i g n i f i c a n c e  o f  e x i s t i n g  v i e w s  and 
vistas. 

T h e  a l t e r a t i o n  t o  t h e  e x i s t i n g  v i s u a l  environment 
w h i c h  w i l l  o c c u r  a s  a r e s u l t  o f  t h e  Bypass 
construction. 

A s s e s s m e n t  o f  t h e  p r o p o s a l ' s  i m p a c t  o n  the 
e x i s t i n g  v i s u a l  environment. 

P r o p o s e d  g u i d e l i n e s  a n d  r e c o m m e n d e d  landscape 
t r e a t m e n t s  t o  m i n i m i s e  t h e  i m p a c t  o f  t h e  proposal 
a n d  i m p r o v e  t h e  v i s u a l  a m e n i t y  o f  t h e  road 
environment. 

L a n d s c a p e  c o n c e p t  p l a n  w h i c h  a d o p t s  t h e  proposed 
g u i d e l i n e s  a n d  r e c o m m e n d e d  l a n d s c a p e  treatments. 
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3 .  E X I S T I N G  V I S U A L  ENVIRONMENT 

3 . 1  R e g i o n a l / B r o a d  Context 

T h e  s t u d y  a r e a  i s  s i t u a t e d  w i t h i n  a b r o a d  river/coastal 
p l a i n  b o r d e r e d  b y  t h e  B r u n s w i c k  R i v e r  t o  t h e  n o r t h  and 
w e s t ,  B r u n s w i c k  H e a d s  t o w n s h i p  t o  t h e  e a s t ,  and 
h i l l s l o p e s  t o  t h e  south. 

T h e  l a n d s c a p e  p a t t e r n  o f  t h e  r e g i o n  s u r r o u n d i n g  the 
B y p a s s  c o r r i d o r  h a s  b e e n  a s s e s s e d  b y  i d e n t i f y i n g  and 
d e s c r i b i n g  t h e  l a n d s c a p e  c o m p o n e n t s  o f  topography, 
v e g e t a t i o n  a n d  c u l t u r a l  modifications. 

T o p o g r a p h y :  T h e  s t u d y  a r e a  i s  l o c a t e d  w i t h i n  a expansive 
l o w  l y i n g  c o a s t a l  f l o o d p l a i n  a d j a c e n t  t o  t h e  Brunswick 
R i v e r  w h i c h  i s  v i s u a l l y  d e f i n e d  b y  h i l l s l o p e s  s i t u a t e d  to 
t h e  south. 

T h e  l a n d f o r m  i s  g e n e r a l l y  b e l o w  4 . 0  m A S L  t h r o u g h o u t  the 
e n t i r e  c o a s t a l  r i v e r  p l a i n ,  r i s i n g  t o  o v e r  4 0  m A S L  on 
t h e  h i l l s l o p e s  n o r t h  o f  S a d d l e  R o a d .  T h e s e  elevated 
a r e a s  p r o v i d e  p a n o r a m i c  v i e w s  a c r o s s  t h e  floodplain, 
B r u n s w i c k  t o w n s h i p  a n d  C o r a l  S e a  horizon. 

V e g e t a t i o n :  A s  a r e s u l t  o f  l a n d f o r m ,  s o i l  types, 
c l i m a t e ,  h y d r o l o g y  a n d  l a n d u s e  a c t i v i t i e s ,  t h e  s t u d y  area 
d i s p l a y s  a r a n g e  o f  v e g e t a t i o n  c o m m u n i t i e s  with 
d i s t i n c t l y  c o n t r a s t i n g  c h a r a c t e r i s t i c s .  (Figure 
T h e s e  include: 

• W e t l a n d  Vegetation 

T h i s  v e g e t a t i o n  t y p e  a l o n g s i d e  t h e  B r u n s w i c k  River 
i n c l u d e s  A v i c e n n i a  m a r i n a  ( M a n g r o v e )  a l o n g  t h e  estaurine 
m a r g i n  a n d  C a s u a r i n a  g l a u c a  a n d  M e l a l e u c a  q u i n g u e n e r v i a  
o n  t h e  m o r e  e l e v a t e d  ground. 

• S e m i  R u r a l  G r a s s l a n d / O p e n  Woodland 

O p e n  w o o d l a n d  u s e d  f o r  r u r a l  g r a z i n g  o c c u r s  throughout 
t h e  l o w  l y i n g  f l o o d p l a i n  s i t u a t e d  n o r t h  w e s t  o f  Brunswick 
H e a d s  t o w n s h i p .  T h e  f l o o d p l a i n  c o n t a i n s  scattered 
r e m n a n t  t r e e s  p a r t i c u l a r l y  a l o n g  p r o p e r t y  b o u n d a r i e s  and 
n a t u r a l  d e p r e s s i o n s .  S p e c i e s  i n c l u d e  C a s u a r i n a  glauca, 
M e l a l e u c a  q u i n g u e n e r v i a  a n d  o c c a s i o n a l  E u c a l y p t u s  E o b u s t a  
o f  u p  t o  1 5 . 0  m i n  height. 

• H e a t h  Vegetation 

T h e  p o o r  s a n d y  s o i l  f o u n d  i n  t h e  l o w  l y i n g  a r e a s  o f  the 
c o a s t a l  p l a i n  s u p p o r t s  a v a s t  a r e a  o f  h e a t h  vegetation. 
A r i c h  v a r i e t y  o f  s p e c i e s  u p  t o  3 . 0 m  i n  h e i g h t  was 
i d e n t i f i e d  i n c l u d i n g  B a n k s i a  e r i c i f o l i a ,  B a n k s i a  
i n t e g r i f o l i a ,  A c a c i a  l o n g i f o l i a  a n d  L e p t o s p e r m u m  species. 
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• F o r e s t / W o o d l a n d  Vegetation 

E u c a l y p t  f o r e s t  c o m m u n i t i e s  o c c u r  a d j a c e n t  t o  t h e  western 
m a r g i n  o f  B r u n s w i c k  H e a d s  t o w n s h i p  a n d  t h e  heathland, 
w i t h i n  t h e  f l o r a  r e s e r v e  a n d  a l o n g  t h e  m a r g i n  o f  the 
B r u n s w i c k  R i v e r .  A p o r t i o n  o f  t h e  r i v e r  m a r g i n  forest 
h a s  b e e n  c l a s s i f i e d  a s  a S E P P  1 4  W e t l a n d  ( 6 7 ) .  A number 
o f  t a l l  E u c a l y p t  s p e c i e s  ( u p  t o  2 0 . 0 m  i n  h e i g h t )  are 
i d e n t i f i e d ,  n a m e l y  E u c a l y p t u s  t e r e t i c o r n i s ,  E u c a l y p t u s  
p i l u l a r i s  a n d  E u c a l y p t u s  robust. 

I n  m o r e  s h e l t e r e d  e n v i r o n m e n t s  a l o n g  S a d d l e  R o a d ,  and 
w i t h i n  t h e  F l o r a  R e s e r v e  r e m n a n t  l i t t o r a l  rainforest 
s p e c i e s  s u c h  a s  T r i s t a n i a  c o n f e r t a  a n d  E l a e o c a r p u s  
r e t i c u l a t u s  a r e  identified. 

C u l t u r a l  M o d i f i c a t i o n s :  C l e a r i n g  o f  v e g e t a t i o n  t o  support 
r u r a l  g r a z i n g  a n d  r e s i d e n t i a l  d e v e l o p m e n t  i s  t h e  major 
c u l t u r a l  m o d i f i c a t i o n  t h e  r e g i o n  h a s  i n c u r r e d  since 
settlement. 

H o w e v e r ,  a p a r t  f r o m  s o m e  m i n o r  t r a c k s  a n d  a t r a n s m i s s i o n  line 
e a s e m e n t ,  t h e  v a s t  a r e a  o f  h e a t h l a n d  i s  relatively 
u n d i s t u r b e d .  T h e  f o r e s t  a n d  w o o d l a n d  a r e a s  a t  t h e  northern 
a n d  s o u t h e r n  e n d  o f  t h e  s t u d y  a r e a  h a v e  u n d e r g o n e  extensive 
c l e a r i n g  t o  s u p p o r t  g r a z i n g  a c t i v i t i e s .  A n  a r e a  o f  remnant 
f o r e s t  h a s  b e e n  r e t a i n e d  a s  a f l o r a  r e s e r v e .  B u i l t  features 
w i t h i n  t h e  r e g i o n  i n c l u d e  B r u n s w i c k  H e a d s  t o w n s h i p ,  Bayside 
W a y  r e s i d e n t i a l  d e v e l o p m e n t  a n d  a c a r a v a n  park/residential 
a r e a  l o c a t e d  w e s t  o f  t h e  e x i s t i n g  B r u n s w i c k  R i v e r  bridge 
c r o s s i n g .  O n  t h e  e l e v a t e d  l a n d  n o r t h  o f  t h e  B r u n s w i c k  River 
i s  s i t u a t e d  t h e  O c e a n  S h o r e s  r e s i d e n t i a l  development. 

3 . 2  L a n d s c a p e  C h a r a c t e r  o f  t h e  District 

W i t h i n  t h e  b r o a d  c o n t e x t ,  t h e  l a n d s c a p e  c h a r a c t e r  c o n s i s t s  of 
a c o m b i n a t i o n  o f  n a t u r a l ,  r u r a l  a n d  c u l t u r a l  l a n d s c a p e  types 
w h i c h  a r e  o u t l i n e d  i n  t h e  t a b l e  below. 
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TABLE 1 . _  - LANDSCAPE CHARACTER OF THE DISTRICT 

LANDSCAPE COMMENT 
TYPE 

Natural . H e a t h l a n d ,  f o r e s t ,  w o o d l a n d  a n d  wetland 
Landscape v e g e t a t i o n  c o m m u n i t i e s  p r o v i d e  a v a r i e t y  of 

c h a r a c t e r s  a n d  t r a n s i t i o n s  r e f l e c t i n g  the 
r e g i o n s  t o p o g r a p h y ,  h y d r o l o g y  a n d  landuse 
p a t t e r n s .  N a t u r a l  b u s h l a n d  i s  t h e  dominant 
l a n d s c a p e  t y p e  o f  t h e  B y p a s s  c o r r i d o r  and 
s u r r o u n d i n g  environs. 

. B r u n s w i c k  R i v e r  i s  a s i g n i f i c a n t  natural 
f e a t u r e  w i t h  w e l l  p r e s e r v e d  wetland/ 
f o r e s t  v e g e t a t i o n  d e f i n i n g  i t s  margins. 

Rural C l e a r e d  g r a z i n g  l a n d  n o r t h  a n d  s o u t h  o f  the 
B y p a s s  c o r r i d o r  p r o v i d e s  a c o n t r a s t  t o  the 
a r e a s  o f  n a t u r a l  bushland. 
I n  c o m b i n a t i o n  w i t h  r e m n a n t  a r e a s  o f  natural 
v e g e t a t i o n ,  t h e s e  r u r a l  l a n d s  a d d  v a r i e t y  to 
t h e  l a n d s c a p e  r e s o u r c e  o f  t h e  region. 

Urban U r b a n / b u i l t  d e v e l o p m e n t  i s  c o n t a i n e d  in 
s p e c i f i c  a r e a s  r a t h e r  t h a n  u n i f o r m l y  spread 
o v e r  t h e  l o c a l i t y .  T h e  b u i l t  e n v i r o n m e n t  does 
n o t  d o m i n a t e  t h e  l a n d s c a p e  d u e  t o  i t s  low 
s c a l e  a n d  c o n t a i n m e n t  b y  t h e  surrounding 
vegetation. 

3 . 3  B y p a s s  C o r r i d o r  a n d  S u r r o u n d i n g  Environs 

T h e  l a n d s c a p e  a n d  s c e n i c  q u a l i t y  s u r r o u n d i n g  t h e  Bypass 
C o r r i d o r  i s  a t t r i b u t a b l e  t o  t h e  c o m p o s i t i o n  a n d  juxtaposition 
o f  n a t u r a l  a n d  l a n d u s e  e l e m e n t s  s u c h  a s  t o p o g r a p h y ,  vegetative 
p a t t e r n s ,  h y d r o l o g y  a n d  c u l t u r a l  modifications. 

T h e  n a t u r a l ,  r u r a l  a n d  u r b a n  l a n d s c a p e  t y p e s  c o n t a i n e d  within 
t h e s e  e l e m e n t s  c o m b i n e  t o  c r e a t e  d i s t i n c t  l a n d s c a p e  character 
u n i t s .  ( F i g u r e s  1 - 4 ) .  T h e s e  include: 

U N I T  A - R i v e r  Precinct 
U N I T  B - R u r a l  Floodplain 
U N I T  C - R i v e r p l a i n  Woodland 
U N I T  D - R i v e r p l a i n  Forest 
U N I T  E - W o o d e d  Hillslopes 
U N I T  F - Heathland 

T h e  l a n d s c a p e  q u a l i t y  a n d  v i s u a l  s i g n i f i c a n c e  o f  t h e  Landscape 
C h a r a c t e r  U n i t s  a r e  s u m m a r i s e d  i n  T a b l e  2. 
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LANDSCAPE CHARACTER 
UNITS 
UNIT A - RIVER PRECINCT 

UNIT B - RURAL FLOODPLAIN 

UNIT C - RIVERPLAIN WOODLAND 

UNIT D - RIVERPLAIN FOREST 

UNIT E - WOODED HILLSLOPES 

UNIT F - HEATHLAND 

LANDCOVER 

- FOREST VEGETATION 

- WOODLAND VEGETATION 

- PASTURE/SCATTERED 
WOODLAND 

HEATHLAND 

- BUILT-UP/RESIDENTIAL 
AREAS 

0 100 206 'SOO 400. 500 (kETRES) 

FIGURE 1 
LANDSCAPE CHARAINER 
BRUNSWICK HEADS BYPASS 



LANDSCAPE CHARACTER UNIT A - RIVER PRECINCT 

LANDSCAPE CHARACTER UNIT B - RURAL FLOODPLAIN 

FIGURE 2 



LANDSCAPE CHARACTER UNIT C - RIVERPLAIN WOODLAND 

LANDSCAPE CHARACTER UNIT D - RIVERPLAIN FOREST 

FIGURE 3 



LANDSCAPE CHARACTER UNIT E - WOODED HILLSLOPES 

LANDSCAPE CHARACTER UNIT F - HEATHLAND 

FIGURE 4 



'BRUNSWICK HEADS TOWNSHIP 

RURAL FLOODPLAIN 

HEATHLAND WOODED HILLSLOPES 

PANORAMIC VIEW FROM OCEAN SHORES LOOKOUT 
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T A B L E  2 — L A N D S C A P E  A N D  V I S U A L  SIGNIFICANCE 

UNDSCAPE 
COMMENT 

LANDSCAPE 
TYPE 

LANDSCAPE 
SIGNIFICANCE 

VISUAL 
SIGNIFICANCE YARACTER UNIT 

I T  A - River 
Precinct 

T h e  B r u n s w i c k  R i v e r  P r e c i n c t  is 
c h a r a c t e r i s e d  b y  wetland/forest 
c o m m u n i t i e s  d e f i n i n g  sections 
o f  t h e  r i v e r  m a r g i n  a n d  a 
c a r a v a n  p a r k  l o c a t e d  west 
o f  t h e  e x i s t i n g  bridge 
crossing. 

Natural High Regional 

I T  B - Rural 
Floodplain 

T h i s  a r e a  i s  c h a r a c t e r i s e d  by 
s c a t t e r e d  r e m n a n t  Casuarina 

Rural Moderate Local 

g l a u c a .  a n d  o c c a s i o n a l  Melaleuca 
q u i n q u e n e r v i a  o n  l o w  lying 
l e v e l  t e r r a i n  w h i c h  is 
s u b j e c t e d  t o  s e a s o n a l  water- 
logging. 

I T  C - M o d i f i e d  f r o m  f o r e s t  to Rural/ Moderate Local/ 
Riverplain 
Woodland 

w o o d l a n d  b y  p r e v i o u s  clearing 
t o  s u p p o r t  g r a z i n g  activities. 

Natural District 

[ I T  D - 
Riverplain 
Forest 

T h i s  a r e a  i s  c h a r a c t e r i s e d  by 
t a l l  E u c a l y p t / M e l a l e u c a  forest 
w i t h  s h r u b  u n d e r s t o r e y .  A 
s t r o n g  s e n s e  o f  visual 
c o n t a i n m e n t  i s  created 
w i t h  v i e w s  l i m i t e d  t o  the 
i m m e d i a t e  foreground. 

Natural Mod/High District 

I T  E - Wooded T h i s  a r e a  i s  c h a r a c t e r i s e d  by Natural/ High District 
Hillslopes e l e v a t e d  w o o d l a n d  & contrasting 

o p e n  g r a z i n g  l a n d  o n  gentle 
h i l l s l o p e s .  T h e  designated 

Rural 

F l o r a  r e s e r v e  i s  a l s o  containec 
w i t h i n  t h i s  u n i t .  T h e  remnant 
f o r e s t  a n d  e l e v a t e d  landform 
p r o v i d e s  a s t r o n g  visual 
c o n t r a s t  t o  t h e  a d j o i n i n g  level 
topography. 

I T  F - 
Heathland 

T h e  e x p a n s e  o f  natural 
h e a t h l a n d  p r o v i d e s  a landscape 
d e t a i l  a n d  p a t t e r n  which 
c r e a t e s  a d i s t i n c t i v e  landscape 
c h a r a c t e r  t h r o u g h  a combination 
o f  f l a t  t e r r a i n  a n d  uniform 
v e g e t a t i o n  d e n s i t y  a n d  variety. 

Natural High Regional 
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3 . 4  V i e w s / S p a t i a l  Quality 

D e p e n d i n g  o n  l a n d f o r m  a n d  v e g e t a t i o n  c h a r a c t e r i s t i c s  t h e  study 
a r e a  o f f e r s  a v a r i e t y  o f  s p a t i a l  e x p e r i e n c e  r a n g i n g  from 
e n c l o s e d  t o  o p e n  surroundings. 

A s t r o n g  s e n s e  o f  e n c l o s u r e  i s  e x p e r i e n c e d  w i t h i n  the 
f l o o d p l a i n  f o r e s t  w h e r e  a c o m b i n a t i o n  o f  l e v e l  t e r r a i n  and 
d e n s e  t a l l  t r e e  c o v e r  r e s t r i c t s  v i e w s  w i t h i n  t h e  c o r r i d o r  to 
t h e  i m m e d i a t e  foreground. 

T h e  b o u n d a r y  o f  t h e  f l o o d p l a i n  w o o d l a n d  c o m m u n i t y  i s  defined 
b y  t h e  f l o o d p l a i n  f o r e s t  w h i c h  r e s t r i c t  v i e w s  t h r o u g h  the 
w o o d l a n d  c o p s e s  t o  t h e  m i d - f o r e g r o u n d / m i d  distance. 

V i e w s  a c r o s s  t h e  r u r a l  f l o o d p l a i n  a r e  u s u a l l y  c o n f i n e d  t o  the 
m i d  f o r e g r o u n d  b y  c o p s e s  o f  c a s u a r i n a ,  h o w e v e r  occasional 
g l i m p s e s  o f  t h e  d i s t a n t  r a n g e s  a r e  a v a i l a b l e  f r o m  this 
l o c a t i o n .  T h e  o p e n  s p a t i a l  q u a l i t y  c o n t r a s t s  s t r o n g l y  with 
t h e  e n c l o s i n g  n a t u r e  o f  t h e  f o r e s t  communities. 

T h e  w o o d e d  h i l l s l o p e s  n e a r  S a d d l e  R o a d  o f f e r s  g o o d  panoramic 
v i e w s  o f  t h e  s u r r o u n d i n g  h i l l s ,  r e s i d e n t i a l  l o t s ,  floodplain 
a n d  C o r a l  S e a  i n  t h e  b a c k g r o u n d .  H o w e v e r ,  w i t h i n  t h e  forested 
a r e a s  o f  t h e  B y p a s s  c o r r i d o r ,  v i e w s  a r e  r e s t r i c t e d  t o  the 
i m m e d i a t e  foreground. 

E x c e l l e n t  f o r e g r o u n d  v i e w s  o f  t h e  r i v e r  p r e c i n c t  c a n  be 
o b t a i n e d  a l o n g  t h e  e x i s t i n g  b r i d g e  a n d  r i v e r  b a n k s .  T h e  river 
m a r g i n  p r o v i d e s  a h i g h  q u a l i t y  v i e w  t h r o u g h  t h e  c o n t r a s t  of 
t h e  e x p a n s i v e  w a t e r  b o d y  a n d  t h e  w e t l a n d  v e g e t a t i o n  a l o n g  the 
r i v e r  edge. 

N o r t h  o f  t h e  B r u n s w i c k  R i v e r ,  t h e  e l e v a t e d  h i l l s l o p e s  o f  the 
O c e a n  S h o r e s  d e v e l o p m e n t  p r o v i d e  e x c e l l e n t  p a n o r a m i c  views 
e n c o m p a s s i n g  t h e  r i v e r ,  h e a t h l a n d s ,  riverplain 
f o r e s t / w o o d l a n d ,  B r u n s w i c k  H e a d s  t o w n s h i p ,  w o o d e d  hillslopes 
a n d  o c e a n  s h o r e l i n e  ( F i g u r e  5). 
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4 . 0  PROPOSED ALTERATION TO THE EXISTING V I S U A L  ENVIRONMENT 

T h i s  s e c t i o n  w i l l  d e s c r i b e  t h e  s e n s i t i v i t y  o f  t h e  different 
l a n d s c a p e  c o m p o n e n t s  t o  d i s t u r b a n c e  b y  r o a d w o r k s ,  t h e  extent 
o f  d i s t u r b a n c e  t o  e a c h  o f  t h e  d i f f e r e n t  l a n d s c a p e  character 
u n i t s  a n d  a l t e r a t i o n  t o  e x i s t i n g  v i e w s  a n d  v i s t a s  t h a t  will 
o c c u r  a s  a r e s u l t  o f  i m p l e m e n t a t i o n  o f  t h e  proposal. 

T h e  p r o p o s e d  B r u n s w i c k  H e a d s  B y p a s s  c o m p r i s e s  a 3 . 5 k m  length 
o f  t w o  t o  t h r e e  l a n e  h i g h  s t a n d a r d  r u r a l  road. 

T h e  c o r r i d o r  i s  s i t u a t e d  7 0 0 m - 1 0 0 0 m  w e s t  o f  B r u n s w i c k  Heads 
t o w n s h i p  b e g i n n i n g  s o u t h  o f  t h e  P a c i f i c  H i g h w a y / S a d d l e  Road 
J u n c t i o n  a n d  l i n k i n g  b a c k  t o  t h e  e x i s t i n g  h i g h w a y  j u s t  prior 
t o  t h e  r i v e r  crossing. 

T h e  p r o p o s a l  c o n s i s t s  o f  t h e  f o l l o w i n g  elements: 

1 4 . 5 m  c a r r i a g e w a y  w i d t h  (overall) 

F i l l  b a t t e r  f o r m a t i o n  w i t h  a v e r a g e  4 : 1  g r a d i e n t .  Fill 
b a t t e r  h e i g h t  r a n g e  f r o m  0 . 5 m  t o  2.00m. 

O n e  m a j o r  c u t  o f  2 0 . 0 m  i n  h e i g h t  n o r t h  o f  S a d d l e  Road. 

V i a d u c t  c o n s t r u c t i o n  t o  t r a v e r s e  r i v e r p l a i n  f o r e s t  f o r  a 
l e n g t h  o f  100.0m. 

I n t e r s e c t i o n  t r e a t m e n t s  l e a d i n g  t o  B r u n s w i c k  Heads 
t o w n s h i p  t o  c o m p r i s e  o f  r u r a l  r i g h t  t u r n  lanes. 

4 . 1  L a n d s c a p e  Sensitivity 

T h e  s e n s i t i v i t y  o f  t h e  l a n d s c a p e  c h a r a c t e r  u n i t s  t o  the 
p r o p o s e d  r o a d w o r k s  a r e  t o  a g r e a t  e x t e n t  d e t e r m i n e d  by 
e x i s t i n g  t o p o g r a p h y  a n d  v e g e t a t i v e  cover. 
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TABLE 3 LANDSCAPE SENSITIVITY 

S E N S I T I V I T Y  TO 
DISTURBANCE 

LANDSCAPE LANDSCAPE VEGETATIVE TOPOGRAPHY 
CHARACTER TYPE COVER 
UNIT CUT FILL GRADE VIADUCT 

River 
Precinct 

Natural Dense 

cover 

Flat High High Mid/ 
high 

Mid 

Rural 
Floodplain 

Rural Medium/ 

sparse 
cover 

Flat Mid/ 
High 

Low Mid Low 

Wooded 
Hillslopes 

Natural/ 
Rural 

Medium/ 

sparse 
cover 

Undulating Mid/ 
high 

Mid Low Mid 

Riverplain 
Forest 

Natural Dense Flat Mid/ 
high 

Mid/ 
high 

Mod Mid 

Riverplain 
Woodland 

Rural/ 
Natural 

Medium 

cover 

Flat Mid Mid Mid Mid/ 
low 

4 . 2  A l t e r a t i o n  t o  L a n d s c a p e  Character 

G e n e r a l l y  t h e  b y p a s s  w i l l  t r a v e r s e  o n  l o w  f i l l  o v e r  the 
r i v e r / c o s t a l  f l o o d p l a i n .  T h e  w i d t h  o f  d i s t u r b a n c e  a n d  hence 
p r o x i m i t y  o f  m a t u r e  v e g e t a t i o n  a l o n g  t h e  b y p a s s  w i l l  vary 
a c c o r d i n g  t o  t h e  d e p t h  o f  t h e s e  f i l l  embankments. 

F i l l  b a n k  a v e r a g e s  0 . 5 m  t o  2 . 0 m  h i g h  w i t h  a 3 5 m  w i d e  corridor. 

T h e  o n l y  a r e a  o f  m a j o r  c u t  e a r t h w o r k s ,  u p  t o  2 0 . 0 m  i n  height 
i s  l o c a t e d  o n  t h e  h i l l s l o p e s  n o r t h  o f  S a d d l e  Road. 

T h e  e x t e n t  o f  a l t e r a t i o n  b y  c u t  a n d  f i l l  e a r t h w o r k s  t o  the 
e x i s t i n g  l a n d s c a p e  c h a r a c t e r  u n i t s  i s  s u m m a r i s e d  i n  t h e  Table 
below. 

-10- 



4 . 3  A l t e r a t i o n  t o  V i e w s  a n d  Vistas 

• T h e  p r o p o s a l  t r a v e r s e s  a m i x t u r e  o f  f o r e s t / w o o d l a n d  f o r  over 
h a l f  i t s  l e n g t h .  V i e w  a v a i l a b i l i t y  t o  t h e  c o r r i d o r  is 
i n h i b i t e d  b y  n a t u r a l  bushland. 

M a j o r  r e s i d e n t i a l  s u b u r b s ,  n a m e l y  B r u n s w i c k  H e a d s  township 
a n d  B a y s i d e  W a y  w i l l  b e  s c r e e n e d  f r o m  v i e w s  t o  t h e  B y p a s s  by 
e x i s t i n g  f o r e s t / h e a t h l a n d  vegetation. 

H o w e v e r ,  a n u m b e r  o f  r u r a l - r e s i d e n t i a l  p r o p e r t i e s  w i l l  have 
e x i s t i n g  v i e w s  a l t e r e d  b y  t h e  Bypass. 

T h e s e  include: 

- o n e  r e s i d e n c e  l o c a t e d  o n  l o w e r  S a d d l e  R o a d  footslopes 
a n d  o n e  r e s i d e n c e / n u r s e r y  w i l l  i n c u r  s e v e r e  foreground 
e x p o s u r e  t o  t h e  B y p a s s  c o r r i d o r .  T h e  e x i s t i n g  scenic 
b u s h l a n d / r u r a l  o u t l o o k  f r o m  t h e s e  r e s i d e n c e s  w i l l  be 
d i m i n i s h e d  b y  t h e  proposal. 

- R e s i d e n c e / p i g g e r y  w i l l  i n c u r  m i d - f o r e g r o u n d  v i e w s  to 
t h e  c u t  f a c e .  N o r t h e r n  v i e w s  o v e r  t h e  r i v e r p l a i n  will 
n o w  i n c l u d e  a r o a d  s w a t h e  e x t e n d i n g  t o  t h e  m i d  distance 
view. 

- T h r e e  r u r a l  r e s i d e n t i a l  p r o p e r t i e s  l o c a t e d  o f f  Saddle 
R o a d  w i l l  a l s o  h a v e  n o r t h e r n  o u t l o o k s  a l t e r e d  b y  the 
r o a d  p r o p o s a l .  H o w e v e r  e x i s t i n g  v e g e t a t i v e  cover 
s u r r o u n d i n g  t h e s e  r e s i d e n c e s  w i l l  l i m i t  t h e s e  v i e w s  to 
g l i m p s e s  r a t h e r  t h a n  e x i s t i n g  p a n o r a m i c  views. 

V i e w s  o v e r  t h e  l e v e l  r u r a l  f l o o d p l a i n  w i l l  b e  i n t e r r u p t e d  by 
v e r t i c a l  f i l l  b a t t e r s  o f  u p  t o  2 . 0 m  i n  h e i g h t .  T h e  u s e  of 
g e n t l e  b a t t e r  g r a d i e n t s  ( s a y  6 : 1 )  w o u l d  m i n i m i s e  t h e  visual 
d i s r u p t i o n  t o  v i e w s  o v e r  t h e  f l o o d p l a i n .  H o w e v e r  t h i s  would 
i n v a r i a b l y  e x t e n d  t h e  c o r r i d o r  w i d t h  a n d  g e n e r a t e  more 
i m p a c t  o n  vegetation. 

R e s i d e n c e s  w i t h  a s o u t h e r n  o u t l o o k  f r o m  t h e  O c e a n  Shores 
d e v e l o p m e n t  h a v e  a s u p e r i o r  v i e w i n g  p o s i t i o n  o v e r  the 
B r u n s w i c k  r i v e r / c o a s t a l  p l a i n .  T h i s  b r o a d  v i s t a  m a y  be 
f r a g m e n t e d  a n d  d i m i n i s h e d  b y  a m a j o r  r o a d w a y ,  t h e  b r e a k  in 
c o n t i n u o u s  f o r e s t  v e g e t a t i v e  c o v e r  w i l l  a l s o  i n c r e a s e  the 
v i s u a l  i m p a c t  o f  t h e  b y p a s s  a l i g n m e n t  t o  m i d d l e  distance 
v i e w s  f r o m  t h i s  locality. 
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5 . 0  ASSESSMENT OF IMPACTS 

T h e  a s s e s s m e n t  o f  t h e  p r o p o s e d  b y p a s s  o n  t h e  e x i s t i n g  visual 
e n v i r o n m e n t  h a s  b e e n  b a s e d  o n  t h e  d e g r e e  o f  a l t e r a t i o n ,  the 
s e n s i t i v i t y  o f  t h e  l a n d s c a p e  t o  d i s t u r b a n c e  a n d  t h e  relative 
v i s u a l  s i g n i f i c a n c e  o f  t h e  landscape. 

A s s e s s m e n t  o f  t h e  v i s u a l  i m p a c t  o n  t h e  l a n d s c a p e  character 
i s  s u m m a r i s e d  i n  T a b l e  5: 

5 . 1  I m p a c t  o n  L a n d s c a p e  Character 

T h e  i n t r o d u c t i o n  o f  a n  u r b a n  e l e m e n t  t o  a predominantly 
n a t u r a l / r u r a l  e n v i r o n m e n t  w i l l  h a v e  a d e t r i m e n t a l  visual 
i m p a c t  o n  t h e  e x i s t i n g  l a n d s c a p e  character. 

G e n e r a l l y  i n  t e r m s  o f  c o n s e r v i n g  e x i s t i n g  n a t u r a l  landscape 
c h a r a c t e r ,  t h e  a l i g n m e n t  w o u l d  h a v e  t h e  l e a s t  i m p a c t s  o n  the 
n a t u r a l  e n v i r o n m e n t  f o r  t h e  f o l l o w i n g  reasons: 

- t h e  e c o l o g i c a l l y  s e n s i t i v e  h e a t h l a n d  u n i t  and 
d e s i g n a t e d  f l o r a  r e s e r v e  w o u l d  r e m a i n  i n t a c t  a n d  free 
f r o m  disturbance. 

- f r o m  n o r t h  o f  t h e  S a d d l e  R o a d  h i l l s l o p e s  t o  t h e  Rural 
f l o o d p l a i n ,  t h e  a l i g n m e n t  m a i n l y  t r a v e r s e s  r i v e r  plain 
a n d  w o o d l a n d  t h a t  h a s  b e e n  m o d i f i e d  b y  previous 
c l e a r i n g / a g r i c u l t u r a l  practices. 

- 0 . 5 h a  o f  h i g h  c o n s e r v a t i o n  v a l u e  f o r e s t  w i l l  be 
r e m o v e d ,  h o w e v e r  t h e  m a j o r i t y  o f  E u c a l y p t  f o r e s t  that 
f r i n g e  t h e  h e a t h l a n d  w i l l  b e  retained. 

P o t e n t i a l  a d v e r s e  i m p a c t s  o n  l a n d s c a p e  c h a r a c t e r  t h a t  need 
t o  b e  c o n s i d e r e d  include: 

- t h e  p r o p o s e d  a l i g n m e n t  w o u l d  n o t  p r o v i d e  a 
v i s u a l / p h y s i c a l  m a r g i n  t o  t h e  f u t u r e  g r o w t h  and 
d e v e l o p m e n t  o f  B r u n s w i c k  H e a d s  t o w n s h i p  u n l e s s  strict 
l a n d u s e  c o n t r o l s  a r e  e n f o r c e d  t o  e n s u r e  c o n s e r v a t i o n  of 
t h e  h e a t h  a n d  f o r e s t  communities. 

- t h e  i n t r o d u c t i o n  o f  w e e d s  d u r i n g  a n d  after 
construction. 

- t h e  a l i g n m e n t  c o u l d  b e c o m e  a m a j o r  i m p e d i m e n t  t o  faunal 
m o v e m e n t s  f r o m  t h e  h e a t h l a n d  t o  forest/woodland 
c o m m u n i t i e s .  T h e  u s e  o f  l o w  v i a d u c t  s t r u c t u r e s  as 
r e c o m m e n d e d  b y  p r o j e c t  t e a m  e c o l o g i s t  s h o u l d  be 
c o n s i d e r e d  t o  f a c i l i t a t e  f a u n a l  movements. 

- t h e  p r o p o s a l  w i l l  r e q u i r e  a c u t  e m b a n k m e n t  o f  u p  to 
2 0 . 0 m  i n  d e p t h  a t  S a d d l e  R o a d .  T h i s  w i l l  h a v e  a 
s i g n i f i c a n t  v i s u a l  i m p a c t  o n  t h e  r i d g e l i n e  a n d  f o r m  an 
u n d e s i r a b l e  s i l h o u e t t e  a g a i n s t  t h e  s k y l i n e .  Terracing 
a n d  r e v e g e t a t i n g  t h e  c u t  f a c e s  w i l l  r e d u c e  t h e  impact 
o f  l a n d f o r m  a l t e r a t i o n  a t  t h i s  l o c a l i t y  ( F i g u r e  6). 
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TABLE 5 

LANDSCAPE 
CHARACTER 
UNIT 

PROPOSED 
ALTERATION 

LANDSCAPE 
SIGNIFICANCE 

VISUAL 
IMPACT 

SIGNIFICANCE 

River B y p a s s  r e c o n n e c t s  to Regional Moderate 
Precinct P a c i f i c  H i g h w a y  prior 

t o  t h e  e x i s t i n g  bridge 
c r o s s i n g .  T h i s  will 
r e t a i n  a l l  riverbank 
vegetation. 

T h e  B y p a s s  will 
v i s u a l l y  i n t r u d e  onto 
t h e  p r o p e r t y  o f  the 

Local Moderate/High 

C a r a v a n  Park. 

Rural 
Floodplain 

R e m o v a l  o f  Casuarina 
w o o d l a n d  l o c a t e d  o n  the 
s o u t h e r n  b o u n d a r y  of 
t h e  C a r a v a n  Park. 

Local Moderate 

F i l l  w i l l  visually 
i m p o s e  u p o n  a n d  disrupt 
t h e  n a t u r a l  l e v e l  of 
t h e  floodplain. 

Local Moderate 

Floodplain 
Forest 

A p p r o x i m a t e l y  0 . 5 h a  of 
f o r e s t  v e g e t a t i o n  of 
h i g h  c o n s e r v a t i o n  value 
w i l l  b e  t r a v e r s e d  by 
t h e  B y p a s s .  The 
p r o p o s e d  viaduct 
s t r u c t u r e  w i l l  reduce 
w i l l  r e d u c e  required 
w i d t h  o f  swathe 
disturbance. 

District Mid 

Riverplain A p p r o x i m a t e l y  1 . 1 h a  of Local/ Mid 
Woodland E u c a l y p t  w o o d l a n d  with 

c l e a r e d  u n d e r s t o r e y  of 
m o d e r a t e  t o  high 
c o n s e r v a t i o n  w i l l  be 
r e m o v e d  b y  corridor. 

District 

Wooded 
Hillslope 

F o r e s t  a r e a s  o n  the 
s o u t h e r n  s e c t i o n  of 

District High 

S a d d l e  R o a d  r e m o v e d  by 
c u t  earthworks. 

2 0 . 0 m  c u t  a t  Saddle Local High 
R o a d  w i l l  alter 
e x i s t i n g  r u r a l  hill 
s l o p e  c h a r a c t e r  o f  the 
locality 
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5 . 2  I m p a c t  o n  L o c a l  Residents 

T h e  a l i g n m e n t  w i l l  c a u s e  n e g l i g i b l e  v i s u a l  i n t r u s i o n  for 
B r u n s w i c k  H e a d s  t o w n s h i p  r e s i d e n t s  d u e  t o  containment 
p r o v i d e d  b y  s u r r o u n d i n g  v e g e t a t i o n  a n d  d i s t a n c e  f r o m  the 
development. 

T h e  r e s i d e n t s  o f  B r u n s w i c k  H e a d s  w i l l  g e n e r a l l y  benefit 
f r o m  t h e  B y p a s s  a s  i t  w i l l  r e d u c e  c o n g e s t i o n  b y  diverting 
t r a f f i c  a w a y  f r o m  t h e  p r e s e n t  v i l l a g e  c e n t r e .  T h e  viewer 
p o p u l a t i o n  o f  l o c a l  r e s i d e n t s  o v e r l o o k i n g  t h e  busy 
h i g h w a y  w i l l  b e  r e d u c e d  s i g n i f i c a n t l y  a s  t h e  highway 
t h r o u g h  t h e  t o w n s h i p  r e v e r t s  t o  a l o c a l  m a i n  street. 

H o w e v e r  a n u m b e r  o f  r u r a l  r e s i d e n t i a l  p r o p e r t i e s  located 
o n  t h e  S a d d l e  R o a d  h i l l s l o p e  a n d  a d j o i n i n g  r i v e r  plain 
w i l l  h a v e  v i e w s  a l t e r e d  b y  t h e  p r o p o s a l .  I n  particular 
t h e  r e s i d e n c e / n u r s e r y  a n d  a d j o i n i n g  r e s i d e n t i a l  property 
l o c a t e d  o n  t h e  n o r t h e r n  S a d d l e  R o a d  f o o t s l o p e s  w i l l  incur 
i m m e d i a t e  f o r e g r o u n d  v i s u a l  e x p o s u r e  t o  t h e  Bypass 
c o r r i d o r  u n l e s s  e f f e c t i v e  v i s u a l  screening/mitigation 
m e a s u r e s  a r e  i m p l e m e n t e d .  T h e  p r e s e n t  idyllic 
b u s h l a n d / r u r a l  s e t t i n g  t h e s e  t w o  r e s i d e n c e s  presently 
e n j o y  w i l l  b e  s i g n i f i c a n t l y  d i m i n i s h e d  b y  t h e  Bypass 
( F i g u r e  6). 

T h e  f o u r  r e s i d e n c e s  l o c a t e d  o n  t h e  S a d d l e  R o a d  hillslopes 
w i l l  n o w  e x p e r i e n c e  g l i m p s e s  t h r o u g h  t h e  existing 
v e g e t a t i v e  c o v e r  o f  t h e  p r o p o s e d  B y p a s s .  Landscape 
r e v e g e t a t i o n  t r e a t m e n t s  i n  c o m b i n a t i o n  w i t h  r e t e n t i o n  of 
a d j o i n i n g  f o r e s t / w o o d l a n d  c o m m u n i t i e s  w i l l  visually 
c o n t a i n  t h e  d e v e l o p m e n t  a n d  r e d u c e  t h e  i m p a c t  o f  the 
s w a t h e  i n  v i e w s  f r o m  t h e s e  residences. 

R e s i d e n t i a l  a r e a  a d j o i n i n g  t h e  B r u n s w i c k  R i v e r  caravan 
p a r k  w i l l  b e  s c r e e n e d  f r o m  t h e  B y p a s s  b y  t h e  existing 
C a s u a r i n a  w o o d l a n d  l o c a t e d  t o  t h e  s o u t h  o f  the 
development. 

T h e  e a s t e r n  b o u n d a r y  o f  t h e  c a r a v a n  p a r k  w i l l  be 
e n c r o a c h e d  u p o n  b y  t h e  p r o p o s a l  r e s u l t i n g  i n  t h e  l o s s  of 
a n u m b e r  o f  c a r a v a n  s i t e s .  A p p r o p r i a t e  landscape 
t r e a t m e n t s  t o  v i s u a l l y  s e p a r a t e  t h e  B y p a s s  a n d  caravan 
p a r k  w o u l d  b e  r e q u i r e d  i n  m i t i g a t i n g  t h i s  impact. 

B a y s i d e  W a y  r e s i d e n t i a l  d e v e l o p m e n t  w i l l  i n c u r  minimal 
v i s u a l  e x p o s u r e  d u e  t o  t h e  s c r e e n i n g  e f f e c t  of 
i n t e r v e n i n g  v e g e t a t i o n  a n d  landform. 

T h e  v i s u a l  i m p a c t  o f  t h e  B y p a s s  o n  r e s i d e n c e s  a t  night 
w i l l  m a i n l y  b e  c o n f i n e d  t o  g l a r e  f r o m  v e h i c l e  headlights 
m o v i n g  a l o n g  t h e  l o c a l  c o r r i d o r .  H o w e v e r  t h e  m a j o r i t y  of 
t h i s  g l a r e  w i l l  b e  c o n t a i n e d  b y  t h e  surrounding 
v e g e t a t i v e  c o v e r  a n d  r o a d s i d e  l a n d s c a p e  treatments 
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F i x e d  l i g h t i n g  s t a n d s  w i l l  b e  l o c a t e d  a t  t h e  n o r t h e r n  and 
s o u t h e r n  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  P a c i f i c  Highway. 
T h e s e  i n t e r s e c t i o n  a r e  l o c a t e d  a c o n s i d e r a b l e  distance 
a w a y  f r o m  r e s i d e n t i a l  a r e a s  t o  p o s e  a g l a r e  p r o b l e m .  The 
u s e  o f  s p e c i a l l y  p a i n t e d  l a n t e r n s  o r  t h e  a t t a c h m e n t  of 
b u f f  l e s  a n d  v i s o r s  s h o u l d  b e  c o n s i d e r e d  a s  a mitigation 
m e a s u r e  i f  f u t u r e  r e s i d e n t i a l  d e v e l o p m e n t  i s  l o c a t e d  in 
c l o s e  p r o x i m i t y  t o  t h e s e  intersections. 

5 . 3  I m p a c t  o n  P a c i f i c  H i g h w a y  Motorists 

T h e  c o r r i d o r  w i l l  t r a v e r s e  a v a r i e t y  o f  landscape 
c h a r a c t e r s ,  t h u s  a l l o w i n g  m o t o r i s t s  t o  e x p e r i e n c e  the 
d i v e r s e  s u r r o u n d i n g s  o f  t h e  B r u n s w i c k  H e a d s  locality. 

E l e v a t e d  v i e w s  w i l l  n o t  b e  p o s s i b l e  a s  t h e  alignment 
o f f e r s  l i t t l e  v a r i e t y  i n  g r a d e .  C u t  e a r t h w o r k s  a t  Saddle 
R o a d  w i l l  r e d u c e  t h e  r o a d  v e r t i c a l  a l i g n m e n t  t o  t h e  level 
o f  t h e  a d j o i n i n g  riverplain. 

T h e  e n c l o s i n g  n a t u r e  o f  t h e  t a l l  forest/woodland 
c o m m u n i t i e s  s i t u a t e d  b e t w e e n  t h e  r u r a l  f l o o d p l a i n  and 
S a d d l e  R o a d  h i l l s l o p e s  w i l l  r e s t r i c t  v i e w s  t o  the 
f o r e g r o u n d .  T h e  S a d d l e  R o a d  c u t  w i l l  a l s o  restrict 
l a t e r a l  v i e w s  t o  t h e  foreground. 

A c r o s s  t h e  r u r a l  f l o o d p l a i n  l a n d s c a p e  t r e a t m e n t s  will 
a l l o w  c o n t r o l l e d  v i e w  b r e a k s  f o r  e x t e n d e d  e n f r a m e d  views 
a c r o s s  t h e  floodplain. 

T h e  s o u t h e r n  " g a t e w a y "  i n t o  B r u n s w i c k  H e a d s  is 
i n a d e q u a t e l y  a d d r e s s e d .  I t  p r o v i d e s  m o t o r i s t s  w i t h  poor 
v i s u a l  o r i e n t a t i o n  a n d  a n t i c i p a t e d  s e n s e  o f  a r r i v a l  to 
t h e  t o w n s h i p .  T h e  u s e  o f  a r u r a l  r i g h t  t u r n  l a n d  rather 
t h a n  a r o u n d a b o u t  r e d u c e s  t h e  s i g n i f i c a n c e  o f  the 
i n t e r s e c t i o n  a s  a m a j o r  " g a t e w a y "  t o  t h e  township. 
U n l e s s  t h e  t u r n  o f f  i s  a d e q u a t e l y  s i g n p o s t e d  a n d  visually 
d e n o t e d  b y  l a n d s c a p e  t r e a t m e n t ,  m o t o r i s t s  m a y  m i s s  the 
e n t r y  t o  B r u n s w i c k  H e a d s  township. 

T h e  n o r t h e r n  " g a t e w a y "  p r o v i d e s  a g o o d  s e n s e  o f  visual 
o r i e n t a t i o n  a n d  a r r i v a l  a s  m o t o r i s t s  a r e  e x p o s e d  to 
d i s t a n t  g l i m p s e s  o f  t h e  t o w n s h i p  a n d  r u r a l  floodplain 
f r o m  t h e  e l e v a t e d  a r e a s  n o r t h  o f  t h e  river. 
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6 .  LANDSCAPE MITIGATION MEASURES TO REDUCE V I S U A L  IMPACT 

T h e  f o l l o w i n g  l a n d s c a p e  r e c o m m e n d a t i o n s  s h o u l d  be 
c o n s i d e r e d  d u r i n g  t h e  p l a n n i n g ,  d e s i g n  a n d  construction 
s t a g e s  t o  m i n i m i s e  a d v e r s e  v i s u a l  i m p a c t s  a n d  t o  improve 
t h e  v i s u a l  e n v i r o n m e n t  o f  t h e  project. 

6 . 1  P l a n n i n g  a n d  D e s i g n  Stage 

C u t  Batter 

I n  o r d e r  t o  v i s u a l l y  m i n i m i s e  t h e  i m p a c t  o f  t h e  Saddle 
R o a d  c u t ,  t e r r a c e  c u t  f a c e  a t  1 . 0 m  i n t e r v a l s  t o  reduce 
t h e  a p p a r e n t  h e i g h t  o f  t h e  c u t  a n d  t o  e n c o u r a g e  future 
r e g e n e r a t i o n  f o r  e r o s i o n  c o n t r o l  p u r p o s e s  ( F i g u r e  11). 

T h e  t o p  o f  c u t  b a t t e r s  s h o u l d  a l s o  b e  r o u n d e d  t o  c r e a t e  a 
m o r e  n a t u r a l  t r a n s i t i o n  o f  l a n d f o r m  character. 

F i l l  b a t t e r s  t h r o u g h  f o r e s t / w o o d l a n d  c o m m u n i t i e s  should 
b e  a m a x i m u m  3 : 1  t o  r e d u c e  s w a t h e  w i d t h  a n d  i n c r e a s e  the 
p r o x i m i t y  o f  m a t u r e  v e g e t a t i o n  a l o n g  t h e  B y p a s s  corridor. 

F i l l  b a t t e r  g r a d i e n t s  a c r o s s  t h e  l e v e l  r u r a l  floodplain 
s h o u l d  b e  6 : 1  o r  f l a t t e r  t o  v i s u a l l y  i n t e g r a t e  t h e  road 
s t r u c t u r e  w i t h  t h e  u n d u l a t i n g  landform. 

I t  i s  i m p o r t a n t  t o  k e e p  c l e a r i n g  f o r  r o a d  p r o p o s a l  t o  an 
a b s o l u t e  m i n i m u m  i n  o r d e r  t o  m a x i m i s e  s c r e e n i n g  provided 
b y  e x i s t i n g  vegetation. 

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

U t i l i s e  B y r o n  C o u n c i l  L E P  t o  r e s t r i c t  p o s s i b l e  future 
w e s t w a r d  e x p a n s i o n  o f  B r u n s w i c k  H e a d s  t o w n s h i p  a n d  to 
e n s u r e  t h e  h i g h  c o n s e r v a t i o n  s t a t u s  o f  t h e  heathland. 
T h i s  w i l l  m a i n t a i n  a n  a d e q u a t e  b u f f e r  z o n e  a n d  screening 
o f  t h e  B y p a s s  f o r  t o w n s h i p  residents. 

T o  i n c r e a s e  t h e  s i g n i f i c a n c e  o f  t h e  ' g a t e w a y '  entries 
i n t o  B r u n s w i c k  H e a d s  t o w n s h i p ,  t h e  i n t r o d u c t i o n  of 
r o u n d a b o u t  t r e a t m e n t s  t o  r e i n f o r c e  t h e  n o d e  s h o u l d  be 
c o n s i d e r e d  i n s t e a d  o f  p r o p o s e d  r u r a l  r i g h t  t u r n  lanes. 

A d v a n c e  p r e p a r a t i o n  o f  l a n d s c a p e  d o c u m e n t s  w i l l  be 
r e q u i r e d  t o  a l l o w  t i m e  f o r  o n  s i t e  c o l l e c t i o n  o f  native 
s e e d  a n d  p r o p a g a t i o n  o f  l o c a l  p l a n t  material. 
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6 . 2  C o n s t r u c t i o n  Phase 

• T o  m i n i m i s e  t h e  a r e a  t o  b e  d i s t u r b e d  a t  a n y  o n e  time, 
e x c a v a t i o n  w o r k s  s h o u l d  b e  s t a g e d  t o  a l l o w  progressive 
s t a b i l i s a t i o n  b y  n a t i v e  s e e d / g r a s s  s e e d  revegetation. 

E r o s i o n  c o n t r o l  t e c h n i q u e s  s u c h  a s  s e d i m e n t a t i o n  p o n d s  be 
i n c o r p o r a t e d  a s  p e r  S t a t e  P o l l u t i o n  C o n t r o l  Commission 
recommendations. 

A l l  n a t i v e  v e g e t a t i o n  c l e a r e d  b e  w o o d c h i p p e d  f o r  re-use 
a s  a m u l c h  m a t e r i a l  a n d  s e e d  s o u r c e  i n  revegetation 
works. 

A l l  s i t e  t o p s o i l  a n d  l e a f  m u l c h  b e  s t r i p p e d  p r i o r  t o  road 
c o n s t r u c t i o n  a n d  s t o c k p i l e d  t o  r e t a i n  n a t i v e  seed 
c o n t e n t .  T o  r e t a i n  l a n d s c a p e  v a l u e  o f  n a t i v e  seed 
c o n t e n t ,  e a c h  s t o c k p i l e  i s  t o  b e  r e p l a c e d  i n  the 
v e g e t a t i o n  z o n e  f r o m  w h i c h  i t  w a s  s t r i p p e d .  I f  available 
s t o c k p i l e s  o f  l o g s / r o o t  s t u m p s  s h o u l d  b e  p r o v i d e d  f o r  re- 
u s e  a s  f a u n a  habitats. 

T o  f a c i l i t a t e  a n  e f f e c t i v e  r e v e g e t a t i o n  p r o g r a m m e ,  ensure 
t h a t  a c i d  o r  p o t e n t i a l  a c i d  s u l p h a t e  s o i l s  u s e d  f o r  fill 
e m b a n k m e n t  c o n s t r u c t i o n  a r e  p l a c e d  a s  t h e  l o w e r  l a y e r s  of 
f i l l .  M i n i m i s e  t h e  t i m e  o f  e x p o s u r e  t o  a i r  b y  reburying 
t h e  e x c a v a t e d  s o i l  a s  q u i c k l y  a s  p o s s i b l e ,  p r e f a b l y  on 
t h e  s a m e  day. 

A l l  s o i l  s t o c k p i l e s  s h o u l d  b e  l o c a t e d  w i t h i n  t h e  corridor 
s w a t h e  s o  a s  t o  m i n i m i s e  a d d i t i o n a l  disturbance. 

A l l  t o p s o i l  i n f e s t e d  w i t h  w e e d s  a n d  e x o t i c  g r a s s  species 
s h o u l d  b e  r e m o v e d  f r o m  t h e  s i t e .  W e e d  contaminated 
t o p s o i l  s h o u l d  n o t  b e  u s e d  i n  t h e  r e v e g e t a t i o n  works. 

M a c h i n e  a n d  e m p l o y e e  a c c e s s  t o  b e  p r o p e r l y  m a n a g e d  within 
t h e  r o a d  r e s e r v e  t o  a v o i d  a n  u n n e c e s s a r y  clearing. 
C o n s t r u c t i o n  t r a c k s  s h o u l d  b e  k e p t  t o  w i t h i n  3 . 0  m o f  the 
t o p  o r  t o e  o f  t h e  batter. 

C o n s t r u c t i o n  c o m p o u n d s  s h o u l d  b e  l o c a t e d  o n  l e v e l  ground 
i n  p r e v i o u s l y  d i s t u r b e d  a r e a s  o r  w i t h i n  t h e  cleared 
s w a t h e .  T h e  r e h a b i l i t a t i o n  o f  c o n s t r u c t i o n  compounds 
s h a l l  i n c o r p o r a t e  l a n d s c a p e  w o r k s  i n  a c c o r d a n c e  w i t h  the 
o v e r a l l  l a n d s c a p e  theme. 
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6 . 3  L a n d s c a p e  Treatments/Recommendations 

6 . 3 . 1  G e n e r a l  L a n d s c a p e  D e s i g n  T h e m e  

T h e  l a n d s c a p e  d e s i g n  t h e m e  i s  b a s e d  o n  t h e  following 
objectives: 

R e c o g n i s e  a n d  r e i n f o r c e  t h e  n a t u r a l  q u a l i t i e s  o f  the 
s t u d y  a r e a  b y  r e t a i n i n g  e x i s t i n g  i n d i g e n o u s  s p e c i e s  and 
e s t a b l i s h i n g  a d d i t i o n a l  p l a n t i n g s  o f  s p e c i e s  e n d e m i c  to 
t h e  B r u n s w i c k  H e a d s  l o c a l i t y .  H o w e v e r ,  r a t h e r  than 
i m p l e m e n t  a u n i f o r m  r e v e g e t a t i o n  t h e m e  a l o n g  t h e  Bypass 
r e s e r v e ,  t h e  l a n d s c a p e  p r o p o s a l  w i l l  r e c o g n i s e  the 
e x i s t i n g  c h a r a c t e r  t r a n s i t i o n s  o f  f o r e s t ,  heathland, 
w o o d l a n d  a n d  wetland. 

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

R e d u c t i o n ,  c o n t r o l  a n d  m a n a g e m e n t  o f  e x i s t i n g  and 
p o t e n t i a l  w e e d  invasion. 

M i n i m i s e  t h e  v i s u a l  i m p a c t  o n  r e s i d e n t i a l  p r o p e r t i e s  in 
c l o s e  p r o x i m i t y  t o  t h e  p r o p o s a l  t h r o u g h  t h e  p r o v i s i o n  of 
s u i t a b l y  l o c a t e d  s c r e e n  planting. 

T o w n  e n t r y  g a t e w a y s  t o  b e  v i s u a l l y  d e n o t e d  b y  a 
c o m p o s i t i o n  o f  e x o t i c  a n d  n a t i v e  f e a t u r e  t r e e  g r o u p s  and 
s h r u b  understorey. 

6 . 3 . 2  G e n e r a l  L a n d s c a p e  R e c o m m e n d a t i o n s  

R e v e g e t a t i o n  t o  i n v o l v e  a c o m b i n a t i o n  o f  n a t i v e  seeding 
a n d  u s e  o f  e s t a b l i s h e d  p l a n t  s t o c k .  T h e  m a j o r i t y  of 
p l a n t i n g  s h a l l  c o m p r i s e  o f  s u i t a b l y  h a r d e n e d  semi- 
a d v a n c e d  a n d  t u b e  s t o c k  s i z e d  p l a n t s .  A t  m o r e  sensitive 
l o c a t i o n s  s u c h  a s  t o w n  g a t e w a y s ,  s u p e r  a d v a n c e d  o r  semi- 
m a t u r e  s t o c k  w o u l d  a l s o  b e  utilised. 

D e p t h  o f  c l e a n  t o p  s o i l  m a t e r i a l  f o r  p l a n t i n g  s h o u l d  be 
a t  l e a s t  1 0 0  mm p l a c e d  o v e r  a r i p p e d  s u b b a s e .  All 
p l a n t i n g  a r e a s  n e e d  t o  b e  m u l c h e d  w i t h  a h a r d w o o d  c h i p  to 
a d e p t h  o f  1 0 0  mm. 

T o  d i s c o u r a g e  r o a d s i d e  f e e d i n g  o n  g r a s s e d  a r e a s  b y  native 
a n i m a l s ,  s h r u b  p l a n t i n g  s h o u l d  b e  e s t a b l i s h e d  u p  t o  the 
r o a d  v e r g e .  N a t i v e  a n i m a l  c o n t r o l  d e v i c e s  s u c h  as 
p e r i m e t e r  f e n c i n g ,  f e n c e  b r e a k s  a n d  f a u n a  c u l v e r t s  should 
b e  i m p l e m e n t e d  a s  p e r  t h e  e c o l o g i s t ' s  E I S  r e p o r t .  Chain 
m e s h  f e n c i n g  t o  c o n t r o l  g r o u n d  f a u n a  m o v e m e n t  will 
r e q u i r e  m e a s u r e s  t o  r e d u c e  v i s u a l  i m p a c t  s u c h  a s  height 
c o n t r o l ,  g r e y  o r  b l a c k  c o l o u r i n g  a n d  vegetative 
screening. 
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• I n d i g e n o u s  s p e c i e s  i n c o r p o r a t e d  i n t o  t h e  s c h e m e  a r e  t o  be 
d r a w n  f r o m  t h e  n a t u r a l  p l a n t  c o m m u n i t i e s  a r o u n d  t h e  study 
a r e a .  S p e c i e s  l i s t i n g s  a n d  v e g e t a t i o n  m a p p i n g  contained 
i n  t h e  E I S  f l o r a  r e p o r t  i s  t o  b e  c o n s u l t e d  d u r i n g  the 
d e t a i l e d  l a n d s c a p e  d e s i g n  s t a g e  o f  t h e  p r o j e c t  t o  ensure 
t h a t  p r o p o s e d  l a n d s c a p e  t r e a t m e n t s  m a t c h  t h e  adjacent 
v e g e t a t i o n  communities. 

• S e e d  c o l l e c t i o n  f o r  p r o p a g a t i o n / r e v e g e t a t i o n  purposes 
w i l l  b e  a n e c e s s a r y  c o m p o n e n t  o f  t h e  l a n d s c a p e  works. 
P r o v i s i o n  s h o u l d  b e  m a d e  f o r  t h i s  w o r k  t o  b e  undertaken 
n o t  l e s s  t h a n  t w o  y e a r s  p r i o r  t o  construction. 

6 . 3 . 3  S p e c i f i c  L a n d s c a p e  T r e a t m e n t s  

R a t h e r  t h a n  d e v e l o p  a u n i f o r m  r e v e g e t a t i o n  treatment 
a l o n g  t h e  B y p a s s  r e s e r v e ,  i t  i s  r e c o m m e n d e d  t h a t  a 
t h e m a t i c  l a n d s c a p e  a p p r o a c h  b e  d e v e l o p e d  t h a t  recognises 
t h e  e x i s t i n g  v e g e t a t i o n  t r a n s i t i o n s  l a n d s c a p e  character, 
r e s i d e n t i a l  s c r e e n i n g  r e q u i r e m e n t s ,  a n d  major 
i n t e r s e c t i o n  n o d e s  ( F i g u r e  7 a n d  8). 

T h e s e  l a n d s c a p e  t h e m e s  h a v e  b e e n  d e s c r i b e d  f o r  each 
s e c t i o n  a s  follows: 

R i v e r  Precinct 

T h e  p r o p o s e d  B y p a s s  r e - j o i n s  t h e  P a c i f i c  H i g h w a y  p r i o r  to 
t h e  e x i s t i n g  b r i d g e  c r o s s i n g .  V e g e t a t i o n  presently 
l o c a t e d  o n  t h e  r i v e r  m a r g i n s  w i l l  r e m a i n  intact. 
H o w e v e r ,  a d d i t i o n a l  p u r e  s t a n d  p l a n t i n g  o f  C a s u a r i n a  
a l a u c a  a n d  M e l a l e u c a  g u i n q u e n e r v i a  w o u l d  m a t c h  the 
e x i s t i n g  r i v e r i n e  c h a r a c t e r  a n d  r e i n f o r c e  t h e  bridge 
c r o s s i n g  c o n n e c t i o n  ( F i g u r e  9). 

D e n s e  C a s u a r i n a  p l a n t i n g  w i l l  a l s o  v i s u a l l y  s e p a r a t e  and 
s c r e e n  t h e  B y p a s s  f r o m  t h e  a d j a c e n t  c a r a v a n  park 
d e v e l o p m e n t  ( F i g u r e  9). 

S e m i - R u r a l  G r a s s l a n d / O p e n  W o o d l a n d  T r e a t m e n t  

T h i s  t r e a t m e n t  i s  a p p l i c a b l e  t o  t h e  f l o o d p l a i n  area 
n o r t h - w e s t  o f  t h e  t o w n s h i p  t h a t  i s  c u r r e n t l y  u s e d  for 
g r a z i n g  activities. 

L a n d s c a p e  t r e a t m e n t s  w i l l  i n v o l v e  t h e  s t r a t e g i c  planting 
o f  t r e e s ,  s h r u b s  a n d  g r o u n d c o v e r s  t o  r e d u c e  t h e  i m p a c t  of 
t h e  f i l l  b a t t e r  a c r o s s  t h e  l e v e l  f l o o d p l a i n  a n d  allow 
c o n t r o l l e d  v i e w b r e a k s  o v e r  t h e  f l o o d p l a i n  landscape. 
T h i s  w i l l  p r o v i d e  a v i s u a l l y  c o n t r a s t i n g  e x p e r i e n c e  to 
t h e  f o r e g r o u n d  e n c l o s u r e  o f  t h e  r i v e r p l a i n  f o r e s t  (Figure 
10). 
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FIGURE 10 
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R e i n f o r c e m e n t  o f  t h e  e x i s t i n g  c a s u a r i n a  w o o d l a n d  along 
t h e  s o u t h e r n  b o u n d a r y  o f  t h e  C a r a v a n  p a r k  w i l l  ensure 
t h a t  t h e s e  v i e w e r s  a r e  e f f e c t i v e l y  s c r e e n e d  f r o m  the 
Bypass. 

R e c o m m e n d e d  s p e c i e s  include: 

TREES 

SHRUBS 

C a s u a r i n a  glauca 
M e l a l e u c a  quinquenervia 
E u c a l y p t u s  robusta 

C a l l i s t e m o n  salignus 
L e p t o s p e r m u m  attenuatum 
B a n k s i a  ericifolia 
A c a c i a  avlacocarpa 
C a l l i s t e m o n  citrinus 

GROUNDCOVER H i b b e r t i a  scanden 
B r a c k e n  fern 
L o m a n d r a  longifolia 

R i v e r p l a i n  Forest/Woodland 

T h i s  t r e a t m e n t  i s  r e c o m m e n d e d  f o r  a r e a s  l o c a t e d  o n  the 
r i v e r p l a i n  b o u n d e d  b y  t h e  S a d d l e  R o a d  h i l l s l o p e s  and 
r u r a l  floodplain. 

L a n d s c a p e  t r e a t m e n t s  s h a l l  i n v o l v e  dense 
E u c a l y p t / M e l a l e u c a  p l a n t i n g  t o  v i s u a l l y  c o n t a i n  the 
r o a d w a y  a n d  t o  m i n i m i s e  v i e w s  o f  t h e  B y p a s s  f r o m  Saddle 
R o a d  ( F i g u r e  10). 

S p e c i e s  s e l e c t i o n  f o r  l a n d s c a p e  t r e a t m e n t s  w i l l  be 
d e t e r m i n e d  b y  t h e  s i t e  d r a i n a g e  pattern. 

R e c o m m e n d e d  s p e c i e s  f o r  a r e a s  w i t h  a d e q u a t e  drainage 
includes: 

TREES 

SHRUBS 

E u c a l u p t u s  pilularis 
E u c a l y p t u s  robusta 
E u c a l y p t u s  intermedia 

B a n k s i a  aemula 
L e p t o s p e r m u m  polygalifolium 
A c a c i a  aulacocarpia 
D o d o n a e a  triquetra 

GROUND COVER L o m a n d r a  longifolia 

On m o i s t  s i t e s ,  s u c h  a s  a d j a c e n t  t o  t h e  viaduct 
s t r u c t u r e ,  l a n d s c a p e  t r e a t m e n t s  u s i n g  d o m i n a n t  s t a n d s  of 
M e l a l e u c a  q u i n q u e n e r i a  w o u l d  b e  c o m p a t i b l e  t o  the 
s u r r o u n d i n g  v e g e t a t i o n  c h a r a c t e r  ( F i g u r e  11). 
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R e c o m m e n d e d  s p e c i e s  include: 

TREES 

SHRUBS 

GROUND COVER 

M e l a l e u c a  quinquenervia 
E u c a l y p t u s  robusta 
C a s u a r i n a  glauca 

L e p t o s p e r m u m  whitei 
L e p t o s p e r m u m  polygalifolium 
B a c k e a  stenophylla 
C a l l i s t e m u n  salignus 

R e s t i o  tetraphyllus 
G a h n i a  sieberana 

G a t e w a y  T r e a t m e n t s  

L a n d s c a p e  t r e a t m e n t  a t  g a t e w a y s  s h a l l  i n v o l v e  a 
d i s t i n c t i v e  p l a n t i n g  s c h e m e  w h i c h  s e r v e s  a s  a visual 
s i g n a l  t o  m o t o r i s t  w i s h i n g  t o  e n t e r  t h e  township. 

T h e m e  p l a n t i n g s  o f  S y z y g i u m  c o o l m i n i a n u m  (Blue 
L i l l y p i l l y )  w i l l  v i s u a l l y  d e n o t e  t h e  i n t e r s e c t i o n  a s  well 
a s  d i s p l a y  t h e  f l o r a l  e m b l e m  o f  t h e  B r u n s w i c k  Heads 
locality. 
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1 .  G e o l o g y  a n d  Soils 

T h e  geology o f  t h e  a r e a  t raversed b y  t h e  p roposed  B r u n s w i c k  Heads 
B y p a s s  i s  s h o w n  o n  t h e  Tweed Heads  1:250,000 Geological Map. 

M o s t  o f  t h e  r o u t e  corridor is  located o n  Q u a t e r n a r y  age  sediments 
cons i s t ing  pr imari ly  of  es tuar ine  a n d / o r  m a r i n e  depos i t s  o f  sand. 
However, a por t ion  of  t h e  Bypass  towards  i t s  s o u t h e r n  e n d  will pass 
t h r o u g h  Palaeozoic metased iments  o f  t h e  Neranleigh - Fernvale  Group. 
M a i n  r o c k  t y p e  i n  th i s  a r e a  is  a phyllite. 

A m a p  showing  t h e  geology of  t h e  a r e a  i s  s h o w n  o n  figure 1. 

G e o t e c h n i c a l  Investigation 

A geotechnical  site investigation w a s  carr ied o u t  i n  A u g u s t  and 
Sep tember ,  1991 to obta in  more detailed informat ion o n  geology and 
soil type.  T h i s  consisted of excavator d u g  t e s t  holes  i n  t h e  low lying 
s a n d y  a r e a s  a n d  bore holes us ing  a drilling rig i n  t h e  p roposed  cutting 
w h e r e  t h e  phyllite rock  will be  excavated. Schedu le  s h e e t s  of  the 
invest igat ion a n d  drilling logs of t h e  two bo re  holes  a r e  inc luded in 
Append ix  1. 

T h e  invest igat ion h a s  shown soils a long t h e  proposed  corr idor  - other 
t h a n  over t h e  cut t ing  - consis t  a lmos t  entirely o f  s a n d s .  These  soils 
h a v e  general ly  a uniform s a n d y  tex tured  profile a n d  a r e  poorly graded 
i.e. fairly un i fo rm in  grain  size. A d a r k  b r o w n  s a n d  o r  silty sand 
topsoil  w i t h  some  organic or  vegetable m a t t e r  o c c u r s  to  d e p t h s  of 
1 0 0 m m  to 2 0 0 m m  a n d  generally overlies a c lean  whi te  o r  grey sand. 
T h e  colour  o f  t h e  s a n d  becomes a d a r k e r  grey o r  b r o w n  colour  with 
d e p t h  a n d  s o m e  shells  were  detected i n  p laces  indica t ing  a marine 
s o u r c e  of  deposi t ion for t h e  s a n d s  a t  t h a t  depth .  A d a r k  brown 
relatively h a r d  indura ted  s a n d  layer w a s  detected i n  t h r e e  o f  t h e  four 
t e s t  ho les  a t  a d e p t h  of 8 0 0 m m  o r  deeper  a n d  a t h i c k n e s s  o f  300mm 
o r  more. 

Bore  ho les  wi th in  t h e  elevated a r e a  proposed  for excavat ion showed 
t h e  r o c k  i s  mos t ly  a weathered phyllite mater ia l  of  low s t rength .  A 
phylli te i s  a foliated metamorphic  rock  of  sed imen ta ry  origin i.e. i t  was 
originally m o s t  probably a shale  b u t  h a s  u n d e r g o n e  c h a n g e  d u e  to 
p r e s s u r e  o f  overlying material  t o  develop a foliated clearage and 
b e c o m e  a phyllite. I t  is  most ly  highly o r  modera te ly  w e a t h e r e d  within 
t h e  p roposed  cut t ing  forming clays, sil ts a n d  clayey gravel type 
mater ia l s .  However i n  places  i t  i s  slightly wea the red  o r  f resh  but 
s h o u l d  still b e  able t o  b e  easily excavated b y  r ipping d u e  t o  t h e  closely 
s p a c e d  foliation developed. 

T h i s  ma te r i a l  i s  proposed for u s e  a s  fill for t h e  e m b a n k m e n t  a long the 
l eng th  o f  t h e  Bypass.  Quanti t ies  of  mater ia l  p roposed  for  excavation 
a r e  suff icient  a n d  quali ty is  s imilar  t o  t h a t  u s e d  i n  m a n y  other 
r oadworks  projects  along t h e  Pacific Highway. 



H , C 

No signif icant  minera l  r e  ources o r  q u a r r y  mate r ia l s  a r e  k n o w n  to 
e x i s t I t h 1 r r t h e p r o p o s e .  rou te  corridor. 

T e s t i n g  a n d  Analys is  o f  So i l  Samples  

Labora tory  t e s t ing  h a s  b e e n  carried o u t  o n  t h e  s a n d  s a m p l e s  obtained 
i n  t h e  investigation. Tes t  resu l t s  a r e  s h o w n  i n  Appendix  2.  These 
r e s u l t s  s h o w  t h e  s a n d  i s  cohesionless a n d  i s  ma in ly  fine t o  medium 
grained. 

In  o r d e r  t o  a s s e s s  a n y  potent ial  for acidic soil condi t ions  w h i c h  may 
affect r u n o f f  water ,  samples  of  the  soils a n d  s t a n d i n g  f reshwate r  were 
t a k e n  for  test ing.  The  samples  were  ana lysed  a t  t h e  Cent re  for 
Coas ta l  M a n a g e m e n t  a t  t h e  University o f  n e w  Eng land  - Northern 
rivers. Resu l t s  o f  th i s  analysis  are  inc luded i n  Appendix  3. 

T h e  r e s u l t s  indicate  there  is  significant acid s u l p h a t e  soil potential 
a n d  t h a t  t h e  p resence  of  ac tua l  acid s u l p h a t e  soils is  likely. 

T h e  NSW Soil conservation Service (now D e p a r t m e n t  o f  Conservation 
a n d  L a n d  Management)  have  produced  a "Soil Note" (Veness and 
T h o m p s o n ,  1990) wh ich  describes t h e s e  mater ia l s  a n d  their 
occur rence  a n d  d i scusses  m a n a g e m e n t  options.  A copy  of  this 
d o c u m e n t  i s  inc luded i n  Appendix 3. Also, guidel ines  have  been 
developed b y  Tweed Shire  Council - j u s t  to  t h e  n o r t h  o f  t h e  Brunswick 
a r e a  - i n  l a n d  u s e  pract ices  for the  m a n a g e m e n t  o f  acid s u l p h a t e  soils. 
A copy  o f  t h e s e  guidelines a r e  also included i n  Appendix  3. 

D u e  to  t h i s  potent ia l  problem being recognized, p rocedures  c a n  now 
b e  imp lemen ted  to  prevent  a n y  adverse  envi ronmenta l  effects, b o t h  on 
a n d  off t h e  si tes.  A more  detailed soils su rvey  will b e  car r ied  o u t  to 
de t e rmine  t h e  ex ten t  of  t h e  ac tua l  acidic soil condi t ions  a n d  potential 
for acidic  soil conditions. T h e  m a n a g e m e n t  p rocedures  as 
d o c u m e n t e d  i n  t h e  Tweed Shi re  guidelines a n d  Soil Conservat ion "Soil 
Note" will b e  implemented a s  required to  e n s u r e  protec t ion  o f  any 
a rea ,  s t r u c t u r e s  o r  aquat ic  f a u n a  t h a t  could b e  affected. 
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"CROWN COPYRIGHT.  REPRODUCED FROM 
C M A  1:25000 TOPOGRAPHIC M A P  O F  BRUNSWICK HEADS 

W I T H  PERMISSION O F  T H E  LAND INFORMATION CENTRE, N S W  DEPARTMENT OF 
CONSERVATION AND LAND MANAGEMENT." 



2 .  E x i s t i n g  E n v i r o n m e n t  a n d  Landform 
Characteristics 

T h e  a r e a  t r ave r sed  b y  t h e  Bypass  corridor i s  mos t ly  a flat  a n d  low 
lying coas t a l  p la in  consist ing of  e s tua r ine  o r  m a r i n e  s a n d  deposits 
a ssoc ia ted  w i t h  t h e  Brunswick  River floodplain a n d  also w i t h  pre- 
exist ing t ida l  f lats o r  b e a c h  zones. 

To t h e  sou th -wes t ,  t h e  count ry  r ises  to  r idges wh ich  a r e  associated 
w i t h  m u c h  older  rock  u n i t s  of  t h e  Neranleigh - Fernvale Group.  The 
p roposed  r o u t e  in tersects  these  u n i t s  a t  j u s t  one  location towards  the 
s o u t h e r n  end. 

Excep t  for t h a t  a r e a  proposed for a cu t t ing  t h e  whole rou te  location is 
s h o w n  o n  t h e  Brunswick  Heads  topographic m a p  to  b e  less  t h a n  10m 
ASL i n  elevation. Due  to  th i s  low lying landform, t h e  r o u t e  will be 
s i t ua t ed  o n  a low fill e m b a n k m e n t  - except  where  i t  p a s s e s  through 
t h e  cutting. 

T h e  exis t ing v i sua l  environment  comprises  open  g rassed  paddocks 
wi th  s ca t t e r ed  t i m b e r  i n  t h e  n o r t h  , revegetated a r e a s  of  low growth 
nat ive  p l a n t s  - descr ibed o n  t h e  Brunswick  Heads  Topographic  map 
a s  s c r u b  - i n  t h e  centra l  port ions a n d  tal ler  d e n s e  unc l ea red  native 
vegeta t ion to  t h e  sou th .  M u c h  of t h e  a r e a  gives t h e  impress ion  of 
be ing  r a t h e r  unproduct ive ,  low lying, s w a m p y  g r o u n d  w h i c h  would 
have  expans ive  a r e a s  of  sa tu ra t ed  g r o u n d  o r  b e  covered i n  water 
t h r o u g h o u t  m o s t  o f  t h e  year. 



3 .  F o u n d a t i o n  Conditions 

F o u n d a t i o n  f o r  t h e  p r o p o s e d  r o a d w a y  a l o n g  i t s  fu l l  l e n g t h  - w i t h  the 
e x c e p t i o n  o f  w h e r e  i t  p a s s e s  t h r o u g h  t h e  c u t t i n g  - i s  o n  s a n d s .  A 
d e s c r i p t i o n  o f  t h e s e  s a n d s  i s  i n c l u d e d  i n  p a r t  1 above. 

I t  i s  w e l l  a c k n o w l e d g e d  t h a t  s a n d s  g e n e r a l l y  p r o v i d e  a n  excellent 
f o u n d a t i o n  m a t e r i a l .  T h i s  i s  b e c a u s e  t h e y  h a v e  e x c e l l e n t  drainage 
p r o p e r t i e s  a n d  p r a c t i c a l l y  n o  s h r i n k a g e  o r  s w e l l i n g  characteristics. 
A n y  s e t t l e m e n t  t h a t  m a y  o c c u r  d u e  t o  t h e  w e i g h t  o f  t h e  overlying 
e m b a n k m e n t  i s  u s u a l l y  s m a l l  i n  s i ze  a n d  r e l a t i ve ly  q u i c k ,  occurring 
a s  t h e  e m b a n k m e n t  i s  placed. 

H o w e v e r ,  t h e  s i t e  i n v e s t i g a t i o n  s h o w e d  t h e  s a n d s  a r e  fa i r ly  uniformly 
g r a d e d ,  m a k i n g  t h e m  o f  l o w  re la t ive  d e n s i t y .  T h i s  m e a n s  t h a t  when 
s a t u r a t e d  t h e y  c o u l d  t e n d  t o  b e  p r o n e  t o  a t y p e  o f  b e h a v i o u r  k n o w n  as 
t h i x o t r o p h y  w h e r e  t h e y  m a y  b e h a v e  l ike  m o b i l e  t h i c k  l i q u i d s  when 
s u b j e c t e d  t o  s h e a r i n g  forces .  S i g n s  o f  t h i s  b e h a v i o u r  w e r e  n o t e d  in 
s o m e  o f  t h e  e x c a v a t e d  s a t u r a t e d  s a n d s  i n  t h e  s i t e  i n v e s t i g a t i o n  carried 
out. 

S u c h  f o u n d a t i o n  c o n d i t i o n s  a n d  p o t e n t i a l  d i f f icu l t ies  w o u l d  b e  fully 
a s s e s s e d  i n  a d e t a i l e d  i n v e s t i g a t i o n  a n d  a p p r o p r i a t e  engineering 
c o n s t r u c t i o n  t e c h n i q u e s  i m p l e m e n t e d  t o  e n s u r e  s t a b i l i t y  e .g .  t h e  use 
o f  g e o f a b r i c  l a y e r s .  I t  i s  n o t  c o n s i d e r e d  l ike ly  t h a t  a n y  d e e p  excavation 
a n d  r e p l a c e m e n t  o f  f o u n d a t i o n  m a t e r i a l  wil l  b e  n e c e s s a r y  a t  a n y  point. 
H o w e v e r  i t  wi l l  p r o b a b l y  b e  n e c e s s a r y  t o  r e m o v e  t h e  g r a s s  a n d  t o p  soil 
l a y e r .  W h e r e  t h i s  i s  d o n e ,  s u c h  m a t e r i a l  m a y  b e  u s e f u l  f o r  spreading 
o n  e m b a n k m e n t  b a t t e r s  t o  a i d  v e g e t a t i o n  growth. 



4 .  G r o u n d w a t e r  a n d  Drainage 

T h e  p r o p o s e d  r o u t e  fo r  m o s t  o f  i t s  l e n g t h  t r a v e r s e s  f lat ,  l o w  ly ing  land 
a s s o c i a t e d  w i t h  t h e  B r u n s w i c k  River  floodplain. 

T h e  a r e a  u s u a l l y  h a s  a h i g h  w a t e r  t a b l e  w h i c h  e x i s t s  i n  s a n d  aquifers. 
A t  t h e  t i m e  o f  t h e  inves t iga t ion ,  t h e  w a t e r  t a b l e  w a s  a t  a d e p t h  of 
8 0 0 m m  t o  1 2 0 0 m m .  However ,  t h i s  i n v e s t i g a t i o n  w a s  c a r r i e d  o u t  after 
a p r o l o n g e d  d r y  p e r i o d .  I n  m o r e  n o r m a l  w e t  s e a s o n s  t h e  w a t e r  table 
leve l  w o u l d  b e  e x p e c t e d  t o  b e  a t  a m u c h  h i g h e r  level, a t  o r  n e a r  the 
g r o u n d  surface. 

S u r f a c e  w a t e r  r u n o f f  i s  a s s i s t e d  i n  s o m e  a r e a s  b y  a s e r i e s  o f  excavated 
o p e n  d r a i n s  t o  a i d  t h e  n a t u r a l  d r a i n a g e .  H o w e v e r  s u r f a c e  w a t e r  can 
lie o v e r  p a r t s  o f  t h e  a r e a  e v e n  i n  d r y  p e r i o d s ,  p a r t i c u l a r l y  a t  the 
n o r t h e r n  e n d  w h e r e  e l eva t ion  i s  s l igh t ly  lower. 

S a m p l e s  o f  s t a n d i n g  s u r f a c e  w a t e r  w e r e  co l l ec ted  a t  a n u m b e r  of 
p l a c e s  i n c l u d i n g  e x c a v a t e d  d r a i n s  a n d  n a t u r a l  l o w  ly ing  a r e a s .  T w o  of 
t h e s e  s a m p l e s  w e r e  a n a l y s e d  a t  t h e  C e n t r e  f o r  C o a s t a l  Management- 
U . N . E .  a n d  r e s u l t s  a r e  i n c l u d e d  i n  A p p e n d i x  3 ( 2 n d  p a g e  o f  report 
f r o m  t h e  C e n t r e  f o r  C o a s t a l  Management). 

T h e  B y p a s s  c o n s t r u c t i o n  w o u l d  n o t  s ign i f i can t ly  a l t e r  drainage 
p a t t e r n s  i n  t h e  a r e a .  D r a i n a g e  s t r u c t u r e s  w o u l d  b e  p r o v i d e d  at 
e x i s t i n g  c h a n n e l s  a n d  f low p a t h s  t h a t  a r e  c r o s s e d  b y  t h e  proposed 
r o u t e .  C a r e f u l  a t t e n t i o n  t o  d r a i n a g e  d u r i n g  t h e  c o n s t r u c t i o n  phase 
a n d  m i n i m i s a t i o n  o f  t h e  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  w o u l d  h e l p  to 
p r o t e c t  s u r f a c e  w a t e r s  f r o m  siltation. 

T h e  g r o u n d w a t e r  o c c u r r i n g  i n  t h e  s a n d  a q u i f e r s  w o u l d  b e  p r o t e c t e d  as 
f a r  a s  p o s s i b l e  f r o m  c o n t a m i n a t i o n .  T h e  p o t e n t i a l  f o r  groundwater 
c o n t a m i n a t i o n  e x i s t s  b e c a u s e  o f  t h e  h i g h  h y d r a u l i c  c o n d u c t i v i t y  o f  the 
s a n d s  i n  t h e  a r e a .  E v e n  t h o u g h  t h e  g r o u n d w a t e r  i s  o f  l i t t le  use 
b e c a u s e  o f  i t s  s a l in i ty ,  a s t r a t e g y  for  t h e  p r o t e c t i o n  o f  t h e  groundwater 
wi l l  b e  a d o p t e d  t o  e n s u r e  c o n s t r u c t i o n  ac t iv i t i es  a n d  t h e i r  e f fec ts  do 
n o t  h a v e  a d v e r s e  a f fec ts .  T h e  fol lowing p r e c a u t i o n a r y  m e a s u r e s  would 
b e  implemented:- 

• T h e  c o n t r a c t o r s  p l a n t ,  e q u i p m e n t  a n d  m a t e r i a l s  c o m p o u n d s  are 
t o  b e  b u n d e d  t o  p r e v e n t  oils,  g r e a s e s  o r  o t h e r w i s e  contaminated 
w a t e r  f r o m  d i s c h a r g i n g  i n t o  t h e  n a t u r a l  d r a i n a g e  s y s t e m  or 
g r o u n d w a t e r  r e c h a r g e  areas. 

• T h e  c o n t r a c t o r s  w o u l d  b e  r e q u i r e d  t o  d i s p o s e  o f  a l l  domestic 
g a r b a g e  a n d  i n d u s t r i a l  w a s t e  i n  p r o p e r  i n d u s t r i a l  b i n s  for 
c o l l e c t i o n  b y  o t h e r s .  No o p e n  o n  g r o u n d  r u b b i s h  a r e a s  a r e  t o  be 
permitted. 

• W a s t e w a t e r  f r o m  t h e  c o n t r a c t o r s  a m e n i t i e s  w o u l d  b e  p i p e d  to 
t h e  l oca l  s e w e r a g e  s y s t e m .  No s e p t i c  t a n k s  a r e  t o  b e  permitted. 



T h e s e  m e a s u r e s  implemented for protect ing g roundwate r  would  also 
e n s u r e  t h a t  su r face  wa te r s  a r e  n o t  con tamina ted  b y  construction 
activities. I n  addit ion,  road  design would  inc lude  provision for 
d ra inage  to  control  runof f  a n d  revegetation of  cleared a r e a s  would  be 
car r ied  o u t  a s  s o o n  a s  possible after  construction. 



5 .  C o n s t r u c t i o n  Materials 

Material  for fill required for e m b a n k m e n t  cons t ruc t ion  a long t h e  route 
is  p roposed  to  come  from t h e  one  large cu t t ing  n e a r  t h e  s o u t h e r n  end 
o f  t h e  Bypass .  A s  d iscussed,  th i s  material  is  a wea the red  phyllite rock 
w h i c h  w h e n  excavated would  consis t  primarily of  clays, clayey gravels 
a n d  s o m e  rock  pieces  of  a n  overall qual i ty  su i table  for fill. 

Quan t i t i e s  o f  mater ia l s  wi th  regard to  fill r equ i rements  a n d  available 
ma te r i a l  i n  t h e  cu t t ing  a re  p lanned  to  b e  ba lanced.  This  m e a n s  there 
will b e  n o  n e e d  to  bor row addit ional fill mater ia l  f rom off t h e  j o b  si te  or 
a n e e d  to  d ispose  of  a n y  leftover material. 

P a v e m e n t  ma te r i a l s  however, would need  to  b e  imported to  t h e  job 
site. F ina l  de te rmina t ion  of  pavement  type is  ye t  t o  b e  m a d e ,  b u t  will 
e i ther  b e  concrete  o r  flexible, t h e  la t ter  being layers of  c r u s h e d  rock  or 
n a t u r a l  gravel compac ted  to form t h e  pavement .  Pavement  materials 
wou ld  come  f rom existing resources  i n  es tabl i shed quar r ies  o r  gravel 
p i t s  o f  a qua l i ty  neces sa ry  to m e e t  required specifications. 

Cons t ruc t ion  activities a n d  mater ia ls  s torage would  b e  confined to the 
B y p a s s  r o a d  reserve or  ad jacen t  a reas  of severed RTA land.  T h e  road 
reserve wou ld  b e  fenced prior  to the  commencemen t  of roadworks. 

S h o u l d  t h e  p a v e m e n t  be  concrete, a concrete ba tch ing  p l a n t  m a y  be 
temporar i ly  es tabl ished.  This  would b e  located e i ther  o n  o r  adjacent 
t h e  cons t ruc t ion  site. The  Cement  a n d  Concrete Association have  set 
o u t  guide- l ines  to  provide m e a s u r e s  to  control  noise a n d  dust 
e m a n a t i n g  from b a t c h i n g  plants. 

T h e  u s e  o f  concre te  a s  a possible pavement  type would  b e  confirmed 
d u r i n g  t h e  detai led design stage. 



6 .  E a r t h w o r k s  a n d  E r o s i o n  Safeguards 

C o n s t r u c t i o n  w i t h i n  t h e  p r o p o s e d  r o a d  r e s e r v e  w o u l d  r e q u i r e  clearing 
o f  a w i d t h  s u f f i c i e n t  o n l y  t o  e s t a b l i s h  t h e  r o a d  formation. 

E x c e p t  f o r  m a t e r i a l  w i t h i n  t h e  p r o p o s e d  c u t t i n g ,  e x i s t i n g  s o i l s  are 
p r i m a r i l y  s a n d s .  D u e  t o  t h e i r  t o p o g r a p h i c  p o s i t i o n ,  t h e s e  soils 
g e n e r a l l y  r e p r e s e n t  a l o w  e r o s i o n  h a z a r d .  a n  e x c e p t i o n  w o u l d  b e  those 
s o i l s  e x p o s e d  a d j a c e n t  t o  d r a i n a g e  c h a n n e l s  w h i c h  m a y  b e  s u b j e c t  to 
b a n k  e r o s i o n .  D e t a i l e d  i n v e s t i g a t i o n  o f  l o c a l i s e d  f low p a t t e r n s  and 
ve loc i t i e s  a n d  s u i t a b l e  s c o u r  p r o t e c t i o n  m e a s u r e s  w o u l d  be 
undertaken. 

T e m p o r a r y  e r o s i o n  c o n t r o l s  w o u l d  b e  d e v e l o p e d  t o  s u i t  e a c h  s t a g e  of 
c o n s t r u c t i o n  activity. 

T h e  m a i n  e n v i r o n m e n t a l  c o n s i d e r a t i o n  f o r  t h e  e m b a n k m e n t  i s  t h a t  of 
t h e  p o t e n t i a l  f o r  g r o u n d w a t e r  c o n t a m i n a t i o n  d u r i n g  c o n s t r u c t i o n .  In 
l o w  l y i n g  a r e a s  o f  t h e  B r u n s w i c k  c o a s t a l  a r e a  t h e  g r o u n d w a t e r  level is 
c l o s e  t o  t h e  s u r f a c e .  Also  t h e  s a n d  d e p o s i t s  i n  t h i s  a r e a  a r e  generally 
o f  h i g h  h y d r a u l i c  c o n d u c t i v i t y  m a k i n g  t h e  a r e a  s e n s i t i v e  t o  infiltration 
o f  contaminates. 

W h e n  t h e  c o n s t r u c t i o n  s i t e  i s  c l ea red ,  g r a d e d  c o n t o u r  d r a i n s ,  or 
d i v e r s i o n  c h a n n e l s ,  w o u l d  b e  f o r m e d  t o  d i v e r t  r u n o f f  f r o m  o u t s i d e  the 
s i t e  a r o u n d  t h e  w o r k s .  T h e  a i m  o f  t h i s  t e c h n i q u e  i s  t o  k e e p  potential 
s e d i m e n t  l a d e n  r u n o f f  a w a y  f r o m  u n d i s t u r b e d  a r e a s .  T h i s  would 
m a i n t a i n  t h e  w a t e r  q u a l i t y  o f  n e a r b y  w a t e r c o u r s e s ,  e s p e c i a l l y  the 
B r u n s w i c k  River. 

H a u l  r o a d s  a n d  a c c e s s  t r a c k s  w i t h i n  t h e  r o a d  r e s e r v e  a s s o c i a t e d  with 
t h e  c o n s t r u c t i o n  ac t iv i t i e s  w o u l d  b e  p l a n n e d  w i t h  s p e c i a l  a t t e n t i o n  to 
e r o s i o n  c o n t r o l .  All r o a d s  w o u l d  b e  p r o p e r l y  c o n s t r u c t e d  w i t h  gravel 
s o  t h a t  t h e  t r a n s p o r t  o f  s e d i m e n t  b y  v e h i c l e  w h e e l s  i s  minimised. 

S e d i m e n t  w h i c h  d o e s  r e a c h  t h e  b o u n d a r y  o f  t h e  c o n s t r u c t i o n  site 
w o u l d  b e  c o l l e c t e d  b y  s e d i m e n t  t r a p s ,  w h i c h  c o u l d  i n c l u d e  s i l t  fences, 
h a y  b a l e s  a n d  f i l ter  t r e n c h e s .  T h e  s e d i m e n t  t r a p s  w o u l d  b e  retained 
a f t e r  c o n s t r u c t i o n  c e a s e s  u n t i l  s u c h  t i m e  a s  r e s t o r a t i o n  w o r k s  s u c h  as 
l a n d s c a p i n g  t r e a t m e n t s  (seeding,  t u b e  p l a n t i n g s  etc) h a v e  become 
effect ive.  T o  d e t e r m i n e  t h e  t i m e  w h e n  t h e  s t r u c t u r e s  c a n  b e  safely 
r e m o v e d ,  a m o n i t o r i n g  p r o g r a m  w o u l d  b e  d e v e l o p e d  b y  t h e  RTA and 
s t a f f  w o u l d  r o u t i n e l y  c h e c k  s t r e a m  s e d i m e n t a t i o n  levels ,  w a t e r  quality 
a n d  q u a l i t y  o f  r u n o f f  d u r i n g  a n d  a f t e r  t h e  c o n s t r u c t i o n  p h a s e .  This 
m o n i t o r i n g  w o u l d  i n c l u d e  t e s t i n g  f o r  p H  t o  e n s u r e  a c i d i c  w a t e r  (pH 
l e s s  t h a n  4) d o e s  n o t  l eave  t h e  site. 

P i p e d  d i v e r s i o n  d r a i n s  w o u l d  a l s o  b e  c o n s t r u c t e d  t h r o u g h  the 
p r o p o s e d  d e v e l o p m e n t  s o  t h a t  n a t u r a l  r u n o f f  p a s s e s  t h r o u g h  t h e  site. 
T h i s  w o u l d  h a v e  t h e  effect  o f  m a i n t a i n i n g  re la t ive ly  d r y  c o n d i t i o n s  on 
t h e  r o a d  s u r f a c e  i n  p e r i o d s  o f  w e t  w e a t h e r ,  a n d  w o u l d  prevent 
b a c k w a t e r  f l ows  deve lop ing ,  p a r t i c u l a r l y  d u r i n g  floods. 



To stabi l ise  soil a r o u n d  t h e  road  reserve a r e a  i n  t h e  longer  t e r m  a 
p r o g r a m  o f  re-vegetation would b e  es tabl ished.  Th is  landscaping 
p r o g r a m  wou ld  a lso  be  a imed a t  establ ishing a s  quickly a s  possible  a 
protective g r a s s  cover o n  e m b a n k m e n t  b a t t e r s  s o  t h a t  s i l t  a n d  clay 
w a s h e d  off i n  runof f  i n  t h e  early m o n t h s  af ter  complet ion is 
minimised. 

Potent ial  for  eros ion a n d  scouring o n  t h e  face o f  t h e  large exposed 
cu t t i ng  d u r i n g  a n d  after  excavation would  b e  considered i n  t h e  design 
a n d  cons t ruc t i on  phases .  The  face o f  t h e  cu t t ing  would  b e  laid well 
b a c k  a t  a n  angle  w h i c h  e n s u r e s  stability a n d  r e d u c e s  velocity o f  water 
flow. I n  addi t ion,  sui table  protection m e a s u r e s  o n  t h e  face of  the 
cu t t i ng  wou ld  b e  implemented,  s u c h  a s  seeding a n d  grass ing,  assisted 
b y  a h e s s i a n  b l a n k e t  if required. 
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- - -  - - 
SCHEDULE OF PAVEMENT AND SUBGRADE INVESTIGATION 

_ 
H . 0  FILE No. 10/62.1153 
D . 0  FILE No. 10/62.1153 
W.0 FILE No. 
LAB. No. B3802 
DATE 25/09/91 
LABORATORY AT BALLINA W.0 

WORK SH10 S h i r e  o f  Byron 
I n v e s t i g a t i o n  f o r  E . I . S  o f  t h e  p r o p o s e d  b y p a s s  f o r  B r u n s w i c k  Heaas 

HOLE, CHAINAGE PAVEMENT DESCRIPTION AND MATERIAL SAMPLE DEPTH 
AND OFFSET DISTRESS MECHANISMS DESCRIPTION No. (MM) REMARKS 

- - - - - - - -  - - 
H o l e  1 
N o r t h e r n  End 

F l a t  a r e a ,  w i t h  surface 
d r a i n a g e ,  grassland. 

Topsoil 
D a r k  Brown Sand 
w i t h  Vegitation. 

- 0-100 

' 

• W h i t e /  G r e y  Sand lA 100-550 F i e l d  M o i s t u r e  = 13.1% 

* W a t e r  T a b l e  a t  1200mm. 
D a r k  G r e y  Sand 1B 550-3300+ F i e l d  M o i s t u r e  = 24.3% 

* H o l e  c e a s e d  a t  3300mm due 
t o  c a v e  in. 

1 . _ ..i 
SIGNATURE 

I 7 
R Cormick DESIGNATION TESTING OPERATOR DATE 30/09/91 



SCHEDULE OF PAVEMENT AND SUBGRAD-E INVESTIGATION _._ q H . 0  FILE No. 1 0 / 6 2 . 1 1 5 3  . 
D . 0  FILE No. 10/62.1153 
W.0 FILE No. 
LAB. No. B3802 
DATE 25/09/91 
LABORATORY AT BALLINA W.0 

WORK SH10 S h i r e  o f  Byron 
I n v e s t i g a t i o n  f o r  E . I . S  o n  t h e  p r o p o s e d  b y p a s s  f o r  B r u n s w i c k  Heads 

- 
HOLE, CHAINAGE PAVEMENT DESCRIPTION AND MATERIAL SAMPLE DEPTH 
AND OFFSET DISTRESS MECHANISMS DESCRIPTION No. (MM) REMARKS 

H o l e  2 F l a t  a r e a ,  w i t h  surface 
d r a i n a g e ,  grassland. 

Topsoil 
D a r k  Brown Sand 
w i t h  Vegitation. 

- 0-200 

; 

W h i t e /  G r e y  Sand 2A 200-500 F i e l d  M o i s t u r e  = 22.8% 

D a r k  Grey W a t e r  t a b l e  a t  1100mm 
Clayey/Sand 
w i t h  Shells 2B 500-3200 * F i e l d  M o i s t u r e  = 28.5% 

D a r k  Brown - * 3200+ * A p p r o x i m a t e  depth 
I n d u r a t e d  Sand C o u l d n ' t  g e t  exact 

m e a s u r e m e n t  d u e  t o  c a v e  in. 

# H o l e  c e a s e d  d u e  t o  c a v e  in. 

1 

SIGNATURE 2 Cormick DESIGNATION TESTING OPERATOR DATE 30/09/91 



— 
SCHEDULE OF PAVEMENT AND SUBGRADE INVESTIGATION H . 0  FILE No. 10/62.1153 

D . 0  FILE No. 10/62.1153 
W.0 FILE No. 
LAB. No. B3802 

, DATE 25/09/91 
LABORATORY AT BALLINA W.0 

WORK SH10 S h i r e  o f  Byron 
I n v e s t i g a t i o n  f o r  E . I . S  o n  t h e  p r o p o s e d  b y p a s s  f o r  B r u n s w i c k  Heads 

HOLE, CHAINAGE PAVEMENT DESCRIPTION AND MATERIAL SAMPLE DEPTH 
AND OFFSET DISTRESS MECHANISMS DESCRIPTION No. (MM) REMARKS 

H o l e  3 H e a t h  Vegitation Topsoil 
D a r k  Brown Sand 
w i t h  Vegitation. - 0-100 

n 

Brown Sand 3A 100-1300 F i e l d  M o i s t u r e  = 12.2% 
* W a t e r  t a b l e  a t  1000mm 

G r e y  Sand 3B 1300-1800 F i e l d  M o i s t u r e  = 25.0% 

D a r k  Brown 
I n d u r a t e d  Sand 3C 1800-2100 

D a r k  Brown Sand 3D 2100-2800+ F i e l d  M o i s t u r e  = 24.3% 

# H o l e  c e a s e d  d u e  t o  c a v e  in. 

SIGNATURE R Cormick DESIGNATION TESTING OPERATOR DATE 30/09/91 

. _ 



SCHEDULE OF PAVEMENT AND SUBGRADE INVESTIGATION H . 0  FILE No. 10/62.1153 
D . 0  FILE No. 10/62.1153 
W.0 FILE No. 
LAB. No. B3802 
DATE 25/09/91 
LABORATORY AT BALLINA W.0 

WORK SH10 S h i r e  o f  Byron 
I n v e s t i g a t i o n  f o r  E . I . S  o n  t h e  p r o p o s e d  b y p a s s  f o r  B r u n s w i c k  Heads 

HOLE, CHAINAGE 
AND OFFSET 

PAVEMENT DESCRIPTION AND 
DISTRESS MECHANISMS 

MATERIAL 
DESCRIPTION 

SAMPLE 
No. 

DEPTH 
(MM) REMARKS 

H o l e  4 
( N e a r  p o w e r  lines) 

H e a t h  Vegitation Topsoil 
D a r k  Brown Sand 
w i t h  Vegitation. 

W h i t e  Sand 

D a r k  Brown 
I n d u r a t e d  Sand 

- 

4A 

4B 

0-200 

200-800 

800-1900+ 

F i e l d  M o i s t u r e  = 19.8% 

* W a t e r  t a b l e  a t  800mm 

, 

1SIGNATURE X '  

- ,_  
R Cormick DESIGNATION TESTING OPERATOR DATE 30/09/91 
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t . NON-CORE DRILL HOLE-GEOLOGICAL LOG HOLE NO • 1 PROJECT • SHIO. SHIRE Of BYRON. F I L E  / JOB NO 110/62.1153 
LOCATION : 

BRUNSWICK HEADS BY PASS - CUT I ING. SHEET 1 OF 5 
POSITION : SOUTHERN SECT ION E . 5 2 9 6 9 . 2  N=39856.5 SURFACE ELEVATION : 28.49 ANGLE FROM VERTICAL: o. 
RIG TYPE i PIONEER MOUNTING : TRAILER CONTRACTOR : R f A DRILLER : 5 WAITS 

DATE STARTED: 15.8.91 DATE COMPLETED: 20.8.91 DATE LOGGED: 20.8.91 LOGGED BY : J .  L . 
CHECKED BY : G K 

DRILLING MATERIAL 

I 

DRILLING CASING 
0 
. . F_ . 
7j 

,x ,_ 

F. .. .. 
ZZ 5 o & 

GROUND 

WATER 

LEVELS 
SAMPLES, 

TESTS, 

ETC 
E 
= 

.., 
1-I 
't 

.., . i. 

CLASSIFICATION 
SYMBOL MATERIAL DESCRIPTION 

Soil Type, Colour, Plasticity or Particle Characteristic 
Secondary & Minor Components 

MOISTURE 

I 

CONDITION t 0-L 
n-V 
,E,e6' 

STRUCTURE 

1, other observations 

— 
L.. 
,— 
'— 

1-- 

— 
— 

— 

cc 
— 'C 
— •-s" 

'—' 
— 

_ 

_ 

_ 

_ 
— 

_ 

( 

1 

CL SILTY CLAY: 

YELLOW, P INK-PHY1 LITE . 

AS ABOVE. 

D Si 

— 
— 
_ 
— 

— 
—. 
— 
— 

--, 

_ 
_ 
— 

—' 
— 
— 
— 
— 

— 
— 
— 
_ 
_ 

— 
— 

4-- 

I 

I 

I 

.._ 

— 

_ 

— 
— 

__ 
— 

_ 
_ 

— 

_ 
— 
— 
_ 

_ 

— 
— 
— 
— 

— 
— 

.— 
— 
— 

— 
— 

— 
_ 
— 

2.0041 END NON-CORE DRILLING. 

SEE CORED DR ILL HOLE SLICE IS 2 , 3 , 4 , 5  OR 5 

FOR INFORMATION 

• 

— 
— 

— 
— 
— 

— 
— 
— 
_ 
_ 

--, 

— 

— 
_ 

— 
— 
— 

— 
— 
— 
— 

— 
_ 
— 
— 
— 

— 
— 
— 
_ 
— 

— 
— 

— 
— 

—. 

— 
— 

— 
--, 

— 
— 
_ 

See Standard Sheets for 
details of abbreviations 
& basis of descriptions. 

A T A 

NSW 
O S  58.2  1 2flii 

ROADS A N D  TRAFFIC AUTHORITY, 
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8 

• , CORED DRILL HOLE LOG HOLE NO : 1 
PROJECT : SITIO. SHIRE OF BYRON. FILE / JOB NO : 10/62.1153 
LOCATION : 

BRUNSWICK HEADS BY PASS - CUTTING. SHEET  2 OF 5 

POSITION . 
SOUTHERN SECTION E . 5 2 9 6 9 . 2  N . 3 9 8 5 6 . 5  SURFACE ELEVATION : 28.49 ANGLE FROM HORIZONTAL: 904 

RIG T Y P E  PIONEER MOUNTING : TRAILER CONTRACTOR : R T A DRILLER . S. WATTS 

CASING DIAMETER : im BARREL ( length): 3.0m BIT • DIAMOND BIT CONDITION : ow 
DATE STARTED: 15.8.91 DATE COMPLETED: 20.8.91 OATE LOGGED: 15.8.91 LOGGED BY J.L. CHECKED BY: oK 

DRILLING MATERIAL FRACTURES 
PROGRESS ,̀.. - g 

t. . , T.T... 
FRILL 

OEPTH 

SAMPLES 

t 

FIELD 

TESTS 

“ 

k' 
. 

,., 

r DESCRIPTION 
ROCK TYPE : C.alour, Grain size, Structure 

( texture , fabric, minerol composition, hardness 
alteration, cementation, etc as applicable) 

i, 
... 

v ' 

EST STRENGTH 
Is ISOImft 

.......mi „ 
II 

NATURAL 
FRACTURE 

PA S C I N G  (mm / 

- 0, 

...i. 

t_ 2 

ADDITIONAL DATA 
( joints, pcutinqs,seams,zones,etc I 
Description, orientatio 0, infi lling 

or coahng ,shape,rovghness, 
thickness, other 

7. , .7., 

. .... 

.4.. ..., 

SCE NON-CORE DRILL HOLE 51-111 I OF 5 

FOR INFORMATION. 

2.80m START CORING 

_ 
- 
_ 
- 

— 
_ 

- 
- 

— 
- 
- 
- 

— 
- 
- 
- 

— 
_ 
- 

- 
— 

- 
- 

- 

rr 

c., 100% 

RE 

TURN 

4.65 

PURL LITE 
YELLOW, RED, WHITE THI6LY LAMINATED. 
OCCASIONAL HARD LAYERS. 

Mw 

Sw 

mw 
SW 

mw 
Sw 
mw 

4 

--- 

SOF I 
— 

- WHITE CLAY 
_ 

wHI TI CLAY — 

FRIABLE, SOFI 

— 

_ 

_ 

—. 
- 
- 
- 

- WHI 1E CLAY, SOFT 
- 

FRIABLE, SIFT 
—. 
_, 
- 
- 

_ 

_ 

— QUARTZ SCAM 
- 

.1. SOFT 
— 

_ 

- 
- 

3.80 

CORE LOSS 0.85m ( 3 . 8 0  - 4.65) 

4.65 

5.40 

PHYLUTE: 

YELLOW, WHITE, THINLY LAMINATED. 

ArAP 
%NM 

X 5.13 

CORE LOSS 0.27m (5.13-5.40) 
5.40 

6.15 

PHYLLITE : YELLOW, WHITE, THINLY LAMINATED MW— 

5.55 

CORE LOSS 0 . 6 0  ( 5 . 5 5  - 6.15) 

6.15 

6.75 

- - ,  PHYLLITE : 
YELLOW, WHITE, RED, ISOLATED QUARTZ SEAM. 

6 61 

MW==.. 
..-1,-...-1.... 

2 

6 . 7 5  CORE LOSS 0.14m ( 6 . 6 1  - 6,75) 

6 . 9 1  CORE LOSS 0.16m ( 6 . 7 5  - 6.91) 

7.63 

- PHYLLITE: 

YELLOW, WHI T I ,  RED, THINLY LAMINATED. 

7.75 

MW 

SW 

PHYLLITE : 
RED, YELLOW, THINLY LAMINATED. 

See Standard Sheets for R T A 

details of abbreviations ROADS A N D  TRAFFIC AUTHOR TV, NSW 
69-50-12eQ 

S. basis. of descriptions. 



10 

11 

12 

4 

15 

CORED DRILL HOLE LOG HOLE NO • 1 
PROJECT 

. 
SHIO. SHIRE OF BARON. FILE / JOB NO 110/62. '153 

LOCATION : BRUNSWICK HEADS BY PASS - CUTTING. SHEET 5 OF 5 

POSITION SOUTHERN SECTION E . 5 2 9 6 9 . 2  N . 3 9 8 5 6 . 5  SURFACE ELEVATION : 28.49 ANGLE FROM HORIZONTAL 90° 
RIG TYPE PIONCER M O U N T I N G  TRAILER CONTRACTOR • R I A D R I L L E R  P.5. 

CASING DIAMETER : NW BARREL ( length): 3.0fn B I T :  DIAMOND BIT CONDITION : GOOD 
DATE STARTED : 15.8.91 DATE COMPLETED: 20.8.91 DATE LOGGED: 19.6.91 LOGGED BY I L .  CHECKED BY ' GK 

DRILLING MATERIAL FRACTURES 
PROGRESS 

I 
rna 

(CORE 

LOSS 

-0 
A, / 

RUM 

I 

ISAMPLES 
t 
A 

FIELD 

TESTS 

g 
.c.r, - 

DESCRIPTION 
ROCK TYPE : Colour, Grain size, Structure 
( texture , fabric, mineral cor.posi ti on, hardness 

alteration, cementation, etc as applicable) 

. 

x 
.. 

EST STRENGTH 
Is MI" 

:._ 
I I 1 . . 7 1 . . . A X  x 

E 

NATURAL 
FRACTURE 

SPACINGImm) 

g 3 3 .?: ii 
^ . "  — 

VISUAL 

I 
ADDITIONAL DATA 

(joints, partings,seams, zones,etc) 
Description, orientation, infi (ling 

or coating ,shape,roughness, 
thickness, other 0 e.. 

z z 
- c = 

- 

k 
. 

8.60 

----- PHYLLITE: 

RED,YELLOW, THINLY LAMINATED. 

8.91 

S 

• 

S_S^ 

, 
Zirl- 

- 

_ 
_ 

— 
_ 
_ 
- 

OF " S T  
— 

_ 
SOF I 

- 

- 
- 
_ 

— 
- 

_ FRACTURM 

_ 
---' 

- 

— 

_ 
- 

— 
FRACTURED 

- 

_ 
— 
_ 
_ 

- 
_ 

— 

_ 
- 
- 

— 
_ 
_ 
- 

SIN 1 _ 
— 

_ 

_ 
_ 

— 
- 
- 
_ 
- 

_ 
- 
_ 

_ 

- 
_ 
_ 

— 
_ 

BLACK SEAM 
_ 

, SOFT SE Am - 

In.ir 

PHYLL1TE: 
RED, THINLY LAMINATED. HAl 

t 

CORE LOSS 0 . 6 5  ( 9 . 4 5  - 10.10) 

10.10 

I, 

,------ 

11 20 .. 

PHYLL1TE: 
YELLOW, BROWN, WHITE 

SW . 

y' 

• 
„._.-- 
c,,._-- 
_.,>----- 

'' 

10.85 

11 20 

CORE LOSS 0 . 3 5  ( 1 0 . 8 5  - 11.20) 

II 

1 2.40 

PHYLL1TE: 

RED.YELLOW, THINLY LAMINATED SW 

itw 

.,. , 

I ,4... 

X 12.10 

CORE LOSS 0 . 3 0  (12.10-12.40) 
12.40 

— 

13.40 

PHYLL1TE: 

YELLOW,BROWN, THINLY LAMINATED, 

AS ABM 

HAl- 

• 

15.09 

14.51 

CORE LOSS 0 . 5 8  (14.51-15.09) 

15.09 

PHYLL1TE: 
RE D, BROWN ,YEL 1 OW lw 

• 

, 

See Standard Sheets for A T A 

s of ns ROADS AND TRAFFIC AUTHOR TV, NSW detai abbreviatio 
8 basis. of descriptions. 
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17 

/18 

20 

121 

2 

24 

, . CORED DRILL HOLE LOG HOLE NO : 1 
PROJECT : SHIO. SHIRE OF BYRON. FILE / JOB NO 10/62.1153 
LOCATION : BRUNSWICK HEADS BY PASS - CUTTING. S H E E T  4 OF 5 

POSITION : SOUTHERN SECTION C . 5 2 9 6 9 . 2  N=19856.5 SURFACE ELEVATION : 28.49 ANGLE FROM HORIZONTAL : 90° 
RIG TYPE : PIONEER MOUNTING : TRAILER CONTRACTOR : R I A DRILLER : P.S. 
CASING DIAMETER : NW BARREL (length): 3.0fn B I T :  DIAMOND BIT CONDITION : G000 
DATE STARTED: 15.8.91 ()ATE COMPLETED: 20.8.91 DATE LOGGED: 20.8.91 LOGGED BY : i CHECKED BY: CC 

DRILLING MATERIAL FRACTURES 
PROGRESS 

0 
g 

(CORE 

LOSSIRU 
1. 

Zr 

SAMPLES 

t 

FIELD 

TESTS 

i 

-..-, c. 

'4 
,.., B s . 

, -DESCRIPTION 
ROCK TYPE : Colour, Grain size, Structure 

( texture ,fabric, mineral composition, hardness 
alteration, cementation, etc as applicable) 

g., rf, 
,...x 
i 

EST STRENGTH 
Is MI  ml'a 
— n ... .„ 

I I 

NATURAL 
FRACTURE 

N SPACIG Imrn I 

RSZSE 

..,-'. 
,;L: 

ADDITIONAL DATA 
(joints, pcutings,seams,zones,etc) 
Description, orientation, infi lling 

or coating ,shape,roughness, 

. ,, 
; 7, 

-2 ...c 
' ! - 5.,, 

,., 

- ,..., 

z 

. 

u 
• 

Z 

E 

— 
V 

0 

.1 

16.59 

, ' 16.00 

CORE LOSS 0 . 5 9  (16.00-16.59) 

16.59 

X 

- SOFT 

- BI ACK SCAM 

QUARTZ SEAM 

- FRACTURED 

18.19 

PHYLLaE: 
RED, BROWN,YELLOW,THINLY LAMINATED. 

AS ABOVE. 

FIW 

OW V4,0 

- - 

------.. 

---___ 

4.4. 

. . . ' = .  

— 

' 

20.00 

., 

19.20 

CORE LOSS 0 . 8 0  ( 1 9 . 2 0  - 20.00) 

20.00 
- - - - - - - ' 

PHYLLITE : 
BROWN, GREY, HARD. Mw 

SW 

VI.4 

0 

t i  "At 

"'."' 

- 

23.50 

— 

i 

.d 

—.-.—., 
1 

\ 

21.14 

CORE LOSS 0 . 8 6  ( 2 1 . 1 4  - 22.00) 

22.00 

I 

PHYLLITE: 

BROWN, YELLOW, THINLY LAMINATED. HW 
_ 

....--,----, 

. . 

23.07 

CORE LOSS 0 . 4 1  ( 2 1 . 0 7  - 23.50) 

23.50 
- PHYLLaE: 

B R E W  YELLOW, THIKCY LAMINATED - 

, 
. ..--------- 

See Standard Sheets for R T A 

details of abbreviations ROADS AND TRAFFIC AUTHORITY, NSW 
oases-12W 

& basis. of descriptions. 
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. CORED DRILL HOLE LOG HOLE NO 1 
PROJECT S SHIO. SHIRE OE BYRON. F I L E !  J06 NO 10/62.1153 
LOCATION : BRUNSWICK HEADS BY PASS - CUTTING. S H E E T  5 OF 5 

POSITION : SOUTHERN SECTION E 52969 .2  N .39856 .2  SURFACE ELEVATION 28.49 ANGLE FROM HORIZONTAL : 90° 
RIG TYPE : PIONEER MOUNTING : TRAILER CONTRACTOR : R I A DRILLER : P.S. 
CASING DIAMETER : NW BARREL ( l eng th ) :  3.0m B I T :  DIAMOND BIT CONDITION : GOOD 
PATE STARTED : 15.8.91 DATE COMPLETED: 20.8.91 DATE LOGGED: 20.8.91 LOGGED BY : i CHECKED BY:  GK 

'DRILLING - MATERIAL F R A C  TURES 
PROGRESS 

icoRE 

Inss 
747/PUN 

.41 

sr- 

1 
SAMPLES 

t 

FIELD 

TESTS 
. 

- -• 
,, ' . ''' -, 

DESCRIPTION 
ROCK TYPE : Colour, Gra in size, Structure 

I texture, fabr ic ,  mineral composition, hardness 
a l t e ra t i on ,  cementation, etc as applicable) 

.. : 

,_ i 

EST STRENGTH 
Is 15094P° 

- c• on .„ 
i i i 

c.".....E= 

NATURAL 
F R AC TURE 

SPACING Imm / 

g 3 3  3 § 
-..,- 

VISUAL 

I 
ADDITIONAL DATA 

( joints, partings,seams, zones,etc ) 
Description, orientation, infi lling 

or coating ,shape,roughness, 
thickness, other 

" 

. - 

... 

1 I 

- z cc cc 0 D 

. 
Er ,, z c 

i + 25.00 

... 

PHYLLITE : BROWN GREY, HARD LAYERS. KJ 

SW 

KJ 

I 11111 

I 

. - 

-...-.., 

-----....-- 
..,==-"' Of" 

FRACTURED ----- 
><, 

24.77 
CORE LOSS 0 . 2 3  ( 2 4 . 7 7  - 25.00) 

X 

25.00m END BHT 

See Standard  Sheets for R T A 

de a i l s  o f  abbrev ia t ions  V ROADS A N D  TRAFFIC AUTHORITY, NSW 
...,,.. 8. basis. of descriptions. 
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• NON-CORE DRILL HOLE-GEOLOGICAL LOG HOLE NO : 2 PROJECT SHIRE BYRON. FILE / JOB NO .10/62.115 1 S1110. 01- 
LOCATION : BRUNSWICK HEADS BY PASS - CUTTING. SHEET 1 OF 5 
POSITION : NORTHERN SECTION E . 5 2 9 7 5 . 9  N .39879 .4  SURFACE ELEVATION : 28.11 ANGLE FROM VERTICAL : 00 
RIG TYPE PlOWER MOUNTING : TRAILER CONTRACTOR . 

R I A D R I L L E R  S WATTS 

DATE STARTED: 21.8.91 DATE COMPLETED: 26.0.91 DATE LOGGED: 21.8.91 LOGGED BY : J.L. CHECKED BY : GK 
_ 

DRILLING 
. 

MATERIAL 

o ., 

ORiLLING 

FLUID 

TYPE 
t 

LDSS 

o e 

ROUND 

WATER 

lEvEtS 
SAMPLES, 

TESTS, 

ETC 

0 

CLASSIFICATION 
SYMBOL 

. 

MATERIAL DESCRIPTION 
Soil Type, Colour, Plasticity or Particle Characteristic 

Secondary g Minor Components 

... = o 

i a 

CONSISTENCY 
RELATIVE DENSITY STRUCTURE 

other observations 

- 
_ 
- 

_ 
....- 

- 
- 

- 
- 
- 
_ 
— 

_ _ _ _ _ 

cc 
g 
a 

E 

I 

1 1 
CL 

CI 

SILTY CLAY: 

YELLOW, RID BROWN PHYLLITE. 

AS ABOVE. 

M 

M 

St 

St 

- 
- 
- 
- 

— 

- 
- 

_ 
— 

_ _ _ 

I 

I 1 
4-1- 
i 1, 
I i 

_ 
_ 
_ 

— 
- 

- 

— 

— 

— 

_ 

_ 

_ 

— 
_ 

— 
_ 

- 
— 

--- 

_ 

— 
- 

_ 

2.25m CND NON-CORE DRILLING. 

SEC CORED DRILL HOLE SHEETS 2 ,  3 , 4 , 5  OF 5 

FOR IWORMAT ION 

_ 

- 
- 
._ 

— 
_ 
_ 
_ 

_ 
- 
_ 
- 
- 

-_, 

_ 
- 
- 

— 

- 

- 

— 
_ 

- 

-_, 
- 
- 
- 

— 
- 
- 

- 
— 

- 

- 
_ 

— 
- 
- 
- 

See Standard Sheets for 
de oils o f abbreviations 
8, basis of descriptions 

R T A 

NSW 
G S  , MG .2 

V R O A D S  A N D  T R A F F I C  AUTHORITY, 



. CORED DRILL HOLE LOG HOLE NO : 2 
PROJECT 

. SHIO. SHIRE OF BYRON. FILE / 1 0 0  NO 10/62,1155 
LOCATION : BRUNSWICK HEADS BY PASS - CUTTING. S H E E T  2 OF 5 
POSITION NORTHERN SECTION E 5 2 9 7 5 . 9  N-39879 .4  SURFACE ELEVATION 28 I I  ANGLE FROM HORIZONTAL • 900 
RIG TYPE PIONEER MOUNTING : TRAILER CONTRACTOR : R I A DRILLER : P. S. 

CASING DIAMETER NW BARREL ( l eng th ) :  3.0m BIT  DIAMOND BIT CONDITION : GOOD 
DATE STARTED : 21,08.91 DATE COMPLETED: 26.8.91 DATE LOGGED : 22.8.91 LOGGED BY J L CHECKED BY GK 

DRILLING MATERIAL F R A C  TURES 
PROGRESS 

(CORE 

LASZr 

RUN 

%I 

1 
SAMPLES 
t 

FIELD 

TESTS 
, 

I 

GRAPHIC 
LOG 

DESCRIPTION 
ROCK TYPE : Colour, Grain s ize,  Structure 

( tex ture  fabric, mineral cowposition, hardness 
a l t e r a t i o n ,  cementation, etc as applicable) 

o 

,-, . 

V 

EST STRENGTH 
Is Iso)". 

- •••• 
I I , 

, 7 1 - , r .  ,T, 

NATURAL 
FRACTURE 

S P A C I I m m  I 

id 3 g g 
- ,., 

VISUAL 

I 
ADDITIONAL DATA 

(joints,partings,seams,zones,etc I 
Description, orientation, inti (ling 

or coating ,shape,roughness, 
thickness, other 

T V 
.7. 

o ... 

c. 

_ 

- 

- 

_ 
- 
— 

_ 

< 

SEE NON-CORE DRILL HOLE SHEETS I OF 5 

FOR 1NEORMA I ION. 

2 . 2 5  START CORING 

— 

- 

- 
— 
- 

_ 

— 
- 
- 
_ 
_ 

— 
_ 

_ 
— 

_ 
- 

_ 
- 

_ 

- 
_ 

_ 
_ 

_ 

- 
- 
— 

- 

- 
— 

_ 
_ 
_ 

- 
_ 

- 

- 
- 
_ 
- 

- 

- 
_ 
- 

- 

V 

, 

g 

Y 

2.97 

— PHyLLITE: 
BROWN, RED, YEILOw H1.4 5171 I - 

— 

- 
_ 
_. 

— 

- 
_ 

:411111 CLAY - 
— 

_ 
- 

- 
— 

_ 
_ 

- 

— 
- 
- 
_ 
_ 

— 

- 

_ 
— 
- 
- 

_ 
_ 

- 

- 
- 

_ 

- 
- 
- 

_ 

- 
_ 
- 
_, 

— 
- 
_ 
_ 

2.72 
CORE LOSS 0 . 2 5  ( 2 . 7 2  - 2.971 

2.97 

M' 

4.07 

PHYLLITE: 
RED, WHITE, HARD LAYERS IRA- 

3.57 

CORE LOSS 0 . 5 0  ( 3 . 5 7  - 4.07) 

4.07 

4. 

PHYLLITE: 

RED, GREY BROWN, THINLY LAMINATED 
4.39 

Till 

..,>-< 4 . 4 7  CORE LOSS OUR ( 0 . 3 9  4.47) ..e... 

5.68 

PHYLLITE 

YELLOW, GREY, THINLY LAMINATED 

5.60 
-.-- 'T . . -..-- 

6.48 

PHYLLITE : 
BROWN, RED, GREY 

6.38 

1 RA 

1 

.e. 

>-‹ 6 . 4 8  CORE LOSS 0 . 1 0  ( 6 . 3 8  - 
6.48) >< 

PHYLLITE : 

BROWN, RED, GREY THINLY LAMINATED 

7.34 

CORE LOSS 0 . 7 4  ( 7 . 3 4  - 13.08) 

See Standard  Sheets for R A 

deta i  s o f  abbrev ia t ions ROADS A N D  TRAFFIC AUTHORITY, NSW 
O S  563 -  ,eli 

& basis, o f  descriptions. 
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9 

10 

12 

13 

IA 

15 

6 

. . CORED DRILL HOLE LOG HOLE NO 2 
PROJECT SAID.  SHIRE Of BYRON. FILE I JOB NO :10/62.1153 
LOCATION : BRUNSWICK HEADS BY PASS - CUTTING. SHEET  3 OF 5 
POSITION NORTHERN S a i l ( )  E 5 2 9 7 5 . 9  T0439879.4 SURFACE ELEVATION : 28.11 ANGLE FROM HORIZONTAL: 90° 
RIG TYPE PIONEER MOUNTING : TRAILER CONTRACTOR 

R I A DRILLER : P 5 

CASING DIAMETER: NW BARREL ( length): 3. Om B IT  DIAMOND BIT CONDITION : GOOD 
PATE STARTED: 21.8.91 DATE COMPLETED: DATE LOGGED: 22.8.91 LOGGED BY ' .3 L CHECKED BY: OK 

DRILLING l 

MATERIAL F R A C  TURES 
PROGRESS 

(CORE 

uass 

'Run 
%I 

1 
SAMPLES 

t 

FIELD 

TESTS 
GRAPHIC 

LOG 

DESCRIPTION EST STRENGTH NATURAL ADDITIONAL DATA 

E . 
Z: .3' 
F. 3-1 0 • 

4., 

1 

ROCK TYPE : Colour, Grain size, Structure 
( texture,fabric, mineral composition,hardness 
alteration, cementation, etc as applicable) 

ii,,-,, 
x 

i 

Is IS,TIMPt 
..- en 

-irmE, 

FRACTURE 
SPACINGImm 

la 3gr, 
-., 

i 

1 
, .... 

( j o i n t s ,  pctrtings,seams, zones,etc ) 
Description, orientation, infi Hing 

or coating ,shape,roughness, 
thickness, other 

6.oe ->-< ft nfi CORE LOSS 0.111 l . - . 
_>< 

- PHYLL1TE : 
RED, BROWN, YELLOW GREY THINL Y LAMINATED. MW_ _ 

— 
- 
- 

SOF T - 
_ 

9.1E3 - 
_. 

AS AROSE. 1 
- 
_ 

— 
- 
_ 

10.38 

9.92 
CORE LOSS 0 . 4 6  (9.92-10.38) 

10/38 

_ 
- 
_ 
- 
_ PAYE LITE : 1,_ 

BROWN, YELLOW, RED,GRCY. THINLY LAMINATED. 11W - 
SOP f LAYERS. 

SOF I 

: "----- - SOF 1 

I 

-' 

• ' 
, 

11.58 1 .__ 

AS ABOVE. I.' 

E134 I 
- , 

. _ _ 
:..., 
,_. ttta.N. 

— 
sof f - — rdiwe 

- 
_ 

12.98 _ 

13.30 

12.98 

CORE LOSS 0 . 3 2  ( 1 2 . 9 8  - 13.30) 
13.30 

— 
_ 
_ 

P. 501 1 13.45 PHYLLITE : 
BROWN, YELLOW S011. ., — 

_ 14.72 

13.70 

CORE LOSS 1 .02  (13.70-14.72) 

14.72 

— 

- 

— 

- 
_ - . 

PHYL LITE 

BROWN, YELLOW, RED. THINLY LAMINATED. 
--, 

- 

' - 
— 

i 5.91 

15.65 
CORE LOSS 0 . 2 6  115 65-15 911 

15.91 

- 

- 
- VIM MI 

See S t a n d a r d  Sheets for R A 

d e t a i l s  o f  a b b r e v i a t i o n s  ROADS A N D  TRAFFIC AUTHORITY, NSW 
8. b a s i s ,  o f  descriptions. 



, . CORED DRILL HOLE LOG HOLE NO - 2 PROJECT : SHIO. SHIRE OF BYRON. FILE / JOB NO .10/62.1153 
LOCATION : BRUNSWICK HEADS BY PASS - CUTTING. SHEET 4 OF 5 
POSITION NORTHERN SECTION E . 5 2 9 7 5 . 9  N .39879 .4  SURFACE ELEVATION 2e. i 1 ANGLE FROM HORIZONTAL : 913. 
RIG TYPE : PIONEER MOUNTING • TRAILER CONTRACTOR : R I A DRILLER : P s 
CASING DIAMETER : Nw BARREL ( l e n g t h ) :  3.04, BIT  DIAMND O BIT CONDITION : GOOD 

DATE STARTED 1 21.8.91 DATE COMPLETED: 26.8.91 DATE LOGGED: 26.8.91 LOGGED BY 3 L CHECKED BY:  GI< 
DRILLING M A  T E R I  AL F R A C  TURES 

PROGRESS - e. 
t 

L.., . 

EIRILL 
OEPTH 

SAMPLES 

t 

FIELD 

TESTS 
E 0 e- o g -, 

L2 

O E  S C R I P  T I O N  

. ROCK TYPE : Colour, Gro in size, Structure 
( texture 

, 
fabric, mineral composition, hardness 

a l t e ra t i on ,  cementation, etc as applicable) 

. 

. 

v 
• 

EST STRENGTH 
mIsISOINNI 

z....c.... , „, 
iiiii 

NATURAL 
FRACTURE 

SPACINGImm I 

gggg 

< 
o ,e, 
3: 

ADDITIONAL DATA 
(joinft.pailtings,seams,zones,etcI 
Description, orientation, infi 'ling 

or coating ,shape,rovghness, 
thickness, other 

'2 T 
:". z7, 
Ei" :1 

.- 

- 

_ 

17.76 

PHYLLITE: 

BROWN, RED, THINLY LAM 

17.40 

SW 

Jr 

,. 

1 

r• 

---.-- 
- 

.__-_, 

- 
_INATED. 

_ 
- SOT I _ 

— 
_ 

- 
_ 

_ 
- 

- 
_ 

- 

_ 
_ 

— 

— 
_ 

_ 
_ 
- 
_ 
- 

_ 
_ 

— 

_ 
- 

_ 
_ ) -  

FRACTURED 
- 
- 

_ 

— 

- 

- 

- 

— 

- 

- 

_ 

— 

- 

_ 

- 
FRACTURED - 

_ 
- 

- 
- 

_ 

_ 
- 
_ 

_ 
- 
_ 

- 

PHYLLITE: 

BROWN, BLACK, THINLY LAMINATED. 

19.90 

I 

20.76 
- --, 

23.00 

PHYLLITE: 

BROWN, YELLOW, RED, THINLY LAMINATED. S 

S 

X 22.64 
CORE LOSS 0.36m ( 2 2 . 6 4  - 23.00) 

23.00 

PHYLLITE: 

BROWN, BLACK, IHINCY LAMINATED. 

i 
See S tandard  Sheets for A A 

deta i  s of abbrev ia t ions  ROADS AND TRAFFIC AUTHORITY, NSW 
0.563-1280 

& basis. of descriptions. 



. CORED DRILL HOLE LOG HOLE NO : 2 ' 

PROJECT SHIO. SHIRE OF BYRON. FILE / JOB NO :10/62.1153 
LOCATION : BRUNSWICK HEADS BY PASS - CUTTING. S H E E T  5 OF 5 

POSITION : NORTHERN SECTION E . 5 2 9 7 5 . 9  N .39879 .4  SURFACE ELEVATION : 28.11 ANGLE FROM HORIZONTAL : ;on _ RIG TYPE : PIONEER MOUNTING : TRAILER CONTRACTOR : R I A DRILLER : S WATTS 
CASING DIAMETER: NW BARREL ( length): 3.0m BIT  

DIAMOND BIT CONDITION : GOOD 
DATE STARTED : 21.8.91 DATE COMPLETED: 26.8.91 DATE LOGGED: 27.8.91 LOGGED BY : J.L. CHECKED BY: GK 

d R I C L  I 1,4-`6 MATERIAL FRACTURES 
PROGRESS ."' - 

V E 
DRILL 

DEPTH 

SAMPLES 

I 

FIELD 

TESTS 

- .... 
. 

GRAPHIC 
LOG 

, DESCRIPTION 
ROCK TYPE : Colour, Grain Size, Structure 
( texture , fabric, mineral composition, hardness 

alteration, cementation, etc as applicable) 

. 
I 

= 
i 

EST STRENGTH 
i s  (541/IN 

.... - - in 
I I 

,:j - .  X r 6 

NATURAL 
FRACTURE 

SPACING Unm I 

NI 7 3 .1:4 E 
^ ,•• - 

VISUAL 

I 
ADDITIONAL DATA 

(joints, partings,seams, zones,etc I 
Description, orientation, infi [ling 

or coating ,shapeoaughness, 
thickness, other 

f 2 

._, ,,,, a ,0 
o . 

- 
ce 

••ir 

1,,I1 

ill 

NN 
RC 

CORING 

_ 

z 
1 

g 

25.56 

PHYLUTE: 

BLACK, BROWN, THINLY LAMINATED. 
F 

.. 

..=7.- ' 

_ 
- 

.., 
_ 

FRACTURED - 
_ 
_ 
- 

- 

--• 

r 

—,- 

—,.,. 

- 

, 

_ 

— 

_ 

_ 

- 

- 

_ 

- 

-- 
_ 

— 

_ 

- 

- 

— 

- 

- 

_ 

25.56m (ND 9F1? 

- 

- 
- 

_ 

- 

- 

- 

- 

_ 

- 

_ 

- 

— 

- 

— 

- 
— 

- 

_ 

- 
- 

_ 

— 

- 

- 

- 

_ 

— 

- 

- 

— 

_ 

- 
— 

- 

- 

- 

— 

- 

_ 

- 

-. 
_ 

- 

- 

- 
- 

See Standard Sheets for R A 

detoils of abbreviations ROADS A N D  TRAFFIC AUTHORITY, NSW 
& basis, of descriptions. 
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ROADS AND TRAFFIC AUTHORITY 
BALLINA WORKS OFFICE TESTING LABORATORY 
CANAL BRIDGE, PACIFIC HIGHWAY, BALLINA, 2478. 

D .O.  FILE N o . :  
W.O. FILE N o . :  

LAB. No.  : B3802 
DATE : 25/09/91 

TEST REPORT : DYNAMIC CONE PENETROMETER TEST METHOD : T161 

WORK : SH10 S h i r e  o f  Byron 
B r u n s w i c k  Bypass 

HOLE No. 

SAMPLE No. 

H o l e  1 

1 

H o l e  2 

1 

LOCATION (km) 

I OFFSET (in)! 

R e f e r  S a m p l i n g  Schedule R e f e r  S a m p l i n g  Schedule 

LAYER DEPTH RESISTANCE I *  ESTIMATED LAYER DEPTH 1 RESISTANCE 
1* 

ESTIMATED 
[ B . S . L . ]  (BLOWS PER 25mm- C . B . R .  [ B . S . L . ]  ! (BLOWS PER 25mm! C.B.R. 

(mm) PENETRATION) VALUE (%) (mm) PENETRATION) VALUE (%) 

2 0 0 - 1 2 0 0  0 . 4 7 5  3 2 0 0 - 6 0 0  0 . 1 2 5  <9 

1 2 0 0 - 1 4 5 0  0 . 0 0 0  <9 6 0 0 - 1 0 2 5  0 . 2 9 4  <2 

1 4 5 0 - 1 8 7 5  0 . 1 7 6  <9 1 0 2 5 - 1 2 0 0  0 . 1 4 3  <2 

1875-2200 . 2 3 1  <2 1 2 0 0 - 1 7 0 0  0 . 1 0 0  <2 

1700-2200 0 . 2 0 0  <2 

HOLE No. H o l e  3 

SAMPLE No. 1 

LOCATION (km) R e f e r  S a m p l i n g  Schedule 

H o l e  3 (con) 

1 

R e f e r  S a m p l i n g  Schedule 

OFFSET WI , 1111 

LAYER DEPTH 
[B.S.L.] 

(mm) 

1 RESISTANCE 
1(BLOWS PER 25mm 

PENETRATION) 

ESTIMATED 
C.B.R. 

VALUE (%) 

11 
LAYER DEPTH 

[B.S.L.] 
(mm) 

RESISTANCE 
1 (BLOWS PER 25mm1 

PENETRATION) 

1* ESTIMATED 
C.B.R. 

1 VALUE (%) 

100-200 0.25 <2 600-1100 1.90 18 

200-250 1.00 8 1100-1300 0.00 0 

250-400 0.33 
1! 

2 1300-1625 1 0.23 <2 

400-500 1 0.75 6 
11 

1625-1700 
I 

0.66 4 

500-600 
. 

1.75 16 I 
. 1700-1725* 
1 

2.00 17.5 
. 

NOTE: * ESIMATED C.B.R. 

REMARKS : 

VALUE NOT COVERED BY N . A . T . A .  'CERTIFICATION. 

* Refusal 

National Association of 
Authorities, Australia 

Testing 

by the 
Aurcri ha' ye. 

with its 
report may 

ulha 

SIGNATURE 

DESIGNATION 

: 
This laboratory is registered 

Na"itzii 
The 

. ti3n ofTegle'd 

been pedormod in aoomiamm 
terms of registrahon. This 

not be mprodumod except 

R Cormick 
: T e s t i n g  Operator 

DATE : 30/09/91 



ROADS'AND TRAFFIC AUTHORITY 
BALLINA WORKS OFFICE TESTING LABORATORY 
CANAL BRIDGE, PACIFIC HIGHWAY, BALLINA, 2478. 

D . O .  F I L E  N o . :  / 0 / ( 1  W.573 
W.O. F I L E  No.: 

LAB. No.  : B3802 
DATE : 25/09/91 

TEST REPORT : DYNAMIC CONE PENETROMETER TEST METHOD : T161 

WORK : SH10 S h i r e  o f  B y r o n  • B r u n s w i c k  Bypass 

HOLE No. H o l e  4 

SAMPLE No. 1 

LOCATION (km) R e f e r  S a m p l i n g  Schedule 

OFFSET (m) 

LAYER DEPTH 
[B.S.L.] 

(mm) 

1 . 
RESISTANCE . ESTIMATED 

, (BLOWS PER 25mm C.B.R. 
PENETRATION) VALUE (%) 

. 
LAYER DEPTH RESISTANCE i *  ESTIMATED 

[ B . S . L . ]  (BLOWS PER 25mm C.B.R. 
(mm) PENETRATION) . VALUE (%) 

200-525 0 . 2 3  <2 

5 2 5 - 7 5 0  1 . 0 0  8 

7 5 0 - 9 0 0  2 . 1 7  20 

9 0 0 - 1 0 5 0  4 . 6 7  46 

1050-1150 11.00 >50 * 

* Refusal 

HOLE No. 

SAMPLE No. 

LOCATION (km)! 

OFFSET (m) .  
i k 

, , 
LAYER DEPTH , RESISTANCE I *  ESTIMATED LAYER DEPTH RESISTANCE ESTIMATED , 

[ B . S . L . ]  !(BLOWS PER 25mm I C . B . R .  [ B . S . L . ]  (BLOWS PER 25mm! C.B.R. 
(mm) ' PENETRATION) I VALUE (%) (mm) PENETRATION) I VALUE (%) 

I 
, , 

4 

I 

NOTE: * ESIMATED C . B . R .  VALUE NOT COVERED BY N . A . T . A .  CERTIFICATION. 

REMARKS : 

National Association of Testing 
Authorities, Australia G5: SIGNATURE : 

This laboratory is registered by Ma 
Plationd Amxishon of Testing AuttIonnes. 
Ausindis. The testa reported herein halm . 

,,,,e/ 

R &,rmick 
DESIGNATION : T e s t i n g  Operator 

been performed in acosrdanoe with its 
berms of registration This report may 

wn be repreduoad except in hd DATE : 3 0 / 3 9 / 9 1  



M . R .  F o r m  N o .  404 
(Rev ised F d b r u a r y ,  1983) D E P A R T M E N T  O F  M A I N  R O A D S ,  N.S.W. 

" 
N e t  :14 ti 

'06 

F.71 

TEST REPORT: SUBGRADE SOIL ROAD GRAVEL ETC. H . O .  File 

D . O .  F i l e  10/62.1153 

W.O.  File 

Lab .  N o .  B3802 

L a b o r a t o r y  a t  Ballina 

WORK: 

SH10 SHIRE OF BYRON 
BRUNSWICK BY-PASS 

N O .  O F  S A M P L E S :  8 S U B M I T T E D  B Y :  R. CORMICK 
- 

D A T E  R E C E I V E D :  25-09-91 

S O U R C E  O F  M A T E R I A L  ( L o c a t i o n  o r  name o f  deposit) 

I n s i t u  - R e f e r  S a m p l i n g  Schedule 

- 
D A T E  A U T H O R I S E D  ( M R .  F o r m  N o .  150) 

NA 

S A M P L E  NO.: IA 1B 2A 28 3A 3B 

D E P T H S  B E T W E E N  W H I C H  S A M P L E S  TAKEN 
100 

550 

550 

3300 

200 

500 

500 

3200 

100 

1300 
1300 
1800 

C H A I N A G E  ( in case o f  samples e x  road) Hole  1 Ho le  1 Ho le  2 Ho le  2 Hole  3 Ho le  3 

P R E - T R E A T M E N T  (See reverse side o f  form) Nil Nil Nil Nil Nil Nil 

TEST P O R T I O N  Passing R e t .  19 .0  m m  sieve % 100 100 100 100 100 100 

T106 19.0 m m  sieve 

Pass 9 . 5 0  m m  sieve % 

Pass 4 . 7 5  m m  sieve % 

Pass 2 . 3 6  m m  sieve % 

100 
100 
100 

100 
100 
100 

100 
100 
100 

100 
100 
100 

100 
100 
100 

100 
100 
100 

T107 2 . 3 6  m m  sieve 

Pass 4 2 5  p m sieve % 

Pass 7 5  p m  sieve % 

Less t h a n  13 .5  p m  % 

99 
12 

7 

99 
10 

5 

99 
15 

9 

99 
10 

7 

99 
3 
2 

98 
5 
4 

T 108 

T109 4 2 5  p m sieve 

L i q u i d  Limit 

Plast ic Limit 

P las t i c i t y  Index 

* 

* 

N.P 

* 

* 

N.P 

* 

* 

N.P 

* 

* 

N.P 

* 

* 

N.P 

* 

* 

N.P 

T113 2 . 3 6  m m  sieve L i n e a r  Shr inkage % _ _ _ _ - - 

T110 4 . 7 5  m m  sieve 
M a x .  d r y  dens i t y  (t/rn3) 

O p t .  m o i s t  c o n t .  % _ - - - - 

1114 19 .0  m m  sieve M.D.C .S .  (MPal - - - - - - 

CALCULATIONS 

A S  PER 

M . R . F o r m  N o .  76 

R 0 0 0 0 0 0 

A 

RATIOS 

B 

C 

99 

12 

58 

99 

10 

50 

99 

15 

60 

99 

10 

70 

99 

3 

67 

98 

5 

80 

T .  V A L U E  I D  + E + F + 0 . 5  P.I .  - 0 . 2 5  R) 
_ _ - _ _ _ 

C B R  B Y  G R A D I N G  R U L E  % - - - - - - 

C B R  B Y  S M R  R U L E  % - - _ _ _ - 

R E M A R K S :  (Presence o f  m icaceous  o r  p o r o u s  par t ic les,  o r g a n i c  ma t te r ,  f l occu la ted  c l a y ,  e tc .  t o  be noted) 

* N o t  Obtainable. 

N a t i o n a l  A s s o c i a t i o n  o f  Testing 
A u t h o r i t i e s ,  Australia 

S I G N A T U R E  R Cormick  

M a  laboratory ts registered_ by the 
National Association of Testing Authorities, 
Australia. The tests reported herein have 
been performed in accordance with its 
terms of registration This report may 

not be reproduced except in full 

D E S I G N A T I O N  
. . T . e . S . t . 4 1 . g . g R e . / 1 4 ° . / . .  

... 

5 November 1991 DATE 



M . R .  F o r m  N o .  404 
(Rev ised F e b r u a r y ,  1983) D E P A R T M E N T  O F  M A I N  R O A D S ,  N.S.W. 

Sul-LINA 
C A N A L  l i k l i t 7 G E  

h opt 8 A L L I N A  2478 F.71 

TEST REPORT: SUBGRADE SOIL, ROAD GRAVEL, ETC. H . O .  File 

D . O .  F i l e  10/62.1153 

W . O .  File 

Lab .  N o .  B3802 

L a b o r a t o r y  a t  Ballina 

WORK: 

SH10 SHIRE OF BYRON 
BRUNSWICK BY-PASS 

N O .  O F  S A M P L E S :  8 S U B M I T T E D  B Y :  R CORMICK D A T E  R E C E I V E D :  25-09-91 

S O U R C E  O F  M A T E R I A L  ( L o c a t i o n  o r  n a m e  o f  deposit) 

I n s i t u  - R e f e r  Samp l i ng  Schedule 

— 
D A T E  A U T H O R I S E D  ( M R .  F o r m  N o .  150) 

NA 

S A M P L E  NO.: 3D 4A 

D E P T H S  B E T W E E N  W H I C H  S A M P L E S  TAKEN 
2100 
2800 

200 
800 

C H A I N A G E  ( in  case o f  samples e x  road) Ho le  3 H o l e  4 
P R E  . T R E A T M E N T  (See reverse side o f  form) Nil Nil 

TEST P O R T I O N  PaSS ng R e t .  1 9 . 0  m m  sieve % 100 100 

T106 19.0 m i n  sieve 

Pass 9 . 5 0  m m  sieve % 

Pass 4 . 7 5  m m  sieve % 

Pass 2 . 3 6  m m  sieve % 

100 
100 
100 

100 
100 
100 

T107 2 . 3 6  m m  sieve 

Pass 4 2 5  p m sieve % 

Pass 7 5  p m  sieve % 

Less t h a n  13 .5  p m % 

95 
3 
3 

98 
4 
2 

T 108 

T109 4 2 5  µ m sieve 

L i q u i d  Limit 

Plast ic Limit 

P las t i c i t y  Index 

* 

* 

N.P 

* 

* 

N.P 

T113 2 . 3 6  m m  sieve L i n e a r  Shr inkage  % — — 

T110 4 . 7 5  m m  sieve 
M a x .  d r y  dens i t y  (t/m3) 

O p t .  m o i s t  c o n t .  % — — 

T114 19 .0  m m  sieve M . D . C . S .  (MPa) 
— — 

CALCULATIONS 

A S  PER 

M . R . F o r m  N o .  76 

R 

A 

RATIOS 

B 

C 

0 0 

95 

3 

100 

98 

4 

50 
T .  V A L U E  I D  + E + F + 0 . 5  P.I .  — 0 . 2 5  RI 

— _ 

C B R  B Y  G R A D I N G  R U L E  % — — 

O B R  B Y  S M R  R U L E  % — — 

R E M A R K S :  (Presence o f  m i c a c e o u s  o r  p o r o u s  par t ic les,  o rgan ic  m a t t e r ,  f l occu la ted  c l a y ,  e t c .  t o  be noted) 

* No t  Obtainable 

Nat iona l  Assoc ia t ion  o f  Testing 
Au thor i t i es ,  Australia 

S I G N A T U R E  R Cormick 

n u e  laboratory a registered b y  the 
National Arriociation of Testing Authorities, 
Australia. The tests reported herein have 
been performed in accordance with its 

terms of registration This report may 
not be reproduced except in full 

D E S I G N A T I O N  T e s t i n g  Ope ra to r  

DATE 5 November 1991 



M.R. Form No. 386 (Metric) 
(Rev i sed  December, 1973) D E P A R T M E N T  O F  M A I N  R O A D S ,  N.S.W. 

W A  W O R K S  OFFICE C.•-•56L 
/-4 C i F i C  K i t t  1 rn 

TEST REPORT: FINE AGGREGATE 11.0. File 

D.O. F i l e  10/62.1153 

W.O. File 

Lab .  File 

Laboratory a t  Ballina 

Report  No. B3802 

WORK: 

SHIO SHIRE OF BYRON 
BRUNSWICK BY-PASS 

No.  o f  samples: 8 Submitted by: R Cormick 

Date  received:  25-09-91 
Date t es t i ng  authorised: 
(M.R. Form No. 150) NA 

Source and descr ip t ion  o f  ma te r ia l  ( loca t ion  or name o f  deposit): 

I n s i t u  - Refer  Sampling Schedule 

Suppl ier:  NA Proposed use: 
NA 

Quant i ty  represented: NA Sar:-.ple Number 

Test 

M ethod 
Specification: IA 1B 2A 2B 

T201 

Pass ing  0-50 mm s ieve c" 

Pass i ng  6-70 mm sieve 7. 

Pass ing  4-75 mm sieve 7. 

Pass ing  2 3 6  mm s ieve 7. 

Pass ing  1.18 mm s ieve % 

Pass ing  850 pm s ieve  7. 

Pass ing  600 pm sieve 7. 

Pass i ng  300 pm s ieve % 

Pass ing  150 ,um s ieve  % 

P a s s i n g  75 pm s ieve  % 

100 

— 

96 

66 
9 

4 

100 

— 

96 

70 
9 

4 

100 

— 

93 

71 
12 

5 

100 

— 

99 

79 
12 

4 

T202 Presence o f  c l ay  lumps 7. _ _ _ _ 

T203 
Mater ia l  f i ne r  than 
75 ,um s ieve:  % — _ _ _ 

T260 
Organic impurities 
(Co lour  T e s t )  Pass/fail _ _ — _ 

T264 Soluble s a l t s  7. — — — — 

REMARKS: 

Speci f icat ion:  M.R. Form No. 
N A  

National Associat ion of Testing 
Authorities, Australia 

R Cormick /7 e!------ The laboratory is registered by the 

p4ational 
Asaxiation of Testing Authorities. 

Australia. The tests reported herein have 
been performed in acoordance with its 
terms of registration. This report may 

not be reproduoed except in full 

Signature 

Designat ion Test ing Operator 

Date 05 November 1991 



l . R .  F o r m  ;sic). 3 8 6  (Metric) 
R e v i s e d  D e c e m b e r ,  1973) D E P A R T M E N T  O F  M A I N  R O A D S ,  N.S.W. 

B A L L I N A  W O R K S  OFFiC 
C A N A L  I1P1OGE P A C I V I C  H 

B A L L 1 N A  2478 

TEST REPORT: FINE AGGREGATE 
H . O .  File 

D . O .  F i l e  10/62.1153 

W . O .  File 

L a b .  File 

L a b o r a t o r y  a t  Ballina 

R e p o r t  N o .  B3802 

WORK: 

SHIO SHIRE OF BYRON 
BRUNSWICK BYPASS INVESTIGATION 

No. o f  s a m p l e s :  8 S u b m i t t e d  b y :  R Cormick 
_ 

D a t e  r e c e i v e d :  25-09-91 
D a t e  t e s t i n g  authorised: 

( M . R .  F o r m  N o .  1 5 0 )  
NA 

S o u r c e  a n d  d e s c r i p t i o n  o f  m a t e r i a l  ( l o c a t i o n  o n a m e  o f  deposit): 

I n s i t u  - Refer  Sampling Schedule 

S u p p l i e r :  NA P r o p o s e d  u s e :  NA 

Q u a n t i t y  r e p r e s e n t e d :  NA S a m p l e  Number 

Test 
Method 

Specification: 34 3B 30 44 

T201 

, 

P a s s i n g  9 - 5 0  m m  s i e v e  % 

P a s s i n g  6 - 7 0  m m  s i e v e  % 

P a s s i n g  4 - 7 5  m m  s i e v e  % 

P a s s i n g  2 - 3 6  m m  s i e v e  % 

P a s s i n g  1 . 1 8  m m  s i e v e  % 

P a s s i n g  8 5 0  p m  s i e v e  % 

P a s s i n g  6 0 0  p m  s i e v e  `70 

P a s s i n g  3 0 0  ,um s i e v e  % 

P a s s i n g  1 5 0  p m  s i e v e  % 

P a s s i n g  7 5  p m  s i e v e  % 

100 

- 

100 

84 

8 
2 

100 

- 

100 

79 

6 
2 

100 

- 

100 
59 

2 
2 

100 

- 

100 
78 

5 
2 

T202 P r e s e n c e  o f  c l a y  l u m p s  % _ _ _ _ 

T203 
M a t e r i a l  f i n e r  than 
7 5  p m  s i e v e :  % 

- - - - 

T260 
O r g a n i c  impurities 
( C o l o u r  T e s t )  Pass/fail - - - - 

T264 S o l u b l e  s a l t s  % 
_ _ _ _ 

REMARKS: 

S p e c i f i c a t i o n :  M . R .  F o r m  N o .  
.... 

N A  

N a t i o n a l  A s s o c i a t i o n  o f  Testing 
A u t h o r i t i e s ,  Australia 

- 
T h e  laboratory is r eg i s t e r ed  b y  the 

National Association of Test ing Authonties, 
Australia. T h e  tests  r epor t ed  h e r e i n  have 
b e e n  pe r fo rmed  in 11CO3rdanoe with its 

teams of registration. This r e p o r t  may 
....... 1-.,. n a n r n r I n n a r i  a r i n a n t  i n  f l  III 

S i g n a t u r e  R Cormick • 

Designation Test ing Operator 
D a t e  5 M r 1 , , t m m h n r .  1001 IL)IJ 
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Centre for Coastal Management 
P.O. Box 125 

East Lismore 2480 

Tel. (066) 203632 

8 November 1991 

M r  John Lyons 
Roads and Traffic Authority 
PO Box 425 
Ballina 2478 

Dear Mr Lyons, 

Herewith are the complete results o f  the pH/ sulphur analysis of  the 14 soil and 2 water samples 
supplied on the 18 October 1991. The water analysis results were not included in the fax of  the 8 
November. I have also enclosed a copy o f  various reports on acid sulphate soils and their field 
analysis. 

I f  you have any queries, please dont hesitate in contacting me on the above phone no. 

ANALYSIS  RESULTS 
Parameter pH 

(1:5 reaction water) 
Sulphur 
Water Soluble 
ppm o r  mg/L (S) 

Sulphur 
Total 
ppm or mg /L  (S) 

Sulphur 
Oxidisable 
ppm (S) 

Soils/ Sediments 
IA 4.3 22 31 9 
1B 2.6 *964 9195 * *8231 

2A 5.6 28 34 6 
2B 5.4 310 5087 * *4777 

3A 3.7 29 93 64 
3B 3.7 101 3293 * *3192 
3C 3.8 187 1809 * *1622 
3D 4.3 29 324 295 

4A 3.3 25 869 **844 
4B 2.6 53 913 **860 

Al 2.7 42 1275 **1233 
A2 3.4 34 42 8 
B2 44 *1148 3678 * *2530 
CI 4.4 *855 1035 180 

K e y  and Notes 
* Actual acid sulphate soils likely 
** Significant acid sulphate soil potential 

The water extractable sulphur was determined as sulphate after extraction in water (1 soil: 5 water). 
The total sulphur was determined from digestion in hydrogen peroxide (H202). 
Oxidisable sulphur is the difference between the extractable and total sulphur. 



Parameter pH TSS TOC 
ppm or mg/L 

COD 
ppm or mg/L 

Waters 
A3 4.1 274 mg/L 33 mg/L OC 2692 mg/L02 
BI 7.1 2053 mg/L 287 mgiL OC 

--- high chloride concentration (>2000 ppm) prohibits this test 
TSS= total suspended solids 
TOC= total organic carbon 
COD= chemical oxygen demand 
OC= organic carbon 

/ / 1  (.7 77.c 

Yours faithfully, 

Graham Lancaster 
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ACID SULPHATE SOILS 
Ruth Veness 
Soil Conservationist, Coffs Harbour 
David Thompson 
Investigations Officer, Grafton 

Introduction 
Acid sulphate soils are highly acid soils found 

along the east coast of Australia in low-lying areas 
with saline or brackish waters. They are also found 
in inland iron-rich swamps and peat bogs and in 
some mine spoils or in quarries.These soils can 
cause serious land use problems. 

This Soil Note describes acid sulphate soils, 
outlines the problems they cause, and suggests 
some measures to avoid the problems. 

What are acid sulphate soils? 
Acid sulphate soils, formerly known as cat clays, 

are soils which, when exposed to the air, form free 
sulphuric acid and show straw-yellow mottles of a 
complex sulphate mineral called jarosite. 

On the scale by which soil acidity/alkalinity is 
measured, acid sulphate soils have a pH value less 
than 4, which is very acid (a pH value of 7 is neutral). 
On the coast these soils can also be highly saline. 

Potential acid sulphate soils are poorly drained 
and rich in pyrite (iron sulphide) but are nearly 
neutral or only slightly acid in the field. They be- 
come acid sulphate soils only when exposed to the k"":•-••,... 

• air after drainage. 

What is the problem? '- Acid sulphate soils can cause problems in both Even after 6 years the acid sulphate soils used as 
agricultural and urban environments. They may fill In this subdivision will not accommodate vege- 
restrict or prevent the growth of agricultural crops, tation without special measures. 
pastures and garden plants. In coastal areas this 
restriction may be due to the combined effects of 
salinity and acidity as well as toxic levels of alumin- Where are they found? 
ium and iron. The acid also causes corrosion of the The occurrence of coastal acid sulphate soils is 
concrete, iron and steel used for structures. Acid- related to past rising sea-levels when grey clays 
ification of water bodies may damage aquatic life containing sulphur and iron were deposited from 
and prevent recreational or commercial use. seawater in mangroves and estuarine environ- 

Recognition of acid sulphate soils in Australia ments. Likely low-lying coastal environments 
has been relatively recent. CSIRO soil surveys in would include areas with saline or brackish water 
the early 1960s first identified the development of such as deltas, coastal flats and backswamps and 
acid sulphate soils following drainage of back- seasonal or permanent freshwater swamps which 
swamp areas to relieve excess floodwaters on the were formerly brackish. 
Macleay and Clarence River floodplains. Problems Such landscapes are relatively extensive along 
arise when watertables fall to low levels, thereby parts of the east coast of Australia, so encountering 
exposing potential acid sulphate soils to the air. acid sulphate soils is highly likely. It is more often 

Acid attack of underground water and sewerage 
pipes in coastal areas became evident in the 1970s. 
Acid sulphate soils have caused the collapse of pier 
and bridge pylons in the Sydney area. When used 
as fill in an urban subdivision, not even weeds or 
grasses can grow unless special measures are 
taken. 

Areas most likely to contain potential acid sul- 
phate soils either have not been developed or have 
only recently been developed. These areas are 
being increasingly used for urban and resort subdi- 
vision, aquaculture and mining. Therefore, the rec- 
ognition of both potential and existing acid sulphate 
soils is improving. 

r further information — contact your local soil conservationist ISSN 0811-2622 Soilnote 22/90 



AVOID PROBLEM AREAS cracking and decaying root channels and the de- 
If soil surveys identify potential problem areas, 

pletion of fresh swamp waters 
i 

. Applying agricul- 
the most sensible approach is to leave these soils tural lime to reduce soil acidity s unlikely to be 
in their undisturbed state. However, if disturbance economic. 
has occurred or is planned, follow these manage- Aquaculture. Do not build ponds in potential or 
ment steps to alleviate or prevent the problem. actual acid sulphate soil layers. If the ponds are 
MANAGE LAND USES drained and the soil is exposed to oxidation, severe 

problems may arise. 
Excavation and Land Fill. Ensure that acid or 
potential acid sulphate soils used for land fill in Landscaping. Areas where acid sulphate soil is to 
urban, industrial or mining developments are used be used as fill (e.g., urban subdivisions and golf 
as only the lower layers of the fill. Minimise the time courses) will require the addition of topsoil to estab- 
of exposure to air by reburying the excavated soil lish and maintain vegetation. The depth of soil 
as quickly as possible, preferably on the same day. needed will depend on the types of plants to be 

grown. 
Building. Special preventative measures should 
be used if building is to disturb potential acid sul- 
phate soils (e.g., foundations and pipelines). Ad- 
vice is available from the Cement & Concrete 
Association of Australia at 1 00 Walker Street, North 
Sydney. 

Agriculture. Ensure that the bottom level of sur- Further Information 
face drains designed to remove excess floodwaters For further information on acid sulphate soils, 
is above the dry season watertable. This reduces contact your nearest office of the Soil Conservation 
both the amount of soil aeration through surface Service of NSW. 



TWEED SHIRE COUNCIL 

LAND USE GUIDELINES FOR ACID SULPHATE SOILS 

GUIDELINES FOR CHANGE OF LAND USE 

BACKGROUND 

KERRY 

Tweed Shire Council has developed these guidelines fo l lowing severe environmental 
damage i n  the Tweed River and other water bodies. Of p a r t i c u l a r  concern was the 
1987 f i s h  k i l l  which l e f t  approximately 15 kilometres o f  the Tweed River devoid of 
a l l  g i l l e d  aquatic l i f e .  These incidents are continuing and Cudgen Lake was subject 
t o  extreme acid condit ions in 1991. 

Acid condi t ions and high soluble aluminium levels  ( tox i c  t o  aquatic l i f e )  were 
recorded in  the Tweed River and other watercourses a f t e r  low l y ing  areas affected by 
potent ia l  acid sulphate so i ls  w i th  avai lable aluminium were subject to  drying due to 
both natural condit ions and drainage works. A chemical react ion occurred, in  the 
s o i l s  w i th  sulphur ic acid being formed. Flooding o f  these so i l s  released t h i s  acid 
and dissolved aluminium into surrounding waterbodies with resu l tan t  impacts on all 
forms o f  aquatic life. 

With proposals before Council to develop in areas affected by these so i l s  a need was 
seen to co-ordinate the expertise available to d r a f t  guidel ines to  prevent adverse 
environmental condit ions ar is ing from any development or change o f  land use in the 
future. 

AIMS 

The aims o f  the guidel ines are to  ensure that  i f  potent ia l  acid sulphate conditions 
are present on development s i t es ,  they be cor rec t l y  i den t i f i ed  and managed. The 
aims f o r  management o f  these materials are to  prevent adverse environmental effects, 
both on and o f f  s i t e .  The environmental aspects apply to  the 'amelioration of 
ex is t i ng  problems i f  they are s u f f i c i e n t l y  serious in  t h e i r  e f fec ts  on water 
q u a l i t y ,  as wel l  as any possible e f fec ts  o f  the development activity. 

These guidel ines are intended to  act as a guide to both developers, who will 
u l t ima te l y  be cont ro l led  by Council 's Development Control Process and to  existing 
primary producers in  the Tweed, who may as a r e s u l t  o f  farming a c t i v i t i e s ,  have 
cause to  d i s t u r b  potent ia l  acid sulphate so i l s .  These agr i cu l tu ra l  a c t i v i t i e s  do 
not genera l ly  come under the control o f  Council, however, t h i s  document i s  intended 
t o  act as a guide to hopefully a l l ev ia te  problems that  could occur when working in 
potent ia l  acid sulphate soi l  areas. 

These guide l ines are res t r i c ted  to  environmental qua l i t y  and do not include 
engineering problems f o r  which there are ex is t ing guidel ines and set procedures. 

ACID SULPHATE MATERIALS 

Potent ia l  ac id sulphate sediments ( i e .  they contain py r i t e )  were formed under very 
r e s t r i c t e d  condi t ions between about 3,000 and 6,000 years ago, in  the geological 
period re fe r red  t o  as the Holocene. The special condit ions required the presence of 
i r o n - r i c h  sediments from a r i v e r ,  sulphate from sea water, the presence o f  sulphate 
reducing bac te r ia  and a p l en t i f u l  supply o f  organic matter (usual ly mangroves). 



14 
hese mater ia ls  are therefore only found in low l y ing  parts o f  the f lood p la ins of 

/ri'N.2rs and creeks. 

Actual acid sulphate materials are formed when py r i t e  in sediments i s  exposed to 
ox ida t ion .  Pyr i te  (FeS2) i s  unstable in  the presence o f  special ised bacter ia and 
oxygen from the a i r ,  and i t  decomposes to  form ferrous iron and sulphur ic acid. 

Py r i t e  remains stable under anoxic conditions and does not cause a c i d i t y  i f  kept 
f ree  o f  oxygen. Oxygen admission can occur na tu ra l l y  or can be caused by human 
disturbance. Common causes o f  disturbance and admission o f  oxygen are lowering of 
the natura l  water tab le  ( f o r  example by drainage works), o r  excavation o r  pyritic 
mater ia ls  and t h e i r  dumping at the surface. 

Mater ia ls  t h a t  have not been oxidised but contain p y r i t e  are referred t o  as 
"po ten t ia l  acid sulphate s o i l s " .  These materials are not ac id i c ,  but become acidic 
i f  exposed t o  oxygen. 

Soi ls  which have been oxidised and become strongly ac id i f i ed  are ca l led  "actual acid 
sulphate s o i l s " .  The word "actual"  i s  often omitted and can cause confusion. The 
New South Wales Soi l  Conservation Service has a "Soil  Note" (Veness, 1990) which 
describes these mater ials and t h e i r  occurrence in  New South Wales. 

The environmental e f fec ts  o f  oxidation o f  py r i te  are re lated t o  severe 
a c i d i f i c a t i o n .  Ac id i f i ca t i on  causes the d isso lu t ion o f  c lay  minerals and the 
release o f  aluminium to  waters. The aluminium may remain in the water in forms that 
are h igh ly  tox i c  to  g i l l e d  animals and aquatic plants. In addi t ion,  the acid 
condi t ions permit i ron to  remain in solut ion, rather than form so l id  compounds. 
Iron in  so lut ion can also be tox i c  to aquatic l i f e  and can cause unsight ly  stains 
and sl imes. Sulphate i s  produced by pyr i te oxidat ion and can contr ibute s a l i n i t y  to 
non-marine waters. 

In summary, actual acid sulphate materials are h igh ly  undesirable because they cause 
severe a c i d i f i c a t i o n  o f  natural waters and s o i l s .  I f  a c i d i t y  i s  sufficiently 
intense, aquatic l i f e  may be damaged. Plant growth in the so i l s  i s  very poor or 
impossible. In addi t ion to impacts on aquatic environments, engineering constraints 
can also be imposed by acid sulphate so i l s .  These can include poor foundation 
q u a l i t i e s ,  concrete corrosion and general corrosion o f  engineeeing structures. 
These problems both require special consideration in  the management o f  land use in 

' po ten t ia l  acid sulphate areas. 

The a c i d i t y  may not develop i f  the potent ia l  acid sulphate material contains 
s u f f i c i e n t  lime (CaCO3) to  neutral ise i t .  Lime i s  commonly found in the form of 
she l l s .  In the long term (hundreds o f  years) the attack on the c lay  minerals will 
eventua l ly  neut ra l ise the acidity. 

IDENTIFICATION 

D e f i n i t i o n s  o f  acid sulphate materials vary w i th in  the s c i e n t i f i c  l i t e r a t u r e  and 
have not been formal ly  defined in  Austral ia.  The fol lowing descr ipt ions can be made 
from Dutch and American so i l s  classifications: 

Potential acid sulphate soils can be defined as waterlogged materials that contain 
0.75% or more sulphur on a dry weight basis, mostly in the form of sulphides and 
have less than three times as much carbonate (CaCO3 equivalent) as sulphur. 

Actual acid sulphate soils are defined as materials that have both a Ph value less 
than 3 . 5 ,  j a ros i t ic  mottles and at least 0.05% water soluble sulphate. 

Chemical analyses can be used to identify these materials. 

2 



In the f i e l d ,  actual acid sulphate soils can be identified by the distinctive 
straw-yellow colour of jarosite in a dark or pale grey matrix. Their texture is 
usually s i l t y  clay or clay. They occur at a depth of the fluctuating water table. 

Potential acid sulphate materials are more d i f f i c u l t  to identify in the f ie ld .  They 
are usually dark grey clay, sometimes with a blue tinge. They are often peaty and 
may contain preserved fragments of mangroves. They are always below the water table 
and often below an actual acid sulphate layer containing the distinctive colour of 
jarosite. 

SOILS REGISTER 

There are a number of environments in which potential acid sulphate soils occur. 
Using this information, details provided by the New South Wales Sugar Milling 
Co-operative and knowledge of problem areas, Council has begun the compilation of a 
Potential Acid Sulphate Soils Register. This Register, in the form of mapped areas, 
is to be updated as further information becomes available. 

The map o f  the Shire indicates those areas af fected by potent ial  acid sulphate 
s o i l s .  Any change o f  land use in the area shown which includes: 

- drainage works 
- excavation 
- i r r i g a t i o n  using groundwater 

MUST comply f u l l y  wi th the guidelines. 

QUANTIFICATION 

The volumes o f  acid sulphate materials can be determined by so i l  surveys. As these 
mater ia ls  required special circumstances t o  form, they also occur in particular 
parts o f  the landscape o f  coastal f lood p la ins .  Only low l y ing  regions of 
supe r f i c i a l  sediments need be surveyed i f  the only  purpose o f  the survey i s  to 
del ineate acid sulphate soils. 

The design o f  the survey depends on the proposed development. The depth o f  so i l  and 
sediment t o  be examined may depend on the depth o f  proposed excavations, and on any 
inf luence excavation o r  drainage during the development may have on the water table 
nearby. The frequency o f  coring w i l l  depend on the cont inu i ty  o f  any acid sulphate 
s t r a t a ,  and on the area that  w i l l  be disturbed. 

Ex is t ing condi t ions both on and o f f  s i t e  need t o  be recorded, and baseline data 
establ ished t o  gauge any change. (eg. depth o f  water table, charac ter is t ics  of 
water courses, etc.) 

Normally the area t h a t  i s  t o  be disturbed w i l l  required surveying. Particular 
a t ten t i on  w i t h  denser sampling may be warranted f o r  areas that  are to be excavated. 
F ie ld  descr ip t ions o f  the so i l  w i l l  f requent ly be s u f f i c i e n t  to  al low mapping of 
acid sulphate s t ra ta .  Occasional chemical analyses w i l l  be required f o r  checking of 
the f i e l d  observations. 

The to ta l  reserves of acidity can be determined by chemical analyses of oxidisable 
sulphur. 

Quantification of  materials may require excavation and monitoring of materials over 
an extended period of time to determine what the pH characteristics the soil and 
potential runoff wi l l  develop. 
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CoYnci l 's preferred strategy f o r  survey design i s  included in  the attached i flowchart. 

MANAGEMENT OF ACID SULPHATE MATERIALS 

Any management procedures must be detailed with a l l  calculations including: 

- hydrological and geological characteristics of the site 
- depth of any excavation 
- quantities of materials excavated 
- storage of excavated material 
- leachate collection systems 
- discharge characteristics including flow, pH and time of discharge 
- characteristics of existing watercourses including tidal regime. 

I f  potential acid sulphate soils are identified, a l l  engineering details submitted 
must note that the design is able to withstand aggressive conditions and low bearing 
values encountered in these soils. 

Management procedures should also allow f o r  adequate safeguards and alternative 
management s t ra teg ies should the predict ions and ca lcu la t ions regarding the 
management o f  these so i l s  prepared in statements preceding the developpent be 
inaccurate. 

Pr inc ip les  f o r  managing these materials are: 

I .  Prevention of Oxidation and Associated Acidification: 

This may be achieved by avoiding excavation o f  the material  and preventing 
lowering o f  water tables. Soil survey resu l ts  can be used to  i den t i f y  areas 
t h a t  are not t o  be disturbed. 

Excavated potent ia l  acid sulphate materials can be disposed o f  by returning and 
consol idat ing the material to an anoxic environment, usual ly  below the water 
tab le .  S ign i f i can t  oxidation and a c i d i f i c a t i o n  can occur a f t e r  two weeks' 1 
exposure t o  the a i r .  The materials must therefore be placed below the water 
tab le  and saturated w i th in  two weeks. 

2. Neutralisation and Containment o f  Acidity: 

I f  so i l  analyses show that  lime exceeds the oxidisable sulphur content by a 
f a c t o r  o f  three (on a mass basis), then the so i l  has s u f f i c i e n t  capacity to 
neut ra l ise  a l l  the ac id i t y  tha t  w i l l  be produced. 

Lime can be added to  the so i l  to neutral ise the ac id i t y .  Because the py r i t e  is 
f i n e l y  d iv ided and dispersed throughout the sediment, l ime must also be finely 
d iv ided and wel l  mixed throughout the mater ia l .  Normal agr icu l tu ra l  lime is 
satisfactory. 

As p y r i t e  may occur in pockets at high concentrations, i t  is advisable to retain 
any leachate or runoff to ensure any escapes of acidic waters are contained and 
neutralised. Effluent from such areas should be monitored to ensure adverse 
quality water does not leave the site.  Water acidity o f  less than pH4 should 
not be allowed to leave the site because of potential impacts on aquatic life. 

The main product of neutralisation is gypsum (CaSO4.2H20) which is innocuous. 
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'MONITORING 

A l l  developments dealing with the disturbance o r  modi f icat ion o f  potent ia l  acid 
s o i l s  should include deta i ls  o f  monitoring programmes. These programmes should 
include the d e t a i l s  o f  parameters t o  be monitored and monitoring scheduled. 

Generally monitor ing w i l l  be required u n t i l  a su i tab le  and stable. water q u a l i t y  in 
waterbodies and/or runo f f  from the s i t e  has been achieved. 

TECHNICAL EXPERTISE 

Council s t rong ly  urges that appropriately q u a l i f i e d  experts be consulted in  regard 
t o  development and a c t i v i t i e s  in areas o f  po tent ia l  acid sulphate so i l s .  Suitably 
q u a l i f i e d  experts w i l l  be invaluable in the i d e n t i f i c a t i o n  o f  potent ia l  acid 
sulphate s o i l  environments, survey design, q u a l i f i c a t i o n  and formulation of 
management procedures. 

The fo l lowing l i s t  comprises su i tab ly  qua l i f i ed  experts known t o  Council. 
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ETJECUTWE A.E7 

This report provides an assessment of the likely impacts of  the proposed construction by 

the Roads & Traffic Authority of  a bypass (Route G) at Brunswick Heads from 42.5 km 

to 46.7km north o f  Ballina. The following issues are considered herein: 

• water quality, 
• sedimentation, 
• tidal impacts, 
• flooding impacts. 

The analysis o f  water quality impacts concluded that there is likely to be a net reduction 

in pollution and sedimentation from the road environs providing that recommended 

controls and monitoring are undertaken. In the absence of such controls, the re-location 

o f  sources o f  pollution from their present positions may produce localised threats to water 

quality in previously undisturbed areas. 

The proposed bypass crosses the floodplain of the Brunswick River west o f  the township 

o f  Brunswick Heads and joins at its northern end with the existing bridge over the 

Brunswick River. The road would be constructed at or above the 1% flood level on an 

earthen embankment. Within this embankment it is proposed that several waterway 

openings would be provided as wildlife corridors and to minimise flooding impacts. The 

effects of  including 100m wide, 200m wide and 400m wide openings were evaluated. 

The bypass will have no impact upon the tidal regime of  the Brunswick River, but will 

impact upon the flooding regime. A detailed analysis of  alternatives was undertaken. 

The results are indicative as no ground survey of the proposed bypass alignment is 

currently available and survey data along the route were obtained from 1:4000 orthophoto 

maps and other data sources. The following conclusions have been drawn: 

• changes in flood levels will occur for all floods. The magnitude o f  the 

affectation is dependent upon the size of the waterway openings. Results for the 

100m wide openings show that 1% flood levels will rise by up to 0.06m, 

• for 11 o f  the 12 flood liable dwellings at Riverside Crescent, the increase in 

flood level is unlikely to significantly increase flood damages. For the 



remaining dwelling, the impact may be significant, as the depth of  inundation 

under existing conditions is relatively shallow, 

• flood levels are not increased at the eastern limits of  Mullumbimby, 

• the location and size o f  the openings should be evaluated at the design stage to 

ensure that minimal affectation occurs. 

Results for an Extreme Flood have also been provided for the 100m wide opening. 

Possible mitigation measures for the affected properties at Riverside Crescent include: 

• house raising/protection, 
• levees, 
• voluntary purchase. 
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1. INTRODUCTION 

1.1 General 

This report forms part o f  an Environmental Impact Statement (EIS) for the proposed 

Brunswick Heads Bypass (42.5km to 46.7km north o f  Ballina) which is being prepared 

by the Roads & Traffic Authority (RTA). The report also contains an overview o f  the 

likely water quality and flooding impacts o f  the Section from 46.7km to 51.0km north 

o f  Ballina, which includes the river crossing of the Brunswick River. The latter section 

is outside the scope o f  the present EIS, but issues covered in this report will provide the 

basis for the future EIS to be undertaken for that section at a later date. 

The proposed route and the extent of study area are shown in the main body o f  the EIS. 

The bypass involves construction of a 3 lane carriageway from the existing Highway near 

Saddle Hill to the existing southern approach to the bridge over the Brunswick River. 

Approximately 2.5km o f  the 3.5km length of  deviation is across the Brunswick River 

floodplain which lies to the west of  Brunswick Heads and south o f  the Brunswick River. 

This report provides an assessment of  the water quality, sedimentation, tidal and flooding 

impacts o f  the proposed bypass. 

A route selection investigation was undertaken previously. This recommended that 

Route G be the preferred option, and this route has been addressed herein. 

1.2 Previous Studies 

A number o f  previous investigations into flooding (References 1 to 4) have been 

undertaken within the study area. Their results are summarised in Appendix A. 
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1.3 Site Description 

A longitudinal section along the proposed bypass route showing ground levels and 

proposed road levels is provided in the main body o f  the EIS. The  road pavement is to 

be constructed on an embankment at or above the 1% flood level (which varies from 

2.5m AHD at the bridge to 3.0m AHD near the Saddle). The embankment will be up 

to 2m above the existing ground level. 

Under present conditions in a major flood, floodwaters cross the floodplain west of 

Brunswick Heads, passing both under the Pacific Highway bridge and across the existing 

Highway between the bridge and boat harbour. The approximate 1% flood level at the 

bridge is 2.5m AHD. A detailed survey of the existing Pacific Highway showed that the 

lowest point along the crest of  the road is at approximately 2.2m AHD. No ground 

survey o f  the proposed bypass alignment is currently available. 

The topography o f  the land along the proposed route north of the Saddle is generally flat 

at around 1 m to 3m AHD. Approximately 1.5km of the route is through semi-cleared 

grazing land. The remaining 1.0km to the bridge is across largely cleared grazing land 

with only scattered stands of  trees. The bypass will join with the existing Pacific 

Highway approximately 200m south of the bridge. It will encroach upon the south-east 

corner o f  the Caravan Park and it has been assumed that the Caravan Park will be 

resumed. 

The river is largely in its natural state with no major existing sedimentation or water 

quality problems. Immediately upstream o f  the bridge there are oyster leases and SEPP 

14 Wetlands Nos. 62 and 64. 
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1.4 Usage o f  the Floodplain 

The majority o f  the floodplain is used for cattle grazing with little arable farming. There 

are also extensive stands o f  high quality heathland vegetation. Further upstream near 

Mullumbimby, there is some sugar cane farming. A survey o f  the buildings located 

within the floodplain has been undertaken by the RTA and the following areas are known 

to be flood liable in a 1% flood: 

• the Caravan Park situated on the west side o f  the southern approach to the 

Highway bridge, including the Manager's Residence and Kiosk, 

• Riverside Crescent adjoining the Caravan Park. All 12 residences are flood 

liable, 

• the township o f  Mullumbimby, which includes approximately 70 flood liable 

buildings to the east of the railway line and approximately 50 buildings to the 

west o f  the railway line (Reference - Mullumbimby Floodplain Management 

Study - December 1989), 

• Sawmill, Football Club, isolated houses and a commercial development located 

along Football Club Road extending northwards from MR524, 

• eight or more houses in Fingal and Cudgen Streets, Brunswick Heads, 

• isolated farm buildings and yards. 

1.5 Report Structure 

The assessment o f  the impacts o f  the proposed bypass (for the 42.5km to 46.7km route) 

has been presented in two sections: 

• Water Quality (Section 2), 

• Tidal and Flooding (Section 3). 

Section 4 provides an overview o f  the possible impacts o f  upgrading the Highway from 

46.7km to 51.0km (Caravan Park to Billinudgel). 
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2 .  W A T E R  QUALITY ASSESSMENT 

2.1 General 

A detailed water quality survey was not undertaken as part o f  this study, but the 

following possible pollutant sources were identified: 

• two Sewage Treatment Works located at Mullumbimby and on the northern bank 

o f  the Brunswick River upstream of  the Pacific Highway bridge, 

• stormwater runoff from Mullumbimby and the Caravan Park/Riverside Crescent, 

including runoff from the existing Pacific Highway, 

• stormwater runoff from agricultural land (which has probably been sprayed by 

chemicals) and from grazing land. 

These sources would not appear to have a large impact on the normal quality o f  the river 

water, which is understood to be reasonably good. No measurements o f  water quality 

were undertaken as part o f  this study. 

The proposed bypass could affect the quality of the runoff from the road environs to the 

local area in the following ways: 

• increased turbidity during the construction stage (due to removal of  vegetation, 

stockpiles, and importation of  fill to raise the proposed bypass above the design 

flood level), 

• increased turbidity during early operational/establishment stage (due to high 

erosion potential), 

• lead from motor vehicle exhausts may be removed from the atmosphere by rain 

and washed off  in the subsequent stormwater runoff after settling on to roads 

and other surfaces, 

• leakage o f  fuel, lubricants, hydraulic fluids and coolants from motor vehicles, 

• particulate matter deposited on to the road, such as tyre rubber, and linings from 

brakes and clutches, then being washed off  in the subsequent stormwater runoff, 
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• deposits on vehicle under-carriages (such as dirt, rust and decomposing coatings) 

being left behind by traffic, 

• the road surface o f  the bypass itself is a pollutant source as it breaks down under 

traffic wear. The severity of  this is dependent on the type o f  road surface which 

is used, 

• localised increase in litter sourced from traffic. 

The consideration o f  water quality can be sub-divided into Design/Construction and 

Operation Stages. These are discussed in the following sections together with steps that 

can be taken to mitigate the potential impacts of  the bypass. 

2.2 Stage 1 - Design and  Construction Stage 

The potential for discharge of  large quantities of sediment into the Brunswick River is 

at its greatest during this stage. Removal of  vegetation, excavation, stockpiling o f  topsoil 

and importation o f  fill to raise the proposed bypass above the design flood level, all 

increase the potential sediment load. To minimise this problem it is proposed that the 

RTA consider the following points during design and initiate a construction management 

programme which could include an appropriate combination of  the following: 

• protecting the road embankments at culvert openings against erosion by 

providing wing walls and aprons at each end, 

• designing culverts to ensure that velocities in large floods are kept below 

scouring velocity after exiting from the culvert structures. Alternatively, erosion 

protection measures need to be continued downstream until velocities are 

reduced below scouring velocity, 

• evaluation o f  alternative types o f  road pavement. Reference 9 states that asphalt 

contains varying amounts o f  heavy metals depending on the type o f  aggregate 

used. Blast furnace slag and fly ash have high metal contents, sand and river 

gravel is fairly inert, and blue metal has a high phosphorous content. Concrete 

road surfaces may yield high concentrations of  lead and zinc, but this is once 
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again dependent on the aggregate type. Also, lane-stripping paint may contain 

chromium or titanium dioxide, depending on the colour used, 

• ensuring embankments are graded so that they are stable against erosion, and 

providing drainage channels at crests and toes to control runoff, 

• planning haul roads and construction access tracks for minimal erosion potential, 

• consultation with the local Soil Conservation Service Officer prior to 

construction, 

• undertaking a water monitoring programme during construction which would 

include tests for: turbidity (secchi depth), oil and grease, pH, conductivity, 

salinity and chlorinated hydro-carbons, 

• minimising the disturbed area at any one time, 

• use o f  geotextile silt retention fences around the construction areas, 

• testing o f  fil l material for chlorinated hydro-carbons (pesticides such as PCB and 

DDT) and dewatering of  fill prior to moving onto site i f  dredged material is 

used, 

• providing bunds around stockpiles, 

• directing runoff from the construction site to a series of  sedimentation ponds, 

• ensuring outflow from sedimentation ponds is passed through a filter pond 

before discharge to the river, 

• employing erosion control measures as illustrated on Figure 1, 

• following appropriate guidelines in the design of  sedimentation basins. The 

State Pollution Control Commission suggests that sedimentation basins should 

be designed to store runoff resulting from a storm of  between 2yr ART and 

5y ART. Normally, a minimum length to width ratio of  2:1 is required. Further 

guidelines can be found in Reference 8, 

• conveying flow through the site in temporary culverts and channels or 
re-directing floodwaters away from the construction area during the construction 

period, 

• undertaking a re-vegetation programme aimed at establishing, as quickly as 
possible, a protective cover on disturbed areas in order to minimise silt being 

washed o f f  in the early operations period, 
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• hydromulching o f  batters, or the use of  biodegradable protective matting to 

promote uniform grass growth and reduce scouring potential. Subject to 

consultation with the Soil Conservation Service and landscape assessment, native 

trees should be planted at a rate of  (say) 6/100m, 

• leaving geotextile silt fences in place until after re-vegetation has commenced, 

• monitoring o f  the construction process to ensure that oil/diesel spills are 

minimised and that the other proposed measures are implemented. 

A further concern is the possible impacts of  the construction activities on SEPP14 

Wetland No. 62. Whilst the potential impacts can largely be mitigated by the above 

measures, the presence o f  this wetland may require revised construction procedures in 

areas that ultimately drain to this location. 

Provided that suitable measures are implemented and monitored, the effects of 

construction activities on water quality will not be a significant constraint to the work. 

2.3 Stage 2 - Operat ion Stage 

On completion o f  the bypass the potential impacts on water quality would be: 

• increase in turbidity due to erosion from areas disturbed by construction, and 

from road embankments and cuttings which have not been satisfactorily 

re-established, 

• increase in fine sediment, heavy metals and rubber particles due to the abrasive 

nature o f  the road surface, 

• localised increase in litter, oil, grease, lead and other heavy metals emanating 

from vehicles, 

• spillages due to accidents. 

These potential impacts can largely be controlled using appropriate measures. The 

following sections discuss each o f  the issues in turn. 
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2.3.1 Turbidity 

Sources o f  erosion can be identified by post-construction inspections and stabilised by 

turfing, reno mattresses o r  concrete protection. Additional controls may be required to 

ensure minimal impacts upon SEPP14 Wetland No. 62. 

2 .3 .2  Sediment,  Rubber ,  Litter, Oil, Grease and Heavy Metals 

Increases in sediment, rubber, litter, oil, grease and heavy metal pollutants will generally 

occur in proportion to increases in traffic. Heavy metals emitted by cars include 

cadmium, antimony, lead, copper, barium and zinc. Of  these, lead is the most 

significant. 

It is anticipated that the use o f  the bypass will provide a reduction of  the above pollutants 

compared to the existing route for a given level of  road traffic. This results from the 

removal o f  three tight bends, the shortening of  the route, and the reduction in 

acceleration and deceleration requirements. Also, the introduction o f  unleaded fuel will 

further reduce lead emissions in the longer term. Reference 9 states that unleaded petrol 

use has steadily increased from 18% of  total petrol consumed in 1988 to 36% in 1991. 

Lead concentrations o f  less than 5ug/L are typical of  natural freshwater streams compared 

with highway runoff concentrations of more than 1000/ug/L. Thus the bypass has the 

potential to increase lead concentrations in the surrounding natural surface waters. Lead 

particles emanating from vehicle emissions may settle on the road surface and then be 

washed off  together with oil, grease, rubber and sediment to the minor drainage routes, 

and ultimately to the Brunswick River. 

It has been found (Reference 9) that leaded fuel has approximately 3 times as much 

particulate material in the exhaust as unleaded fuel at room temperature. The major 

portion o f  emitted lead in cars is exhausted as particulate matter. 
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Generally it is the "first flush" o f  runoff which has the highest concentrations of 

pollutants. Subsequent runoff is much cleaner. Reference 9 suggests that up to 90% of 

the pollutant load is carried in the first flush, which consists o f  30-50% o f  the total storm 

runoff volume. Mitigation measures should therefore be designed to ensure that they 

adequately control the initial runoff. The following mitigation measures should be 

considered: 

• Gross Pollutant Traps  (GPT's) 

GPT's  may be effective in intercepting litter from traffic, including rubbish and 

broken vehicle components (glass, plastic, metals, etc.). They could be 

constructed by upgrading sediment traps installed at the construction stage. 

Design guidelines can be found in Reference 8. 

• Sedimentation Basins 

After construction o f  the bypass has been completed, sedimentation basins 

should be permanently retained for water quality control. The basins normally 

develop wetland flora which act as an efficient filter for some o f  the heavy 

metals originating from the bypass. Alternatively, geotextile or other materials 

may be used to filter the runoff. In dry weather these basins could act as 

emergency storage areas for spills caused by road users. Contaminants could 

then be removed or neutralised before entering the natural watercourses. 

The sizing and location of  these basins should be determined at the design stage 

in conjunction with advice from the State Pollution Control Commission. 

Consideration needs to be given to possible overtopping o f  the basins in long 

duration storms o r  by floodwaters originating from the Brunswick River. 
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• Grass-lined Channels 

Reference 9 indicates that grass-lined channels can be effective in removing 

particulate pollutants from runoff, but they need regular maintenance to remove 

sediment build-up. It has been reported that channels o f  20, 40 and 60 metre 

lengths can remove 40-60%, 60-80% and 80-100% respectively o f  the initial 

lead concentration. 

• Effective Maintenance Programs 

It is suggested that an ongoing maintenance and inspection program be 

implemented once the bypass is operational. Items should include periodic 

inspection o f  culverts and embankments for blockages and erosion damage. 

Regular cleaning out o f  the GPT's and monitoring of  water quality control ponds 

will also be required. I f  required, a water quality sampling program could be 

implemented to monitor the impacts of  the bypass and highlight any areas of 

deficiency which could then be addressed. This could be a continuation of  the 

program undertaken during the construction stage. A suitable waste disposal site 

for the residue o f  the basins would also need to be established. 

Studies have shown that lead from exhaust emissions stays in the atmosphere for between 

1 and 5 days before being deposited and entering the biosphere through water, soil or 

vegetation. During this time it may be transported some distance away depending upon 

the wind velocity and local barriers (forests, hills, etc.). Higher concentrations will be 

found in the immediate area adjoining the bypass. During rainfall events, contaminated 

water sprayed into the atmosphere by passing vehicles may be blown some distance from 

the bypass. It is unlikely that any viable preventative measures can be incorporated to 

reduce this impact. 

Whilst the future total pollutant load to the Brunswick River originating from the bypass 

is likely to be less than the existing load, the localised point discharge sources will 

change significantly. At present, runoff and pollutants from the Highway mainly enter 

the river downstream o f  the bridge. The construction of  the bypass will re-locate the 
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point sources to an area which is presently natural or semi-natural forest or grazing land. 

While it is expected that the proposed measures will minimise the pollution from the 

road, some pollutants will inevitably reach those areas beyond the road easement. The 

consequences for the existing flora and fauna should be evaluated. 

2.3.3 Spillages 

Accidental spillages on the bypass could have a greater impact on river water quality and 

the local flora and fauna than pollutants washed off during storm events. Accidental 

spillages are however infrequent events, and mopping up procedures in conjunction with 

permanent water quality measures (e.g. filter ponds) would largely nullify any adverse 

impacts. 

The risk o f  accidental spillages is mainly related to the transportation o f  ha72rdous goods. 

These are primarily flammable and combustible liquids, gases and toxic materials. The 

risk o f  accidental spillages o f  hazardous goods is a function o f  road conditions and traffic 

volumes. The design o f  the proposed bypass would result in improved road and traffic 

conditions and should therefore bring about a reduction in the risk o f  spillages. 

However, the re-location o f  the transport route to an area which is presently unaffected 

by spillages means that any spillage has the potential to significantly affect the local 

environment. An effective spillage control procedure should therefore be implemented. 

The potential impacts o f  spillages on particularly sensitive areas, such as the SEPP14 

wetland, should be discussed by the appropriate experts. 

2 .3 .4  Conclusions 

There is the potential for adverse impacts on water quality during construction of  the 

proposed bypass. Implementation of  appropriate controls, and ongoing monitoring, 

should ensure that there is only a minimal reduction in overall water quality. Because 

o f  the improvements to the road there is likely to be a net reduction in pollution after 
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construction. Re-location of  the sources of  pollution may produce localised threats to 

water quality in previously undisturbed areas. These threats can largely be mitigated by 

providing appropriate controls and implementing an effective monitoring program. 

It is likely that a corridor along the proposed route will be slightly affected by pollutants 

even if  the proposed mitigation measures are implemented. The significance to the local 

ecology should be addressed by the appropriate ecological experts. 

It should be noted that there is currently little information regarding water quality aspects 

o f  road runoff in Australia. As noted in Reference 9, most of  the available data refers 

to American conditions which may not apply locally (e.g. differing road and vehicle 

construction methods and materials). However, the limited available local data generally 

supports overseas findings. 

2.4 Acid Sulphate Soils 

It is possible that acid sulphate soils may lie within the bypass route. Should these be 

disturbed and exposed during the construction phase, they could have a significant impact 

upon water quality and the local ecology unless appropriate measures are implemented. 

Detailed analysis of  acid sulphate soils is outside the scope of  this report. 

2.5 Groundwater 

The impact o f  the proposed bypass on groundwater has not been investigated in this 

report. 
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3. TIDAL AND FLOODING ASSESSMENT 

3.1 General 

The proposed bypass will not impact upon the tidal dynamics o f  the Brunswick River. 

However, because it is to be built across the floodplain, it has the potential to change 

flood behaviour, which could in turn affect other floodplain users. 

In a 1% flood event, the floodplain is approximately 2.5km wide, extending from the 

Brunswick River to the track which runs east-west at the northern limit of  Saddle Hill. 

Under existing conditions floodwaters cross the Pacific Highway in a major flood 

(approximately 2% event or larger) between the Caravan Park and the Boat Harbour. 

Any restriction to the flow of  floodwaters across the Highway has the potential to raise 

flood levels upstream and consequently increase flood damages. 

The factors which affect the amount of flood damages are: 

• depth of  inundation, 

• duration of  inundation, 

• frequency o f  inundation, 

• extent o f  inundation, 

• velocity o f  flow. 

The calibrated computer models (WBNM model (Reference 6) and Cell Model (Reference 

7)) adopted in the Brunswick River Floodplain Management Investigation (Reference 4) 

were used in this study to assess the impact of the bypass on flood behaviour. The Cell 

Model layout was amended within the area of interest to provide for better definition of 

flows across the existing Pacific Highway route. A revised layout within the area of 

interest is given on Figure 2. 
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Hydraulic analyses were undertaken for the 1%, 2% and 5% AEP flood events as 
described in Reference 4 and for the flood o f  May 1987. The 1% event is the designated 

flood adopted by Byron Shire Council for examination of  flood behaviour. The May 

1987 flood has also been considered, as it is the largest flood in recent times, and there 

is a good flood database available. This flood is also fresh in the minds of  the local 

community. 

A modelled peak height profile for the May 1987 flood is compared to the observed data 

points on Figure 3. A reasonable match to the observed data has been obtained, which 

confirms that the model is accurately replicating flood levels along the Brunswick River 

in major floods and thus can be adopted with confidence for design purposes. 

3.2 Impacts of Bypass Construction on Flooding 

The impacts of  the bypass on flooding will depend on the size of  the waterway openings 

under the embankment across the floodplain relative to the flow area cut off by the 

embankment itself. It has been assumed for modelling purposes that the road pavement 

would be constructed on an earthen embankment (up to 2m above natural surface) and 

would be flood free in a 1% flood. Initially the hydraulic model was run for existing 

conditions and the peak flood levels at the centre of  each cell (Figure 2) are provided in 

Table 1. 

Construction o f  the bypass will affect flood behaviour in two ways which will be 

reflected in a change in flood levels: 

• loss o f  access to the floodplain storage areas located between the bypass and 

Brunswick Heads, 

• reduction in flow across the existing Pacific Highway. 

The model was modified to account for the construction of  the bypass, but without any 

waterway openings underneath the embankment, thereby eliminating all the flow across 
the floodplain and the existing Pacific Highway. This effectively simulated a "worst 
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case" situation. The results showed that flood levels in a 1% event would increase by 

up to 0.09m at Riverside Crescent. 

The RTA advised that the Caravan Park would be resumed prior to the construction of 

the bypass. Therefore the impacts upon the Caravan Park have not been considered in 

this analysis. 
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TABLE 1 

Peak Flood Levels (m AHD) 

BRUNSWICK BYPASS ROUTE-G 

1987 FLOOD 
Exist. 100m 

Openings 
200m 400m 

CELL 23 3.20 * * * 
CELL 26 3.17 * * * 
CELL 27 3.26 * * * 
CELL 30 2.95 * * * 
CELL 31 2.88 * * * 
CELL 32 2.17 -0.24 -0.07 * 
CELL 33 2.47 0.05 0.03 * 
CELL 34 2.51 0.03 0.02 * 
CELL 36 2.22 0.03 * * 
CELL 37 2.09 -0.05 -0.07 -0.04 
CELL 38 2.21 0.03 * * 
CELL 39 2.10 0.02 * * 
CELL 41 1.95 * * * 
CELL 42 2.11 -0.18 -0.02 0.05 
CELL 43 1.76 0.02 * * 
CELL 44 1.64 0.02 * * 

1% FLOOD Openings EXTREME FLOOD Openings 
Exist. 100m 200m 400m Exist. 100m 

CELL 23 3.39 * * * CELL 23 4.28 0.10 
CELL 26 3.34 * * * CELL 26 4.22 0.10 
CELL 27 3.44 * * * CELL 27 4.29 0.09 
CELL 30 3.19 0.02 * * CELL 30 4.12 0.12 
CELL 31 3.19 0.02 * * CELL 31 4.12 0.12 
CELL 32 2.75 -0.27 -0.16 -0.07 CELL 32 3.85 -0.26 
CELL 33 2.93 0.06 0.04 0.02 CELL 33 3.95 0.17 
CELL 34 2.97 0.05 0.03 * CELL 34 3.98 0.15 
CELL 36 2.82 0.04 0.02 * CELL 36 3.90 0.14 
CELL 37 2.70 0.03 * * CELL 37 3.80 0.15 
CELL 38 2.79 0.04 0.02 * CELL 38 3.88 0.15 
CELL 39 2.73 0.03 0.02 * CELL 39 3.85 0.13 
CELL 41 2.65 0.03 * * CELL 41 3.80 0.13 
CELL 42 2.69 -0.22 -0.12 -0.05 CELL 42 3.76 -0.17 
CELL 43 2.52 * * * CELL 43 3.76 0.07 
CELL 44 2.39 0.02 0.02 * CELL 44 3.67 -0.09 
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2% FLOOD 
Exist. 100m 

Openings 
200m 400m 

CELL 23 3.24 * * * 
CELL 26 3.20 * * * 
CELL 27 3.30 * * * 
CELL 30 3.02 * * * 
CELL 31 2.99 0.02 * * 
CELL 32 2.48 -0.15 -0.08 -0.02 
CELL 33 2.70 0.04 0.02 * 
CELL 34 2.73 0.03 * * 
CELL 36 2.55 0.02 * * 
CELL 37 2.43 * -0.04 -0.02 
CELL 38 2.52 * * * 
CELL 39 2.45 * * * 
CELL 41 2.36 * -0.03 * 
CELL 42 2.43 -0.11 -0.04 
CELL 43 2.21 * * 0.02 
CELL 44 2.21 0.02 * * 

5% FLOOD Openings 
Exist. 100m 200m 400m 

CELL 23 3.13 * * * 
CELL 26 3.10 * * * 
CELL 27 3.24 * * * 
CELL 30 2.91 * * * 
CELL 31 2.83 * * * 
CELL 32 2.27 -0.11 * 0.04 
CELL 33 2.53 0.04 0.02 * 
CELL 34 2.57 0.03 * * 
CELL 36 2.32 * * * 
CELL 37 2.18 -0.04 -0.03 -0.02 
CELL 38 2.30 * * * 
CELL 39 2.22 * * * 
CELL 41 2.11 0.02 0.03 0.02 
CELL 42 2.20 -0.04 0.06 0.08 
CELL 43 2.12 0.02 0.02 0.02 
CELL 44 2.14 * * * 

Notes: Flood levels for existing conditions are shown in in AHD. 
Levels following bypass construction (future) are shown as the change in flood level (in in) 
relative to the existing flood level. 
* represents a change in flood level o f  less than 0.015m. A change o f  this order is within the 
sensitivity range o f  the computer model and can be considered to be negligible. 
The results are indicative as no detailed ground survey o f  the bypass alignment is currently 
available. 
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The RTA has advised that a number o f  openings will be included under the bypass. 

These openings will be provided in order to: 

• act as wildlife corridors, 

• reduce the hydraulic impact of  the bypass upon flood levels, 

• ensure that local drainage lines are maintained. 

The size and location of  these openings will be determined at the design stage, but it is 

considered that a minimum waterway opening width of  100m will be provided. The 

hydraulic analysis has been undertaken for waterway opening widths of 100m, 200m and 

400m. 

The Cell Model was modified to simulate the effects of  including these openings. It was 

assumed that each opening would be a minimum of 50m wide. Changes were made to 

the connections between Cells 37 and 42 (Weir 26) and Cells 33 and 32 (Weirs 26 & 20) 

to simulate these openings. It was assumed that 50% of  the total opening was provided 

within each weir. The results are shown in Table 1 as the change in flood level (in 

metres) compared to existing conditions. It is recommended that the location and size 

of the openings be evaluated at the design stage to further minimise the hydraulic impacts 

of  the bypass. A change in flood level of  less than 0.015m is within the sensitivity range 
of  the computer model and can be considered to be negligible. 

The results indicate that in all the floods examined (1%, 2%, 5% and 1987) there would 

be a general increase in flood level on the upstream side following construction of  the 

bypass if  only a 100m wide waterway opening was adopted. The maximum increase 

would be 0.06m. For a 400m wide opening there would be a maximum increase of 

0.02m for the 1% flood in Cell 33. 

The potential increase in flood levels could be minimised by constructing a larger number 

o f  openings o f  greater cumulative width under the Highway. The hydraulic model was 
used to determine the number of  openings required. An opening (or combination of 
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openings) o f  approximately 500m total width would be necessary to produce less than 

0.015m increase in flood level upstream. 

Results for the Extreme Flood for a 100m wide opening are also provided in Table 1. 

3.3 Impacts 

The flooding impacts o f  the bypass construction for the various alternatives are 
summarised below. 

3.3.1 Velocities 

The peak average velocity under the existing Highway bridge in a 1% flood is 

approximately 1.9m/s, and this would increase by 10% to 2.1m/s for a 100m wide 

opening. For a 400m wide opening there would be no increase in peak velocity. An 

increase o f  this magnitude would not be expected to significantly increase the rate of 

scouring or sediment transport capacity. It would also be unlikely to significantly affect 

the aquatic ecosystem, particularly since this increase would only apply to larger floods. 

The potential impacts on the aquatic ecosystem should be reviewed by the appropriate 

consultant. 

3.3.2 Extent, Duration and Frequency of Inundation 

The floodplain is bounded by steeply sloping land, so that any increase in flood levels 

would not significantly increase the lateral extent o f  the floodplain. The bypass is 

therefore unlikely to significantly affect any building or land user not already affected by 

flooding. 

The duration o f  inundation would be marginally increased, but would not be sufficient 

to have any measurable effect on flood damages. 
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The frequency o f  inundation of the rural lands is also unlikely to be significantly affected 

by construction of  the bypass as it only has an impact when overbank flooding occurs in 

major floods. Rural lands are already inundated by relatively minor floods under existing 

conditions. There are some residences where the frequency o f  flooding may increase and 

these are considered in some detail below. 

Floor levels for all the buildings in Riverside Crescent were surveyed and existing and 

future conditions examined for the full range of  design floods. The results showed that 

the existing Highway is only overtopped by a significant amount in floods of  2% or 

greater magnitude. The Highway therefore blocks the overland flow paths up to this 

level, and the only effect of the bypass construction is the loss o f  floodplain storage. 

The survey revealed that 11 of the 12 buildings at Riverside Crescent which are flooded 

in a 1% event are already inundated in a 2% event. The remaining building is 

9 Riverside Crescent and for this structure the frequency of  inundation will increase 

slightly after construction of the bypass. For the remaining 11 buildings there may be 

a marginal reduction in frequency of inundation as the bypass reduces flood levels in 

Cell 37 for all floods except the 1%. For the flood liable properties in Fingal Street, 

Brunswick Heads (Cells 32 and 42), it is likely that the frequency of  inundation will be 

marginally reduced. 

3.3.3 Change in Flow Patterns 

The proposed bypass will reduce the overland flow path across the existing Pacific 

Highway (between the bridge and the boat harbour), but it will not be eliminated entirely 

as waterway openings are to be placed under the bypass. More flow will therefore pass 
under the Highway bridge over the Brunswick River, and the consequences of  this change 

are considered elsewhere in the EIS. 
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3.3.4 Depths of  Inundation 

The depths o f  inundation for flood liable properties will increase as shown in Table 1. 

The possible impacts upon existing land users therefore requires assessment. 

The existing land use upstream of the bypass is predominantly grazing with scattered light 

to heavy timber. The Crown Land contains a significant stand o f  well established trees 

and other vegetation. It is not expected that the change in flood levels will affect the 

existing natural or rural land use activities or cause a change in the vegetation patterns. 

The floor levels, ground levels, depths of inundation (for a 1% event), and description 

of  each building in the residential community at Riverside Crescent is shown in Table 2. 

These properties are all located within Cell 37 (refer Figure 2) and for a 1% flood the 

increases in flood level range from 0.03m (100m opening) to nil (200m opening) as 

shown in Table 1. 

No assessment of  the potential impacts of the increase in flood level upon the caravans 

and other users of  the caravan park has been undertaken as it is understood that the 

caravan park will be resumed. 
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TABLE Z 

Flood Liable Buildings 
Upstream of t he  Bypass 

Floor 
Level 
(m AHD) 

Ground 
Level 
(m AHD) 

Depth 
(m) 
(1% namil 

House 
1).teription 

Ground Floor Usage 

Riverside 
Crescent 
House No. 1 1.49 1.49 1.21 2 storey Fihro C a r a v e :  gorave. 

2 1.55 1.55 IS 2 storey Brick/hoard Garace:storaec. 
3 1.48 1.48 1.22 1 storey Fibro Gara,ze:workshoptlivino! 

laundry bedroom. 
4 2.04 1.80 0.66 2 storey Brick Garage:workshopili vine 

laundry. bedroom. 
5 /.11 1.39 0.58 1 storey Brick All uses. 
6 1.50 1.50 1.20 2 storey Board Gamee!storage/latindry. 
7 2.20 1.35 0.50 1 storey Fihro All uses. 
8 1.65 1.65 1.05 2 Storey Fihro Garai!e;storage. 
9 2.62 1.39 0.08 1 storey Timber All uses. 
10 1.79 1.42 0.91 2 storey Fihro Garaelledroom/livino. 
11 2.20 1.99 0.50 1 storey Brick All uses. 
12 2.07 1.99 0.63 2. storey Board Entr-ince: !mind ryt ,3ar:p2e. 

Note: The depth refers to the depth of inundation above the indicated tloor level in a I % flood under 
existing conditions (Cell 37). 

Change in Flood Level Riverside Crescent (Cell 37) 

1% Flood 2% Flood 5% Flood 

Existing 2.70 2.43 2.18 
No Openings +0.09 N/A N/A 
400m Opening -0.02 -0.02 
200m Opening -0.04 -0.03 
100m Opening +0.03 -0.04 

Flood Levels for the Openings are shown in metres relative to 
Existing Conditions. 

In a 2% event (flood level of 2.43m AHD or greater) 11 of the 12 bui ld ings shown in 

Table 2 would already be inundated (8 were flooded in the May 1987 flood). The 

remaining building is 9 Riverside Crescent. In floods greater than a 2% event, the depth 

o f  inundation would be greater after construction of  the bypass, increasing from a 
negligible amount at the 2% level to 0.03m at the 1% level (100m wide opening). The 

existing depth o f  inundation in a 1% event varies from 0.5m to 1.2m for the 11 

buildings. An increase of  0.03m at such depths therefore represents a relatively minor 

change in flood impact. 
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The potential increase in flood damages which may be caused by an increased depth of 

inundation depends upon many factors including: 

• warning time, 

• preparedness o f  the residents, 

• type and location of  goods, etc., within the building. 

No detailed examination of these factors has been undertaken. It is reasonable to 

conclude that the change in flood level caused by the bypass for the 11 properties flooded 

at the 2% level, will have little impact upon the flood damages. For the one building 

affected by larger floods, any increase in depth o f  inundation could be significant, as the 

bypass could be the difference between being, and not being flooded, in a particular flood 

event. 

In addition to the properties described in the above table, there are 3 farm sheds located 

within the potential impact zone on the east bank of  the river approximately 800m south 

west o f  the Highway bridge. No detailed survey information is available for these 

buildings, but levels from orthophotomaps indicate that they would be flood liable in a 
1% event. These buildings are located within Cell 38, and would experience a 0.04m 

increase in a 1% flood (100m opening) following construction o f  the bypass. A detailed 

assessment o f  the impact o f  this increase in flood level has not been carried out at this 

stage. However, given the relatively small increase in level, and the fact that then., is no 
impact for floods o f  2% or lesser magnitude (except for the 1987-100m opening case of 

+0.03m),  it is unlikely that there would be any measurable increase in flood damages 

at these locations due to the construction o f  the bypass. 

Flood levels are reduced to the east of the bypass for all events (Cells 32 and 42) except 
the 5% (200m and 400m opening) and the 1987 (400m opening). A survey o f  floor 
levels showed that 8 residential buildings in Fingal and Cudgen Streets, Brunswick 
Heads, are inundated in a 1% event. Following bypass construction the 1% flood level 
would be  reduced by up to 0.27m (Cell 32 - 100m wide opening). This is a significant 
reduction in flood level, with 3 of the 8 buildings becoming flood free in a 1% event. 
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TABLE 2 

Flood Liable Buildings 
Upstream of the Bypass 

Riverside 
Crescent 

Floor 
Level 
(m AHD) 

Ground 
Level 
(m AHD) 

Depth 
(m) 
(1% Flood) 

House 
Description 

G r o u n d  Floor  Usage 

House No. 1 1.49 1.49 1.71 2 storey Fibro Garage/storage. 
9 1.55 1.55 1.15 2 storey Brick/board Garage/storage. 
3 1.48 1.48 1.22 2 storey Fibro Gara2e/workshop/living/ 

laundry/bedroom. 
4 2.04 1.80 0.66 2 storey Brick Garage/workshop/living/ 

laundry/bedroom. 
5 7.17 1.59 0.58 1 storey Brick All uses. 
6 1.50 1.50 1.70 2 storey Board Garage/storage/laundry. 
7 7.70 1.35 0.50 1 storey Fibro All uses. 
8 1.65 1.65 1.05 2 storey Fibro Garage/storage. 
9 7.67 1.39 0.08 1 storey Timber All uses. 
10 1.79 1.42 0.91 2 storey Fibro Garage/bedroom/living. 
11 7.70 1.99 0.50 1 storey Brick All uses. 
19 2.07 1.99 0.63 2 storey Board Entrance/laundry/garage. 

Note: The depth refers to the depth o f  inundation above the indicated floor level in a 1% flood under 
existim2 conditions (Cell 37). 

In a 2% event (flood level o f  2.43m AHD or greater) 11 o f  the 12 buildings shown in 

Table 2 would already be inundated (8 were flooded in the May 1987 flood). The 

remaining building is 9 Riverside Crescent. In floods greater than a 2% event, the depth 

o f  inundation would be greater after construction of  the bypass, increasing from a 
negligible amount at the 2% level to 0.03m at tile 1% level (100m wide opening). The 

existing depth o f  inundation in a 1% event varies from 0.5m to 1.2m for the 11 

buildings. An increase o f  0.03m at such depths therefore represents a relatively minor 

change in flood impact. 

The potential increase in flood damages which may be caused by an increased depth of 

inundation depends upon many factors including: 

• warning time, 

• preparedness o f  the residents, 
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• type and location o f  goods, etc., within the building. 

No detailed examination o f  these factors has been undertaken. It is reasonable to 

conclude that the change in flood level caused by the bypass for the 11 properties flooded 

at the 2% level, will have little impact upon the flood damages. For the one building 

affected by larger floods, any increase in depth o f  inundation could be significant, as the 

bypass could be  the difference between being, and not being flooded, in a particular flood 

event. 

In addition to the properties described in the above table, there are 3 farm sheds located 

within the potential impact zone on the east bank of  the river approximately 800m south 

west o f  the Highway bridge. No detailed survey information is available for these 

buildings, but levels from orthophotomaps indicate that they would be flood liable in a 

1% event. These buildings are located within Cell 38, and would experience a 0.04m 

increase in a 1% flood (100m opening) following construction of  the bypass. A detailed 

assessment o f  the impact o f  this increase in flood level has not been carried out at this 

stage. However, given the relatively small increase in level, and the fact that there is no 

impact for floods o f  2% or  lesser magnitude (except for the 1987-100m opening case of 

+0.03m),  it is unlikely that there would be any measurable increase in flood damages 

at these locations due to the construction of  the bypass. 

Flood levels are reduced to the east o f  the bypass for all events (Cells 32 and 42) except 

the 5% (200m and 400m opening) and the 1987 (400m opening). A survey o f  floor 

levels showed that 8 residential buildings in Fingal and Cudgen Streets, Brunswick 

Heads, are inundated in a 1% event. Following bypass construction the 1% flood level 

would be reduced by up to 0.27m (Cell 32 - 100m wide opening). This is a significant 

reduction in flood level, with 3 o f  the 8 buildings becoming flood free in a 1% event. 
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3 .4  Mitigation Measures 

Apart from providing additional waterway openings under the bypass embankment, the 

following measures could be considered for mitigating the effects o f  increased flood 

levels at the affected properties. 

3.4.1 Flood Proofing o f  Buildings 

It is possible to flood proof brick buildings by providing waterproof doors and windows, 

and sealing all other openings. This option would be suitable for the five brick buildings 

in Riverside Crescent, and possibly for the one building which has a brick ground floor 

and fibro second storey. An indicative cost to carry this out would be $15 000 to 

$20 000 each if the garages are included. It is generally not appropriate to flood proof 

the remaining non-brick buildings as house raising normally is a better option. 

3.4.2 House Raising 

House raising is a viable measure for non-brick buildings and can generally be 

undertaken at a cost o f  approximately $20 000 per house. The cost can vary considerably 

depending on the actual building. Brick houses cannot generally be  raised. 

3.4.3 Voluntary Purchase 

Properties may be purchased at market value if the owner is willing to sell. This option 

would be expensive and it is unlikely that many residents would be interested in selling. 

3 .4 .4  Levees 

Recent Floodplain Management Studies carried out for Byron Shire Council (Appendix 

A, Reference 3) have not addressed the possibility o f  a levee in the Riverside Crescent 

area. However preliminary investigations carried out as part o f  this present study suggest 
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that it may be practical to construct an earthen embankment from the bridge along the 

river bank (or road alignment) and thence eastwards towards the proposed bypass. I f  the 

works were undertaken in conjunction with bypass construction, costs could be 

minimised, and there would appear to be no major construction difficulties. 

Matters which need to be considered in constructing such a levee include: 

• internal drainage, 

• visual impact, 

• access to the river, 

• temporary loss o f  vegetation along the river bank. 

These issues can be significant to a local community, and considerably more work would 

be required before a levee could be confidently presented as a viable option. 

3.4.5 Measures to Protect 9 Riverside Crescent 

The property at 9 Riverside Crescent has been considered separately to the other 11 

properties because: 

• the increase in depth could be the difference between being flooded and not 

being flooded in a particular flood. Thus the frequency o f  flooding will change, 

although only marginally, 

• the 0.03m increase in depth o f  inundation (100m opening) in a 1% flood caused 

by the bypass represents a significant relative increase in depth o f  inundation 

(refer Table 2). 

The property at 9 Riverside Crescent is a single storey timber building on brick piers and 

could be raised relatively easily. It would require a lift o f  only 0.2m to make it flood 

free, although it would be worthwhile to raise it higher and provide say a 0.3m freeboard 

above the 1% flood level. 
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3.5 T h e  Greenhouse Effect 

The "Greenhouse" effect has become one of  the major environmental concerns in recent 

years. It could impact upon issues encompassed in this study by increasing design flood 

levels. This could result from an increase in design ocean levels and/or an increase in 

design rainfalls. 

Recent advice from the Bureau of  Meteorology indicates that there is no intention at 

present to revise design rainfalls to take account o f  the Greenhouse effect, as the possible 

mechanisms are far from clear, and there is no indication that Greenhouse-type changes 

would in fact increase design rainfalls for major storms. 

Design ocean levels would have to rise substantially to have any significant impact on 
flood levels within the area being considered, and there is no indication that any revision 

o f  existing design ocean levels is imminent. 

The possible impacts o f  the Greenhouse effect do not therefore impose a significant 

constraint on the construction of  the bypass. 
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4.  OVERVIEW O F  SECTION 46.7km TO 51.0km 

4.1 General 

This section provides an overview of  the likely impacts which would need to be 

addressed i f  the Highway Section from 46.7km to 51.0km north o f  Ballina was upgraded 

at some future date. At the time of  writing this report, the preferred alignment has not 

been established, therefore the overview is not specific to any chosen route. 

The overview has been sub-divided into the following two sections: 

• water quality assessment, 

• tidal and flooding assessment. 

4.2 Water Quality Assessment 

In general the assessment o f  the present bypass proposal in Section 2 is also applicable 

for the Section from 46.7km to 51.0km. However an additional concern would be that 

the terrain is much steeper, and the higher flow velocities could carry higher sediment/silt 

loads thus increasing the erosion potential. The flow paths would however generally be 

better defined and thus easier to control. Smaller local drainage catchments would have 

to be considered in greater detail to ensure that local problems, such as scour, did not 

develop as a consequence o f  construction. 

The closeness o f  SEPP14 Wetlands Nos. 62 and 64 may require an upgrading of the 

sediment control works proposed in Section 2. Runoff directed towards oyster leases in 

the bay would also have to be carefully controlled. 
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4.3 Tidal a n d  Flooding Assessment 

4.3.1 Tidal 

The only possible concern would be with the crossing o f  the Brunswick River. There is 

the potential for the tidal dynamics within the estuary to be affected by any changes in 

the present crossing. This will require careful examination during the full EIS process. 

It is unlikely that this will significantly constrain the proposed bridge design. 

Care will also have to be taken to ensure that local scouring or sedimentation o f  the river 

channel is not affected by the bridge construction. 

4 .3 .2  Flooding 

It would appear that the proposed alignment through the Caravan Park (which will be 

removed) would not cause any significant additional flooding concerns other than those 

detailed above in Section 3. 

It has been assumed that the proposed alignment would not change the crossing of  the 

Marshalls Creek floodplain at Billinudgel and there would therefore be no flooding 

impacts from bypass construction in this area. 
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APPENDIX A 

PREVIOUS REPORTS REGARDING FLOODING 

Flood studies o f  relevance to the EIS have been briefly described below (References 1 

to 4): 

1. Brunswick Valley Floodplain Management Study - Hydrology Report 

Prepared for Byron Shire Council in July 1984 by Laurie, Montgomerie & Pettit 

Pty Ltd and Webb, McKeown & Associates Pty Ltd 

This study undertook a detailed analysis of  the rainfall and runoff data for the 

Brunswick River in order to determine the 5% and 1% Annual Exceedance 

Probability (AEP) flood hydrographs. 

Peak flows were estimated by two methods: direct frequency analysis o f  the 

runoff record at the gauging station at Durrumbul; and a frequency analysis of 

rainfall records in the area, which were then converted into flows using a 

calibrated runoff routing model (Watershed Bounded Network Model (WBNM)). 

The effectiveness o f  the frequency analysis of  runoff data was restricted by the 

limited amount o f  data available and the method was only used as a check on the 

order o f  accuracy o f  the runoff model results. 

The runoff routing model was calibrated using the well documented records 

available from several large floods in the 1970's. Rainfall data from five 

stations near the catchment were analysed to determine the 5% and 1% rainfall 

patterns for input into the model. Using the calibrated runoff routing model and 

the design rainfall patterns a series of design hydrographs were derived. 
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T h e  adopted design rainfall intensities are approximately 20% greater than the 

design rainfall intensities provided in Australian Rainfall and Runoff -1987 

version (AR&R) (Reference 5). 

2. Brunswick River  Flood Study 

Prepared for Byron Shire Council in November 1986 by Webb, McKeown & 

Associates Pty Ltd 

In this study a numerical computer model of  the Brunswick River floodplain was 
established. The model is known as the Cell Model (or CELLS or SAMOD). 

It was used to simulate floodplain flows from Mullumbimby on the Brunswick 

River, and Billinudgel on Marshalls Creek, to the Pacific Ocean at Brunswick 

Heads. The channel and floodplain were subdivided into a series of 

inter-connected cells. A series o f  cross-sections were used to describe the 

channel connections and weirs. Flow between the cells was calculated by the 

computer program and flood levels and velocities determined. The model was 
calibrated to several historical floods in the 1970's and 1980's. 

By including design flow hydrographs obtained from Reference 1, design flood 

levels, velocities and flows were established. 

3. Brunswick Valley Floodplain Management Study 

Prepared for Byron Shire Council in April 1987 by Webb, McKeown & 

Associates Pty Ltd 

In this study several flood mitigation and development options were examined. 

One o f  the options was a possible canal development and flood channel on the 

east bank o f  the river approximately lkm south o f  the Highway bridge over the 

Brunswick River. 
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4. Brunswick River Floodplain Management Investigation 

Prepared for the Brunswick River Floodplain Management Committee in 

November 1989 by Webb, McKeown & Associates Pty Ltd. 

This study was undertaken in order to: 
• 

• 

investigate existing flooding problems along Marshalls Creek, 

consider applications to re-zone and develop flood liable land in the 

Marshalls Creek floodplain (in particular a proposal by the Ocean 

Shores Development Corporation Pty Ltd to develop North Ocean 

Shores). 

The hydrologic and hydraulic computer models adopted in Reference 3 were 

used in these analyses. 

A major flood in May 1987 provided a considerable amount of  flood and rainfall 

data. The models were tested against the data from this event and where 

applicable changes were made in order to more accurately reproduce the 

recorded data. These changes resulted in a significant reduction in flood levels 

within the lower reaches of  the Brunswick River, Marshalls Creek and Simpsons 

Creek. 



APPENDIX P 

Noise Analyst Report 

Environmental Planning Section, RTA 1992 



TEP: 
M r  F W e a t h e r a l l  - 6 6 2  5136 

S H 1 0 .  BRUNSWICK HEADS BYPASS.  T R A F F I C  N O I S E  I N V E S T I G A T I O N  FOR 
ENVIRONMENTAL IMPACT STATEMENT. REPORT NO.1. 

A .  D E S C R I P T I O N  O F  INVESTIGATION 

T h e  f o l l o w i n g  w e r e  c a r r i e d  out: 

a )  E x i s t i n g  n o i s e  l e v e l s  w e r e  m e a s u r e d  i n  l a t e  N o v e m b e r  1991, 
a t  t h r e e  l o c a t i o n s  a l o n g  t h e  e x i s t i n g  r o u t e  a n d  a t  t h e  two 
p r o p e r t i e s  w h i c h  w i l l  b e  n e a r e s t  t o  t h e  n e w  r o u t e .  These 
m e a s u r e d  l e v e l s  a r e  s e t  o u t  i n  A p p e n d i x  A ,  a n d  are 
s u m m a r i z e d  i n  T a b l e  A below. 

b )  F u t u r e  n o i s e  l e v e l s  w e r e  e s t i m a t e d  f o r  t h e  n e a r e s t  house, 
1 4 0 m  f r o m  t h e  n e w  r o a d  f o r  a v a r i e t y  o f  n o i s e  barrier 
scenarios. 

c )  R e s u l t s  ( a )  a n d  ( b )  a r e  discussed. 

B .  MEASURED N O I S E  LEVELS 

T h e s e  a r e  d e t a i l e d  i n  A p p e n d i x  A a n d  a r e  s u m m a r i s e d  i n  T a b l e  A 
b e l o w .  E x i s t i n g  n o i s e  l e v e l s  a l o n g  t h e  h i g h w a y  i n  Brunswick 
H e a d s  a r e  a b o u t  7 0  d B A  ( L 1 0 ,  1 8 h r s )  a n d  r e s i d e n t i a l  f a c a d e ,  and 
a l o n g  t h e  p r o p o s e d  r o u t e  w e r e  a b o u t  4 7  d B A  ( f r e e  field). 
A l o n g  t h e  e x i s t i n g  h i g h w a y  n o i s e  l e v e l s  a r e  h i g h ,  t r a f f i c  being 
t h e  p r e d o m i n a n t  n o i s e  s o u r c e .  A t  t h e  h o u s e s  n e a r e s t  t o  t h e  new 
r o u t e ,  t h e  p r e d o m i n a n t  n o i s e  i s  n a t u r a l ,  d u e  t o  w i n d  i n  the 
t r e e s ,  c i c a d a s ,  etc. 

C .  RTA CRITERIA 

P r e s e n t  RTA e n v i r o n m e n t a l  g o a l s  are: 

a )  L 1 0  ( 1 8 h r s )  t o  n o t  e x c e e d  6 3  dBA 

b )  L e g  ( n i g h t  t i m e )  t o  n o t  e x c e e d  5 5  dBA. 

T h e  m e a s u r e d  l e v e l s  a t  No  6 4  P a c i f i c  H i g h w a y  i n d i c a t e  t h a t  Leg 
n i g h t  i s  7 . 2  d B A  b e l o w  L 1 0  ( 1 8 h r s ) ,  h o w e v e r  t h i s  d i f f e r e n c e  may 
b e  s m a l l e r  a l o n g  t h e  n e w  r o u t e .  L 1 0  ( 1 8 h r s ,  e s t i m a t e d )  should 
p r o b a b l y  b e  h e l d  b e l o w  6 0  d B A ,  i n  o r d e r  t o  a c h i e v e  satisfactory 
n i g h t  t i m e  n o i s e  levels. 



TABLE A .  S u m m a r y  o f  E x i s t i n g  ( i e  M e a s u r e d )  N o i s e  Levels. 
N o v e m b e r  1991. 

0 0 I 
*ADDRESS 0 (1hr,° 
O 0 L e g  L 9 0  L e g  night° 
O ° ( 1 8 h r s )  ( 2 4 h r s )  ( d a y )  ( n i g h t )  m a x  ° 
a a A 

:sites a l o n g  t h e  E x i s t i n g  Highway° 
0 0 
* 6 4  P a c i f i c  H w y ( U s h e r )  T u e s  26/11°69.9 
* V .  T y p i c a l  house.Mon,Wed25,27/11°69.5 
*3m f r o m  h o u s e .  Av.°69.7 
O 0 
° L a g o o n  C a r a v a n  P a r k  °64.7 
* ( f r e e  f i e l d ,  n e a r e s t  v a n  s i t e s  0 

° O c e a n  C a r a v a n  P a r k  °68.5 
° ( F r e e  f i e l d ,  n e a r e s t  v a n  s i t e s  ° 
U U 
° S i t e s  n e a r e s t  t o  t h e  P r o p o s e d  Bypass 

0 1 9  M i n y o n  S t .  °47.9 
o ( C n r  B y r o n  S t , )  O w n e r  °47.3 
° f r e e  f i e l d )  M r s  U p p g a r d  Av.°47.6 
O 0 
0 1 2  C u d g e n  S t  ( C n r  B o o y u n )  045.2 
° F a c a d e  °47.8 
O Av.°46.5 

0 
65.7 52.9 62.3 63.8 ° 
65.2 52.9 62.6 67.2. ° 
65.5 52.9 62.5 65.5 ° 

0 
60.5 56 58.4 61.4 ° 

0 

64.8 52 61.8 64.8 ° 
0 
A 
0 

48.4 44.2 44.3 45.8 ° 
48.2 43.0 44.5 45.6 ° 
48.3 43.6 44.4 45.7 ° 

0 
45.8 40.4 38.7 41.6 ° 
45.5 40.3 37.6 39.5 ° 
45.6 40.4 38.1 40.5 ° 

1 

D .  FUTURE N O I S E  LEVELS - EXISTING ROUTE 

a )  A l o n g  t h e  e x i s t i n g  h i g h w a y ,  t h e r e  w i l l  b e  a substantial 
i m p r o v e m e n t  i n  n o i s e  l e v e l s  p r i n c i p a l l y  d u e  t o  m o s t  large 
t r u c k s  a n d  o t h e r  t h r o u g h  t r a f f i c  u s i n g  t h e  B y p a s s .  This 
r e d u c t i o n  i s  e s t i m a t e d  t o  b e  a b o u t  5 d B A .  F o r  i n s t a n c e  if 
t h e  t r a f f i c  v o l u m e  i s  h a l v e d  d u e  t o  t r a f f i c  u s i n g  t h e  new 
r o u t e ,  a n d  t h e  h e a v y  v e h i c l e  c o n t e n t  i s  a l s o  h a l v e d  (from 
14% t o  7 % ) ,  t h e n  t h e  e s t i m a t e d  n o i s e  l e v e l  r e d u c t i o n  would 
b e  3 . 0  d B A  p l u s  1 . 4  dBA r e s p e c t i v e l y ,  e q u i v a l e n t  t o  a 64% 
r e d u c t i o n  i n  t r a f f i c  v o l u m e  ( i e  t o  36% o f  p r e s e n t  volumes). 

T h i s  i m p r o v e m e n t  w o u l d  b e  m o s t  p r o n o u n c e d  a t  n i g h t ,  when 
m o s t  t r a f f i c  w i l l  b e  t h r o u g h  t r a f f i c  w h i c h  w i l l  u s e  t h e  new 
route. 

E .  FUTURE N O I S E  LEVELS - PROPOSED RED ROUTE 

T h e  e s t i m a t e d  n o i s e  l e v e l s  a r e  s e t  o u t  i n  t h e  t a b l e  b e l o w ,  and 
a r e  f o r  t h e  c l o s e s t  h o u s e ,  1 4 0 m  f r o m  t h e  r e d  r o u t e .  T h e  effect 
o f  e x i s t i n g  v e g e t a t i o n  i s  c o n s e r v a t i v e l y  e s t i m a t e d  t o  b e  between 
z e r o  a n d  5 . 5  d B A .  T h e s e  c a l c u l a t i o n s  a r e  b a s e d  o n  9000vpd 
( 1 8 h r ) ,  14% h e a v y  v e h i c l e s  a n d  8 0 k p h ,  a n d  t a k e  a c c o u n t  o f  the 
g r e a t e r  n o i s e  e m i s s i o n  h e i g h t s  o f  h e a v y  v e h i c l e s .  Variations 
f r o m  t h i s  d a t a  c a n  b e  e s t i m a t e d  u s i n g  t h e  CORTN a l g o r i t h m s  in 
R o a d  T r a f f i c  N o i s e .  F o r  e x a m p l e ,  e a c h  26% o f  t r a f f i c  g r o w t h  will 
i n c r e a s e  n o i s e  l e v e l s  b y  1 . 0  dBA. 



C o m p a r a t i v e  m e a s u r e m e n t s  a t  a s t r a i g h t  l e n g t h ,  5km s o u t h  of 
B r u n s w i c k  H e a d s ,  a t  G r a y s  L a n e ,  n e a r  t h e  r a i l w a y  overbridge 
i n d i c a t e d  t h a t  t h e  m o d e l  i s  s l i g h t l y  c o n s e r v a t i v e  a t  Brunswick 
H e a d s .  A p p e n d i x  B refers. 

TABLE B .  ESTIMATED NOISE LEVELS ( L 1 0 ,  18HRS) 

0 I 
• F e n c e  a n d / o r  m o u n d ,  2 0 m  f r o m  C e n t r e l i n e  0 
O 0 
o B a r r i e r  H e i g h t  Om l m  2m 3m 4m 0 
O 0 
° N o r m a l  a s p h a l t  5 7 . 9  5 6 . 8  5 4 . 8  5 2 . 9  5 1 . 0  ° 
° O p e n  g r a d e d  a s p h a l t  5 5 . 3  5 4 . 4  5 2 . 7  5 0 . 9  4 8 . 8  e 
i l  A 
O S h o u l d e r  B a r r i e r  7m f r o m  C e n t r e l i n e  0 
a A 
° B a r r i e r  H e i g h t  Om 2m 4m 6m 
° N o r m a l  a s p h a l t  5 7 . 9  5 5 . 2  5 0 . 2  45.9 
° O p e n  g r a d e d  a s p h a l t  5 5 . 3  5 3 . 2  4 8 . 5  43.8 
0 

0 

o 

o 

1 

A l o n g  t h e  n e w  ( r e d )  r o u t e ,  a t  t h e  n e a r e s t  h o u s e s ,  f u t u r e  noise 
l e v e l s  w i l l  b e  a t  l e a s t  1 2  d e c i b e l s  b e l o w  t h o s e  a l o n g  the 
e x i s t i n g  h i g h w a y ,  a n d  w e l l  b e l o w  p r e s e n t  RTA c r i t e r i a .  A t  worst, 
m o d e r a t e  n o i s e  m i t i g a t i o n  m e a s u r e s  w i l l  m e e t  e x i s t i n g  and 
p o s s i b l e  f u t u r e  c r i t e r i a ,  f o r  b o t h  d a y  t i m e  a n d  n i g h t  t i m e  noise 
levels. 

T h e  f i r s t  r o w  o f  h o u s e s  f a c i n g  t h e  n e w  r o a d  b e t w e e n  M i n y o n  Street 
a n d  F i n g a l  S t r e e t  a r e  e s t i m a t e d  t o  b e  u p  t o  4 d B A  b e l o w  the 
l e v e l s  e s t i m a t e d  a b o v e .  T h i s  w i l l  b e  u p  t o  1 0  d B A  a b o v e  existing 
l e v e l s ,  a t  t h e s e  s i t e s ,  b u t  s e v e r a l  d B A  b e l o w  t h e  RTA criteria 
l i s t e d  above. 

E a c h  m e t r e  h e i g h t  o f  e a r t h  m o u n d  w i l l  a c h i e v e  a b o u t  2 d B A  of 
n o i s e  r e d u c t i o n ,  b u t  c o u l d  c a u s e  s e v e r a l  a d d i t i o n a l  m e t r e s  width 
o f  g r o u n d  disturbance. 

F .  FUTURE N O I S E  LEVELS,  PROPOSED BLUE AND GREEN ROUTES 

T h e  a l t e r n a t i v e  b l u e  a n d  g r e e n  r o u t e s  a r e  a t  l e a s t  3 8 0 m  a n d  650m 
r e s p e c t i v e l y  f r o m  t h e  n e a r e s t  h o u s e s  i n  B r u n s w i c k  H e a d s .  Given 
t h a t  t h e r e  w i l l  b e  s i g n i f i c a n t  n o i s e  a t t e n u a t i o n  d u e  t o  the 
i n t e r v e n i n g  v e g e t a t i o n ,  t h i s  i s  e s t i m a t e d  t o  r e d u c e  t h e  noise 
l e v e l s  a t  t h e  n e a r e s t  h o u s e s  i n  B r u n s w i c k  H e a d s  b y  6 . 5  d B A  and 
1 0 . 0  d B A  r e s p e c t i v e l y  b e l o w  t h o s e  d e s c r i b e d  i n  S e c t i o n  E above. 

I t  i s  t h e r e f o r e  c o n s i d e r e d  t h a t  t h e s e  r o u t e s  a r e  u n l i k e l y  to 
r e q u i r e  e a r t h  m o u n d i n g  o r  o t h e r  n o i s e  b a r r i e r  t r e a t m e n t ,  other 
t h a n  l a n d s c a p i n g ,  t o  m i n i m i z e  n o i s e  l e v e l s ,  e x c e p t  p o s s i b l y  near 
i s o l a t e d  f a r m  r e s i d e n c e s ,  i f  a n y  a r e  c l o s e  t o  t h e s e  routes. 



G .  FUTURE NOISE LEVELS.  BLACK ROUTE 

T h e  b l a c k  r o u t e  f o l l o w s  t h e  r e d  r o u t e  p a s t  B r u n s w i c k  H e a d s  and 
t h e n  t r a v e l s  w i t h i n  1 5 0 m  o f  t h e  e x i s t i n g  h i g h w a y  f r o m  the 
B r u n s w i c k  R i v e r  n o r t h .  T h e  b l a c k  r o u t e  i s  l i k e l y  t o  improve 
n o i s e  l e v e l s  a t  t h e  n e a r e s t  h o u s e s  i n  t h e  O c e a n  S h o r e  E s t a t e ,  by 
m o v i n g  t r a f f i c  f u r t h e r  w e s t  a n d  t h r o u g h  i m p r o v e m e n t s  t o  the 
t r a f f i c  f l o w .  N e v e r t h e l e s s  t h e  h i g h e r  a c o u s t i c a l  standards 
r e q u i r e d  a l o n g  n e w  r o a d s  a n d  t h e s e  h o u s e s  b e i n g  a b o v e  t h e  road 
c o u l d  p r e s e n t  s i g n i f i c a n t  d e s i g n  problems. 

H .  FUTURE N O I S E  LEVELS.  NORTH OF BRUNSWICK HEADS 

N o r t h  o f  C o o l a m o n  S c e n i c  D r i v e ,  a l l  f o u r  r o u t e s  a r e  common. 

T h e  a c o u s t i c a l  e f f e c t s  w i l l  b e  a t  i s o l a t e d  r u r a l  r e s i d e n c e s  and 
a t  t h e  c a r a v a n  p a r k  n o r t h  o f  C o o l a m o n  S c e n i c  D r i v e ,  w h e r e  noise 
b a r r i e r s  w o u l d  h a v e  t o  b e  considered. 

MANAGER RESEARCH DEVELOPMENT & NOISE 

PROJECT MANAGER 

N o i s e  Analyst 

. ?).2.. 

FW04121S 



APPENDIX B 

D e t a i l s  o f  M e a s u r e m e n t s  o n  F r i d a y  2 9  N o v e m b e r  1 9 9 1 ,  t o  Calibrate 
( C h e c k )  t h e  CORTN m o d e l  f o r  l o c a l  traffic. 

R o a d  S i d e  N o i s e  L e v e l  ( b a s e d  o n  80kph) 

'Time of ' Traf f ic  Volume • VPH % "lc 'L10 at'Ll0* 'L10 Leg • Di f f  • 
'Day L M H •  HV 'HT '13.5m *(1hr,estYmeas meas 'L10 Leg • 
a t t t t ê  ë A 

4.30-4.42 • 144 9 10 • 815 • 11.7 '6.1 '75.1 • 66.9 '69.2 65.4 '+2.2 -1.5. 
4.45-4.57 • 167 14 10 ' 955 • 12.6 '6.3 '76.1 ' 67.9 '68.7 65.5 •+0.8 -2.4. 
5.05-5.17 • 141 13 7 ' 805 • 12.4 '4.3 '75.3 • 67.1 '68.2 64.5 '4-0.9 -2.6. 

A 
'AV 753 60 45 ' 858 12.2 '5.2 '75.5 • 67.2 '68.7 65.1 '4-1.3 -2.2 • 

0 0 0 0 1 

T h e  m i c r o p h o n e  w a s  50m f r o m  t h e  r o a d  c e n t r e l i n e  i n  f r e e  field. 

* T h e  a t t e n u a t i o n  d u e  t o  d i s t a n c e  is: 

i )  L i n e  s o u r c e  r a d i a t i o n :  1 0  L o g  ( 5 0 / 1 3 . 5 )  = 
i i )  V e g e t a t i o n :  5 . 2  l o g  (50/(6x3-1.5)) 
i i i )  T o t a l  a t t e n u a t i o n  w i t h  distance. 

5.7 
2 . 5  
8.2 

T h e  p a v e m e n t  s u r f a c i n g  w a s  a c o a r s e  s p r a y e d  s e a l .  T h e  apparent 
c o r r e c t i o n  i s  + 1 . 3  dBA. 

G i v e n  t h a t  n e w  r o a d  i s  l i k e l y  t o  b e  o f  a s p h a l t ,  o r  o p e n  graded 
a s p h a l t  o r  a f i n e  s e a l ,  t h e n  n o  c o r r e c t i o n  w o u l d  b e  required. 
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S H 1 0 .  P A C I F I C  HIGHWAY. BRUNSWICK HEADS BYPASS TRAFFIC 
N O I S E  INVESTIGATIONS.  REPORT NO. 2. 

A .  PURPOSE OF INVESTIGATION 

R e p o r t  N o . 1  c o n s i d e r e d  t h e  r e d  ( p r e f e r r e d )  b l u e ,  green 
a n d  b l a c k  r o u t e s  b e i n g  c o n s i d e r e d  t o  b y p a s s  Brunswick 
Heads. 

T w o  f u r t h e r  r o u t e s ,  a p i n k  a n d  r e d  d a s h e d  r o u t e  a r e  now 
a l s o  b e i n g  c o n s i d e r e d .  T h e  p u r p o s e  o f  t h i s  r e p o r t  i s  to 
c o n s i d e r  t h e s e  l a t t e r  t w o  r o u t e s  i n  r e l a t i o n  t o  the 
p r e f e r r e d  ( r e d )  route. 

B .  RTA N O I S E  GOALS 

P r e s e n t  RTA D r a f t  P o l i c y  s e t s  t h e  b a s i c  n o i s e  g o a l s  t o  be 
6 0  d B A  a n d  5 5  d B A  f o r  L e q  ( 2 4 h r s )  a n d  L e q ( 8 h r s ,  night 
t i m e )  r e s p e c t i v e l y ,  w i t h  t h e  f o l l o w i n g  conditions 
applying: 

i )  A t  a s i t e  w i t h  s i g n i f i c a n t  e x i s t i n g  n o i s e ,  t h e n  an 
e x p e c t e d  r i s e  o f  u p  t o  3 dBA i s  d e e m e d  t o  be 
acceptable. 

i i )  A t  a n  e x i s t i n g  q u i e t  s i t e ,  t h e  n o i s e  l e v e l  rise 
s h o u l d  n o t  e x c e e d  1 2  dBA. 

RTA p r o c e d u r e s  f o r  e s t i m a t i n g  f u t u r e  t r a f f i c  n o i s e  levels 
a r e  b a s e d  o n  L 1 0 ( 1 8 h r s )  w h i c h  t h e n  n e e d s  t o  b e  r e l a t e d  to 
L e q ( 2 4 h r s )  a n d  L e q ( 8 h r s ,  n i g h t  t i m e ) .  B a s e d  o n  a 4 8  hour 
m e a s u r e m e n t  a d j a c e n t  t o  t h e  P a c i f i c  H i g h w a y  i n  Brunswick 
H e a d s ,  L e q  ( 2 4 h r s )  i s  4 . 2  dBA b e l o w  ( L 1 0  ( 1 8 h r s )  and 
L e q ( 8 h r s ,  n i g h t  t i m e )  i s  7 . 2  dBA b e l o w .  T h i s  indicates 
t h a t  L 1 0  ( 1 8 h r s  e s t i m a t e d )  s h o u l d  n o t  e x c e e d  6 2 d B A  in 
o r d e r  f o r  t h e  b a s e  l e v e l  n o i s e  g o a l s  t o  n o t  b e  exceeded. 

C .  E X I S T I N G  AND FUTURE NOISE LEVELS 

A t  t h e  t w o  h o m e s  n e a r e s t  a l l  t h e  p r o p o s e d  b y p a s s  routes, 
a m b i e n t  n o i s e  l e v e l s  w e r e  m e a s u r e d  f o r  4 8 h r s  t o  b e  a s  set 
o u t  i n  T a b l e  A below. 



TABLE A .  E X I S T I N G  NOISE LEVELS (48HR M I N  MEASUREMENTS) 

L101 Leg Leq(8hrs 
(181irs) (24hrs) night time) 

I 
I 

64 Pacific Highway 694' 65.5 62.5 
19 Minyon (Cnr Byron) 47. 48.3 44.4 
12 Cudgen (Cnr Booyun) 46.51 45.6 38.1 

1 

A t  1 2  C u d g e n  S t ,  t h e  m o s t  w e s t e r n  h o u s e ,  rigorous 
a p p l i c a t i o n  o f  C o n d i t i o n  B ( i i )  w o u l d  r e q u i r e  Leq(8hrs 
n i g h t  t i m e )  t o  n o t  e x c e e d  5 0  dBA a n d  f o r  L 1 0  (18hrs, 
e s t i m a t e d )  t o  n o t  e x c e e d  5 7  dBA. 

A s e r i e s  o f  e s t i m a t e d  n o i s e  l e v e l s  i s  s e t  o u t  i n  T a b l e  B 
o f  m y  p r e v i o u s  r e p o r t  a n d  b e l o w ,  f o r  a h o u s e  1 4 0 m  from 
t h e  b y p a s s .  T h e  r e d  d a s h e d  r o u t e  a p p e a r s  t o  be 
a p p r o x i m a t e l y  1 0 0 m  f r o m  1 9  M i n y o n  S t ,  a t  t h e  s o u t h  west 
c o r n e r  o f  t h e  t o w n ,  r e s u l t i n g  i n  n o i s e  l e v e l s  2 d B A  higher 
t h a n  T a b l e  B .  A t  1 2  C u d g e n  S t r e e t ,  T a b l e  B l e v e l s  would 
apply. 

TABLE B .  ESTIMATED NOISE LEVELS ( L 1 0 ,  18HRS) 

F e n c e  a n d / o r  m o u n d ,  20m f r o m  Centreline 

B a r r i e r  H e i g h t  Om l m  2m 3m 4m 

N o r m a l  asphalt 
O p e n  g r a d e d  asphalt 

5 7 . 9  5 6 . 8  5 4 . 8  5 2 . 9  51.0 
5 5 . 3  5 4 . 4  5 2 . 7  5 0 . 9  48.8 

1 
1 S h o u l d e r  B a r r i e r  7m f r o m  Centreline 

B a r r i e r  H e i g h t  Om 2m 4m 6m 

N o r m a l  asphalt 
O p e n  g r a d e d  asphalt 

5 7 . 9  5 5 . 2  5 0 . 2  45.9 
5 5 . 3  5 3 . 2  4 8 . 5  43.8 

C .  THE EFFECTS OF THE VARIOUS ROUTE OPTIONS 

1 .  A l l  t h r e e  r o u t e s  a r e  a c o u s t i c a l l y  s u p e r i o r  to 
r e t a i n i n g  t h e  e x i s t i n g  h i g h w a y  r o u t e ,  d u e  t o  the 
d i v e r s i o n  o f  t r a f f i c  f r o m  t h e  t o w n ,  p a r t i c u l a r l y  of 
h e a v y  t r u c k s  a n d  a t  night. 

2 .  T h e  p i n k  r o u t e  i s  a c o u s t i c a l l y  t h e  s u p e r i o r  o f  all 
t h e  r o u t e s  u n d e r  c o n s i d e r a t i o n ,  b e c a u s e  t r a f f i c  is 
m o v e d  f u r t h e r  f r o m  t h e  town. 



3 .  A t  1 2  C u d g e n  S t ,  t h e  m o s t  w e s t e r n  h o u s e  f o r  total 
c o m p l i a n c e  w i t h  RTA d r a f t  n o i s e  g o a l s ,  L 1 0  (18hrs, 
e s t i m a t e d )  s h o u l d  n o t  e x c e e d  5 7  d B A .  T h e  r e d  and 
r e d  d a s h e d  r o u t e s  a r e  b o t h  1 4 0 m  a w a y .  However, 
T a b l e  B i n d i c a t e s  t h a t  o p e n  g r a d e d  a s p h a l t  o r  a 
b a r r i e r  l e s s  t h a n  l m  h i g h  w o u l d  a c h i e v e  t h i s  goal. 

4 .  A t  1 9  M i n y o n  S t ,  L 1 0  ( 1 8 h r s ,  e s t i m a t e d )  s h o u l d  not 
e x c e e d  6 2 d B A .  F o r  t h e  r e d  d a s h e d  r o u t e  2 d B A  should 
b e  a d d e d  t o  t h e  e s t i m a t e d  l e v e l s  i n  T a b l e  B .  I n  any 
e v e n t ,  a 2dBA m i n i m u m  m a r g i n  o f  c o m p l i a n c e  is 
i n d i c a t e d ,  e v e n  w i t h  n o  n o i s e  m i t i g a t i o n  measures. 

5 .  T h e  f o l l o w i n g  n o i s e  a l l e v i a t i o n  t r e a t m e n t s ,  if 
c o n s i d e r e d  d e s i r a b l e ,  w o u l d  a c h i e v e  s o m e  noise 
r e d u c t i o n  a l o n g  t h e  e a s t e r n  r o a d s i d e  p a s t  t h e  town: 

a )  L a n d s c a p i n g ,  t o  p a r t i a l l y  o r  c o m p l e t e l y  block 
v i s i o n  b e t w e e n  t h e  t o w n  a n d  t h e  bypass. 

b )  O p e n  g r a d e d  asphalt. 
c )  A n  e a r t h  m o u n d  w o u l d  i n c r e a s e  t h e  w i d t h  of 

g r o u n d  d i s t u r b a n c e  a n d  c o u l d  i m p e d e  f l o o d  flow. 
d )  A r o a d s i d e  n o i s e  b a r r i e r  w o u l d  r e s u l t  in 

s c e n e r y  l o s s  f o r  t h e  r o a d  user. 

6 .  I f  t h e  l a n d  a r e a  b e t w e e n  t h e  t o w n  a n d  t h e  b y p a s s  is 
r e z o n e d  r e s i d e n t i a l  o r  a n o t h e r  n o i s e  s e n s i t i v e  land 
u s e ,  t h e n  f u r t h e r  a n a l y s i s  m a y  b e  r e q u i r e d .  An 
i n d u s t r i a l  z o n i n g  w o u l d  r e s o l v e  t h i s  t r a f f i c  noise 
situation. 

7 .  A t  t h e  s o u t h e r n  e n d  o f  t h e  b y p a s s ,  t h e  r e d  dashed 
r o u t e  i s  c l o s e r  t o  s o m e  b u i l d i n g s ,  w h i c h  are 
u n d e r s t o o d  t o  b e  t h e  h o m e  a n d  b u s i n e s s  p r e m i s e s  of 
a n  e a r t h  m o v i n g  c o n t r a c t o r .  T h e s e  p r e m i s e s  are 
a l r e a d y  a f f e c t e d  b y  t r a f f i c  n o i s e  f r o m  t h e  existing 
highway. 

8 .  A t  t h e  a p p r o a c h e s  t o  t h e  B r u n s w i c k  R i v e r  c r o s s i n g ,  a 
n o i s e  b a r r i e r  i s  l i k e l y  t o  b e  r e q u i r e d  a l o n g  the 
w e s t e r n  roadside. 

05W.,11./ 
N o i s e  Analyst 

3 0  • t) • c)?-1, 

FW17AG1S 
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S H 1 0 .  P A C I F I C  HIGHWAY. BRUNSWICK HEADS BYPASS.  ROUTE G.  NOISE 
EFFECTS DUE TO ROAD TRAFFIC AND ROAD CONSTRUCTION. REPORT NO 3. 

A .  PURPOSE OF REPORT 

T h e  p u r p o s e  i s  t o  d e s c r i b e  t h e  s u b j e c t  n o i s e  e f f e c t s  a l o n g  R o u t e  G, 
t o  evaluate: 

i )  w h e t h e r  RTA N o i s e  G o a l s  w i l l  b e  m e t ,  and 

i i )  i f  n e c e s s a r y  t o  r e c o m m e n d  a p p r o p r i a t e  n o i s e  amelioration 
measures. 

My e a r l i e r  r e p o r t s ,  N o s  1 a n d  2 ,  c o n s i d e r e d  t h e  o t h e r  route 
options. 

B .  N O I S E  MEASUREMENTS 

M e a s u r e m e n t s  a d j a c e n t  t o  R o u t e  G,  a d d i t i o n a l  t o  t h o s e  i n  R e p o r t  No 
1 ,  w e r e  c a r r i e d  o u t  d u r i n g  t h e  f i r s t  w e e k  o f  N o v e m b e r  1 9 9 2 .  The 
r e s u l t s  a r e  s e t  o u t  b e l o w ,  a n d  a r e  s u m m a r i s e d  i n  T a b l e  A .  Appendix 
A i s  a m o r e  d e t a i l e d  report. 

C .  RTA N O I S E  GOALS 

P r e s e n t  RTA D r a f t  P o l i c y  s e t s  t h e  b a s i c  n o i s e  g o a l s  f o r  a road 
p r o j e c t  t o  b e  6 0 d B A  a n d  5 5  dBA f o r  L e q ( 2 4 h r s )  a n d  L e q ( 8 h r s ,  night 
t i m e )  r e s p e c t i v e l y ,  w i t h  t h e  f o l l o w i n g  c o n d i t i o n s  a l s o  applying: 

i )  A t  a s i t e  w i t h  s i g n i f i c a n t  e x i s t i n g  n o i s e ,  t h e n  a n  expected 
r i s e  o f  u p  t o  3 dBA i s  d e e m e d  t o  b e  acceptable. 

i i )  A t  a n  e x i s t i n g  q u i t e  s i t e ,  t h e  n o i s e  l e v e l  r i s e  a t  a nearby 
r e s i d e n c e  s h o u l d  n o t  e x c e e d  1 2  dBA. 

RTA p r o c e d u r e s  f o r  e s t i m a t i n g  f u t u r e  t r a f f i c  n o i s e  l e v e l s  a r e  based 
o n  L 1 0  ( 1 8  h r s )  w h i c h  t h e n  n e e d s  t o  b e  r e l a t e d  t o  L e q  ( 2 4 h r s )  and 
L e q  ( 8 h r s ,  n i g h t  t i m e ) .  B a s e d  o n  a 4 8  h o u r  m e a s u r e m e n t  a d j a c e n t  to 
t h e  P a c i f i c  H i g h w a y  ( S i t e  7 ) ,  i n  B r u n s w i c k  H e a d s ,  L e q ( 2 4 h r s )  i s  4.2 
d B A  b e l o w  L 1 0 ( 1 8  h r s )  a n d  L e q ( 8 h r s ,  n i g h t  t i m e )  i s  7 . 2  d B A  below. 
T h i s  i n d i c a t e s  L 1 0 ( 1 8 h r s  e s t i m a t e d )  s h o u l d  n o t  e x c e e d  6 2 d B A  in 
o r d e r  f o r  t h e  b a s i c  n i g h t  t i m e  n o i s e  g o a l  t o  n o t  b e  e x c e e d e d  at 
night. 

D .  E X I S T I N G  N O I S E  LEVELS 

E x i s t i n g  N o i s e  L e v e l s  a t  S i t e s  1 - 7  b e l o w  w e r e  m e a s u r e d  f o r  24hours 
o r  m o r e .  S i t e s  8 a n d  9 a r e  s h o r t  ( s a t e l l i t e )  m e a s u r e m e n t s  which 
a r e  r e l a t e d  t o  t h e  d i u r n a l  p a t t e r n  a t  S i t e  7 ,  w h i c h  a l s o  l i e s  along 
t h e  e x i s t i n g  r o u t e  o f  t h e  P a c i f i c  Highway. 

T a b l e  1 b e l o w  g i v e s  t h e  n o i s e  l e v e l s  i n  dBA a t  a l l  n i n e  locations. 



TABLE 1. 

Location 

MEASURED NOISE LEVELS 

A t  W a l l  Leq(24hrs) 

o r  in 
f r e e  field 

Leq(8hr, 
night) 

L10 
(18hrs) 

1 C h  3 2 0 0 L  H o u s e  n e a r  t h e  Lagoon W 48.5 44.7 49.6 
C a r a v a n  Park 

2 Ch1200L FF 46.3 41.7 47.6 
3 C h 5 0 0 L  H o u s e  o n  P i g  Farm W 51.8 48.0 48.4 
4 H o u s e  e a s t  C h  700 W 47.8 41.3 49.0 
5 1 9  M i n g o n  S t  B r u n s w i c k  Heads FF 48.3 44.4 47.6 
6 1 2  C u d g e n  S t  B r u n s w i c k  Heads W 45.6 38.1 46.5 
7 6 4  P a c i f i c  H i g h w a y  Brunswick FF 65.5 62.5 69.7 

Heads 
8 O c e a n  B e a c h  C y a n  Park 

n e a r e s t  s i t e  t o  SH10. FF 64.8 61.8 68.5 
9 L a g o o n  C ' v a n  Park 

n e a r e s t  v a n  s i t e s  t o  SH10 
FF 60.5 58.4 64.7 

A p p e n d i x  1 c o n t a i n s  a d e t a i l e d  n o i s e  m e a s u r e m e n t  r e p o r t  f o r  Sites 
1-5. 

A p p e n d i x  2 c o n t a i n s  f u l l  t a b l e s  a n d  g r a p h s  o f  t h e  a b o v e  noise 
levels. 

M e a s u r e m e n t s  a t  L o c a t i o n s  1 t o  4 w e r e  t a k e n  e a r l y  N o v e m b e r  1992 
a d j a c e n t  t o  R o u t e  G ,  w h i l s t  L o c a t i o n s  5 - 9  w e r e  m e a s u r e d  i n  late 
N o v e m b e r  1 9 9 1 ,  i n  a n d  n e a r  B r u n s w i c k  Heads. 

E .  FUTURE N O I S E  LEVELS 

a )  T h e  p r o p e r t y  w i l l  m o s t  l i k e l y  t o  b e  s u b j e c t  t o  t h e  highest 
l e v e l s  o f  t r a f f i c  n o i s e  i s  t h e  n e w  t w o  s t o r e y  h o u s e  1 4 0 m  left 
( w e s t )  o f  C h a i n a g e  1 1 0 0 ,  w h i c h  i s  a t  l e a s t  2 0 m  a b o v e  t h e  new 

r o a d .  T h e  e s t i m a t e d  n o i s e  l e v e l s  a t  t h i s  p r o p e r t y  a r e  s e t  out 
i n  T a b l e  B below. 

b )  N o i s e  l e v e l s  a t  t h e  p i g  f a r m  w e s t  o f  C h  6 0 0  w i l l  be 
a p p r o x i m a t e l y  6dBA l o w e r  d u e  t o  t h e  g r e a t e r  d i s t a n c e  a n d  to 
g r e a t e r  s h i e l d i n g  b y  t h e  n a t u r a l  terrain. 

c )  T h e  m o s t  s i g n i f i c a n t  t o t a l  e f f e c t  w i l l  b e  a t  t h e  g r o u p  of 
h o m e s  b e h i n d  ( w e s t  o f )  t h e  e x i s t i n g  L a g o o n  C a r a v a n  P a r k .  The 
n e w  r o a d  w i l l  b e  a b o u t  1 3 0 m  a w a y  v s s  a p p r o x i m a t e l y  1 8 0 m  away 
a t  p r e s e n t .  A s i d e  f r o m  a n y  e f f e c t  d u e  t o  t r a f f i c  g r o w t h ,  this 
w i l l  t h e o r e t i c a l l y  r a i s e  n o i s e  l e v e l s  b y  5 d B A ,  2 d B A  o n  account 
o f  t h e  d i s t a n c e ,  a n d  3dBA o n  a c c o u n t  o f  t h e  road 
c o n f i g u r a t i o n .  H o w e v e r  RTA N o i s e  G o a l s  w i l l  n o t  b e  exceeded. 
T h e  e s t i m a t e d  n o i s e  l e v e l s  a t  t h e  f i r s t  f l o o r  ( L 1 0 , 1 8 h r s  in 
dBA)  a r e  s e t  o u t  i n  T a b l e  B below. 



T a b l e  B .  E s t i m a t e d  L e v e l s  o f  L 1 0  ( 1 8 h r s )  i n  dBA 

H e i g h t  o f  B a r r i e r  a b o v e  t h e  R o a d  S h o u l d e r  ( 5 . 5 m  offset) 

P a v e m e n t  Om l m  2m 3m 4m 5m 
Surface 

( i )  HOUSE AT CH1100L 

Normal 
Asphalt 58.0 58.0 56.5 53.6 51.5 48.9 

Open 56.2 56.2 55.3 52.6 50.6 47.4 
G r a d e d  Asphalt 

( i i )  HOUSES NEAR THE LAGOON CARAVAN PARK - SHOULDER BARRIER 

Normal 
asphalt 

Open 
graded 
asphalt 

57.4 

55.7 

56.8 

55.3 

54.1 

53.1 

51.7 

50.8 

48.9 

47.9 

26.4 

45.2 

( i i i )  HOUSES NEAR THE LAGOON CARAVAN PARK - EARTH MOUNDS 

Normal 

Height 
Om 

o f  E a r t h  m o u n d / f e n c e  ( 2 0 m  offset) 
2m 4m 6m 

asphalt 

Open 
graded 
asphalt 

57.4 

55.7 

55.8 

54.3 

52.0 

50.7 

48.5 

47.1 

A l l  b a r r i e r  h e i g h t s  a r e  f r o m  t h e  r o a d  s h o u l d e r  level. 

T h e s e  b a r r i e r s  a r e  n o t  r e q u i r e d  t o  a c h e i v e  t h e  RTA N o i s e  Goals, 
h o w e v e r  t h e y  h a v e  b e e n  c a l c u l a t e d  i n  t h i s  r e p o r t ,  i n  o r d e r  to 
a s s e s s  t h e  e f f e c t  o f  e a c h  1m i n c r e a s e  i n  b a r r i e r  height. 

T h e s e  e s t i m a t e s  a r e  b a s e d  o n  9 0 0 0  v e h i c l e s  p e r  d a y ,  14% heavy 
v e h i c l e s  a n d  8 0 k p h .  A t  1 0 0 k p h ,  t h e  e s t i m a t e d  n o i s e  l e v e l s  w i l l  be 
u p  t o  1 . 5 d B A  higher. 

F .  CONCLUSION 

T h e  B r u n s w i c k  H e a d s  B y p a s s  w i l l  s i g n i f i c a n t l y  r e d u c e  n o i s e  levels 
f o r  a l a r g e  n u m b e r  o f  r e s i d e n c e s  i n  B r u n s w i c k  H e a d s ,  particularly 
a t  n i g h t  w h e n  a l m o s t  a l l  h e a v y  t r u c k s  w i l l  b e  d i v e r t e d  a l o n g  the 
Bypass. 

T h e r e  a r e  a s m a l l  n u m b e r  o f  p r o p e r t i e s  a l o n g  R o u t e  G ,  w h e r e  noise 
l e v e l s  a r e  e x p e c t e d  t o  r i s e .  H o w e v e r ,  n o i s e  a l l e v i a t i o n  measures 
w i l l  n o t  b e  r e q u i r e d  t o  m e e t  RTA N o i s e  G o a l s  a t  t h e s e  properties. 

N o i s e  Analyst 
F.412.01M 
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APPENDIX B 

SH10. PACIFIC HIGHWAY. 

BRUNSWICK HEADS BYPASS; OPTION G: 

MEASUREMENTS OF NOISE LEVELS: 

A. EXISTING CONDITIONS 

The  existing accoustical environment can be classified i n  various ways. Firstly 
those locations which have existing traffic noise, a n d  those which have little or 
no  traffic noise. Secondly those locations where the  noise level i s  likely to rise 
due  to t h e  bypass and  those where the  noise level is  likely to fall. 

B.  LOCATION OF NOISE MONITORING SITES 

The  locations chosen are  representative of both categories. Natura l ly  all possible 
locations were no t  monitored, as  other sites a re  a n  example of  t h e  typical 
accoustical environment which occurs away from the  village. Si te  2 particularly 
i s  a n  example of  a typical environment, which was chosen to be  a representative 
o f  locations which have little or no traffic noise, b u t  a re  likely to  b e  affected by 
t h e  bypass. 

The locations are: 

No. Si te  Description Classification Type 

1 10 Riverside Cresc. T, A Facade 
2 Nur se ry  i n  Bashfords Lane NT, A Free  field 
3 Piggery Fa rm,  off Pacific Hwy NT, A (Minimally) Free  field 
4 House  on hill, West of Hwy just 

before Bashfords lane. T, A Free  field 
5 19 Minyon St. (Cnr Byron St.) T, B Free  field 
6 12 Cudgen St. T, B Facade* 
7 64 Pacific Hwy, V. Typical House, T, B Facade* 
8 Ocean  Caravan  Pk T, B Free  field 
9 Lagoon Caravan  Park T, A F ree  field 

Where  T = Traffic environment 
N T  = Non traffic environment 
A = Traffic noise levels likely to rise 
B = Traffic noise levels likely to fall 

Measurements  of  traffic noise, l m  from a building facade (ie a wall), will usually 
be 2-3dBA higher, due to noise reflections. 
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Fig 1: Location of Noise Monitoring sites. 

C. EXISTING NOISE LEVELS 

Table 2 below gives the noise levels a t  Sites 1 to 9. The  location of  these sites is 
shown i n  Figure  1. 

Noise monitoring a t  Sites 1 to 7 were performed for 24 hours  or  more, Sites 8 and 
9 a r e  sho r t  t e r m  measurements  of traffic flows, which have been  extrapolated, 
based  o n  t h e  diurnal  noise pa t te rn  a t  Site 7. 
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TABLE 2. MEASURED NOISE LEVELS (IN dBA) 

Location 
Leq(24 hrs) 
00:00-24:00 

Leq(night) 
22:00-06:00 

L10(18hrs) 
06:00-24:00 

1 48.5 44.7 49.6 
2 46.3 41.7 47.5 
3 51.3 48.0 48.4 
4 47.8 41.3 49.9 
5 48.3 44.4 47.6 
6 45.6 38.1 46.5 
7 65.5 62.5 69.7 
8 64.8 61.8 68.5 
9 60.5 58.4 64.7 

Note: Appendix  1 contains tables a n d  graphs o f  noise levels measured. 

Measurements  a t  Locations 1 to 4 were t aken  i n  early November 1992. Locations 
5 to 9 were measured  i n  late November 1991. 

D. WEATHER CONDITIONS 

Adverse wea the r  conditions influenced measurement  of noise levels a t  Locations 
1 to 4. Windy a n d  ra iny weather  tends to increase the noise levels perceived. 
Periods of  fine wea ther  were: 

Wednesday 4/11/92 20:00 - 24:00 
Thursday 5/11/92 00:00 - 24:00 
Friday 6/11/92 00:00 - 18:00 
Saturday 7/11/92 20:00 - 24:00 
Sunday 8/11/92 00:00 - 11:00 

To obtain representat ive noise levels of the  existing traffic conditions, good 
wea the r  periods were appropriately concatenated, a n d  24hr  measurements  of 
fine wea the r  noise levels were obtained a t  each site. These a re  l isted i n  Table 2. 
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E .  T Y P I C A L  ACOUSTICAL NON-TRAFFIC ENVIRONMENT 

Location 2 is  typical of a non traffic environment i n  th i s  area.  Noise levels 1km 
or  more away  from the  existing highway, a r e  typically: 

Leq(24hrs) = 45 - 4 7  dB(A) 
Leq(night) = 41 - 4 3  dB(A) 
L10(18hrs) = 47 - 49 dB(A) 

Any o ther  locations which were not  measured a n d  a re  located a t  t h e  same 
distance from t h e  highway (or further), a r e  likely to have  t h e  same noise levels 
a s  t h e  "environment noise levels" given above. This includes t h e  new double 
storey house 140 metres  west  of the  proposed bypass G, a t  approximate 
chainage: 1100. 

Noise Analyst 



T A B L E  A-6 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Dave Richardson, Nursery, Bashfords in. 
DATE/DAY/LOC SUN-MORN (0-11)+ FRIDAY (12-21) + SAT-NIGHT 

FILENAME: A:\123R3\BRUNS\NURS.WK3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  NO = 0, YES = 1: 0 

TIME 
_ 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 51 45 35 42.5 
24 23 - 24 48 45 34.5 43.1 

1 2 4 -  1 47 41.5 34 39.7 
2 1 - 2 53 41.5 33 40.9 
3 2 - 3 46.5 41.5 33 38.3 
4 3 - 4 51.5 49.5 34 44.6 
5 4 - 5 47 44.5 33.5 41.2 
6 5 - 6 54 43.5 32.5 41.6 
7 6 - 7 56.5 42.5 32 44.2 
8 7 - 8 53.5 43.5 33 42.1 
9 8 - 9 55.5 45.5 34.5 43.9 

10 9 - 10 56.5 48.5 35 46.3 
11 10 - 11 51.5 43 34 41.6 
12 11 - 12 52.5 45 34.5 42.7 
13 12 - 13 61 48.5 35 49.5 
14 13 - 14 54.5 47.5 34 45.1 
15 14 - 15 57.5 51.5 34.5 48.2 
16 15 - 16 60 46.5 35.5 49.8 
17 16 - 17 56 49.5 38 46.6 
18 17 - 18 56.5 51.5 39.5 49.6 
19 18 - 19 56.9 48.5 40.5 50.4 
20 19 - 20 57.2 48.8 42 50.7 
21 20 - 21 58.5 53.5 43 50.9 
22 21 - 22 53 44.5 35.5 43.1 
23 22 - 23 51 45 35 42.5 
24 23 - 24 48 45 34.5 43.1 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

47.1 dB(A) 
41.9 dB(A) 
35.2 dB(A) 
46.4 dB(A) 
44.6 dB(A) 



Total Noise 
Statistics for: 

BRUNSWICK HEADS 
Pig and Cattle Farm 

Location no: 3 

Totals 
_ 

Descriptor Period Totals 

2 L10(18 hours) 06:00 - 24:00 48.4 DB(A) 
2 Leq (night) 22:00 - 06:00 48.0 DB(A) 
2 L90 (background) 07:00 - 18:00 40.1 DB(A) 
2 Leq (24 hours) 00:00 - 24:00 51.3 DB(A) 
2 l h r  Leq max 22:00 - 06:00 53.8 DB(A) 

Comments 

Note: Calculations include concatenated days to 
ensure "good weather measurements" are represented. 



T A B L E  A-1 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Pig and Cattle Farm 
DATE/DAY/LOC: 4/11/92, Wed 

FILENAME: C:\123R3\BRUNS\FARM.WK3 
WEATHER: FINE 
COMMENTS: NONE 
W E E K E N D ?  N O  = 0 ,  YES =1: 

TIME Li 
dB(A) 

23 22  - 23 
24 23 - 24 

1 2 4 -  1 

1 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

2 1 - 2 
3 2 -  3 
4 3 - 4 
5 4 -  5 
6 5 -  6 
7 6 -  7 
8 7 -  8 
9 8 - 9 

10 9-10 
11 10 - 11 
12 11 - 12 
13 12 - 13 
14 13 - 14 
15 14 - 15 
16 15 - 16 
17 16 - 17 69.7 63.2 46.2 59.4 
18 17 - 18 65.7 58.2 44.2 54.9 
19 18 - 19 61.2 54.7 43.7 51.3 
20 19 - 20 62.7 53.7 44.7 52.5 
21 20 - 21 61.7 54.7 49.7 54.2 
22 21 - 22 59.7 52.7 43.2 51.6 
23 22 - 23 48.2 43.7 40.2 42.8 
24 23 - 24 51.7 43.2 40 43.1 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

53 dB(A) 
0 dB(A) 

45.2 dB(A) 
49.1 dB(A) 

0 dB(A) 



90 

80 

40 

30 

Pig and Cattle Farm 
4/11/92, Wed 

•4.°L\e, 

I N I - - - w - - 1 1 1 \ e " .  

\ .  

• 

'k_la,,AANA 

A 

I 1 I 

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

T I M E  (End o f  hour) 

_ i n _  L1(1 hour) _..._ L10(1 hour) _A_ L90(1 hour) _ o _  Leq(1 hour) 



T A B L E  A-2 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Pig and Cattle Farm 
DATE/DAY/LOC 5/11/92, Thu 

FILENAME: C:\123R3\BRUNS\FARM.WIC3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  NO = 0, YES = 1: 0 

TIME Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22  - 23 48.2 43.7 40.2 42.8 
24 23 - 24 51.7 43.2 40 43.1 

1 24 - 1 42.7 40.2 40 40 
2 1 - 2 52.7 42.7 40 40.6 
3 2 -  3 53.7 45.2 40 43 
4 3 - 4 46.7 41.7 40 40 
5 4 - 5 51 46.2 40 43 
6 5 - 6 54.7 46.7 40 45.7 
7 6 - 7 54.7 45.2 40 44.7 
8 7 - 8 53.7 45.7 40 44.6 
9 8 - 9 59.7 48.2 40 55.5 

10 9 - 10 59.7 44.2 40 52.9 
11 10 - 11 57.7 45.2 40 48.4 
12 11 - 12 59.2 46.7 40 47.1 
13 12 - 13 52.2 46.2 40 44.9 
14 13 - 14 56.7 46.2 40 49.8 
15 14 - 15 57.7 46.7 40.2 50.5 
16 15 - 16 67.2 50.7 40 54.8 
17 1 6 -  17 65.2 52.2 40 53.1 
18 17 - 18 63.5 50.8 41 52.8 
19 18 - 19 60.5 50.3 42 52.3 
20 19 - 20 58.7 53.7 43.7 51.8 
21 20 - 21 59.7 54.2 51.7 53.2 
22 21 - 22 54.7 52.7 45.7 51.9 
23 22 - 23 51.7 44.2 40 40.1 
24 23 - 24 60.7 43.7 40 47.1 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq  (night) 22:00 - 06:00 
L90  (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
1 lir Leq max 22:00 - 06:00 

NOISE LEVEL 

48.2 dB(A) 
42.7 dB(A) 
40.1 dB(A) 
50.2 dB(A) 
45.7 dB(A) 
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T A B L E  A-3 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Pig and Cattle Farm 
DATE/DAY/LOC 6/11 & 5/11/92, Fri & Thu 

FILENAME: C:\123R3\13RUNS\FARM.WK3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0, YES = 1: 0 

TIME Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 51.7 44.2 40 40.1 
24 23 - 24 60.7 43.7 40 47.1 

1 2 4 -  1 45.7 40 40 40 
2 1 - 2 45.7 41.2 40 40 
3 2 -  3 48.2 40 40 40 
4 3 - 4 42.7 40 40 40 
5 4 -  5 61.2 47.2 40 48.4 
6 5 -  6 77.2 52.2 40 61.8 
7 6 -  7 60.2 48.7 40 49.8 
8 7 - 8 57.2 49.2 40 47.5 
9 8 - 9 72.2 47.7 40 57.5 

10 9 - 10 54.2 44.7 40 43.2 
11 10 - 11 57.2 45.2 40 45.3 
12 1 1 -  12 54.7 43.7 40 44.2 
13 12 - 13 55.2 45.7 40 44 
14 13 - 14 61.2 49.2 40 49.3 
15 14 - 15 57.7 46.7 40.2 50.5 
16 15 - 16 67.2 50.7 40 54.8 
17 1 6 -  17 65.2 52.2 40 53.1 
18 17 - 18 63.5 50.8 41 52.8 
19 18 - 19 60.5 50.3 42 52.3 
20 19 - 20 58.7 53.7 43.7 51.8 
21 20 - 21 59.7 54.2 51.7 53.2 
22 21 - 22 54.7 52.7 45.7 51.9 
23 22 - 23 51.7 44.2 40 40.1 
24 23 -24 60.7 43.7 40 47.1 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

48.5 dB(A) 
53.2 dB(A) 
40.1 dB(A) 
52.3 dB(A) 
61.8 dB(A) 
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Total Noise 
Statistics for: 

BRUNSWICK HEADS 
House on hill, closest to existing Hwy 

Location no: 4 

Totals Descriptor Period Totals 

1 L10 (18 hours) 06:00 - 24:00 49.9 DB(A) 
1 Leq (night) 22:00 - 06:00 41.3 DB(A) 
1 L90 (background) 07:00- 18:00 42.1 DB(A) 
1 Leq (24 hours) 00:00- 24:00 47.8 DB(A) 
1 l h r  Leq max 22:00 - 06:00 44.9 DB(A) 

Comments 

Note: Calculations include concatenated days and weekends to ensure 
good weather measurements are represented. 



T A B L E  A-1 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: House on hill, closest to existing Hwy 
DATE/DAY/LOC: 6/11/92, Fri 

FILENAME: C:\123R3NBRUNS\CLOSEHIL 
WEATHER: FINE 
COMMENTS: NONE 
W E E K E N D ?  N O  = 0 ,  YES =1: 

T I M E -  Li 
dB(A) 

23 22 - 23 
24 23 - 24 

1 2 4 -  1 
2 1 - 2 

1 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

3 2 -  3 
4 3 -  4 
5 4 -  5 
6 5 -  6 
7 6 -  7 
8 7 -  8 
9 8 - 9 

10 9-10 
11 10 - 11 
12 11 - 12 
13 12 - 13 
14 13 - 14 
15 14 - 15 
16 15 - 16 58.7 52.7 42.2 49.8 
17 16 - 17 58.2 55.2 46.7 52.2 
18 17 - 18 64.2 55.7 42.2 52.2 
19 18 - 19 60.2 52.2 43.2 49.9 
20 19 - 20 64.2 61.7 47.2 55.9 
21 20 - 21 61.7 55.7 46.7 52.9 
22 21 - 22 60.2 54.2 45.2 51.4 
23 22 - 23 58.7 52.7 44.2 50 
24 23 - 24 57.7 52.7 44.2 49.7 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

54.8 dB(A) 
0 dB(A) 

43.7 dB(A) 
47.8 dB(A) 

0 dB(A) 
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t 
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TIME (End o f  hour) 

- w -  L1(1 hour) _ ._ .  L10(1 hour) _k_. L90(1 hour) __0._ Leq(1 hour) 



T A B L E  A-2 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: House on hill, closest to existing Hwy 
DATE/DAY/LOC 7/11/92, Sat 

FILENAME: C:\123R3\BRUNS\CLOSEHM 
WEATHER: 
COMMENTS: 
W E E K E N D ?  NO = 0 ,  YES = 1 :  1 

TIME.. Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 58.7 52.7 44.2 50 
24 23 - 24 57.7 52.7 44.2 49.7 

1 24 - 1 60.7 54.7 44.2 51.5 
2 1 - 2 57.7 52.7 43.2 49.3 
3 2 - 3 58.2 53.2 43.7 49.8 
4 3 - 4 58.2 53.2 43.7 49.7 
5 4 - 5 53.7 49.2 40.2 45.9 
6 5 - 6 53.2 49.7 40.7 46.4 
7 6 - 7 58.2 51.2 40.7 48.9 
8 7 - 8 59.7 52.7 42.2 50.4 
9 8 - 9 61.7 55.2 45.2 53 

10 9 - 10 62.2 55.7 45.7 53.3 
11 10 - 11 60.2 54.7 47.2 52.6 
12 11 - 12 58.7 54.2 46.7 51.6 
13 1 2 -  13 59.2 54.2 45.7 51.6 
14 13 - 14 57.2 52.7 45.2 50.2 
15 14 - 15 56.7 51.7 43.7 49.3 
16 1 5 -  16 54.2 50.7 41.2 49.1 
17 16 - 17 56.7 51.2 42.2 48.6 
18 17 - 18 56.7 52.7 43.2 49.4 
19 18 - 19 58.7 49.7 41.2 51 
20 19 - 20 60.7 53 42.7 52.3 
21 20 - 21 54.2 48.2 41.7 45.9 
22 21 - 22 50.2 47.2 41.2 44.8 
23 22 - 23 55.7 47.2 40 44.9 
24 23 - 24 48.2 44.7 40 40.8 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

51.5 dB(A) 
49.4 dB(A) 
44.4 dB(A) 

50 dB(A) 
51.5 dB(A) 
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TIME (End o f  hour) 

L1(1 hour) L10(1 hour) L90(1 hour) _0_, Leq(1 hour) 



T A B L E  A-3 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: House on hill, closest to existing Hwy 
DATE/DAY/LOC 8/11/92, Sun 

FILENAME: C:\123R3\BRUNS\CLOSEHIL 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0, YES = 1: 1 

TIME Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 55.7 47.2 40 44.9 
24 23 - 24 48.2 44.7 40 40.8 

1 2 4 -  1 47.7 42.2 40 40 
2 1 - 2 47.2 42.2 40 40 
3 2 -  3 49.2 43.2 40 40 
4 3 - 4 48.7 43.7 40 40 
5 4 -  5 48.7 43.2 40 40 
6 5 -  6 49.7 45.2 40 42.1 
7 6 - 7 52.7 45.7 40 43 
8 7 - 8 54.7 47.7 40 45.6 
9 8 - 9 57.7 48.7 40.2 47 

10 9 - 10 60.7 51.2 40.7 49.2 
11 10 - 11 53.2 47.7 40 45.2 
12 11 - 12 60.7 54.2 40.7 52.7 
13 12 - 13 
14 13 - 14 
15 14 - 15 
16 15 - 16 
17 16 - 17 
18 17 - 18 
19 18 - 19 
20 19 - 20 
21 20 - 21 
22 21 - 22 
23 22 - 23 
24 23 - 24 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
1 hr  Leq max 22:00 - 06:00 

NOISE LEVEL 

49.2 dB(A) 
41.3 dB(A) 
40.3 dB(A) 

43 dB(A) 
44.9 dB(A) 
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T A B L E  A-4 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: House on hill, closest to existing Hwy 
DATE/DAY/LOC 8/11 & 6/11, Sun & Fri 

FILENAME: C:\123R3\BRUNS\CLOSEHIL 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0, YES = 1: 1 

TIME Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22  - 23 55.7 47.2 40 44.9 
24 23 - 24 48.2 44.7 40 40.8 

1 2 4 -  1 47.7 42.2 40 40 
2 1 - 2 47.2 42.2 40 40 
3 2 -  3 49.2 43.2 40 40 
4 3 - 4 48.7 43.7 40 40 
5 4 -  5 48.7 43.2 40 40 
6 5 - 6 49.7 45.2 40 42.1 
7 6 - 7 52.7 45.7 40 43 
8 7 - 8 54.7 47.7 40 45.6 
9 8 - 9 57.7 48.7 40.2 46.6 

10 9 - 10 60.7 51.2 40.7 49.2 
11 10 - 11 53.2 47.7 40 45.2 
12 11 - 12 60.7 54.2 40.7 52.7 
13 12 - 13 61 55 41 52 
14 13 - 14 60 54 42 51 
15 14 - 15 59 53 43 50 
16 15 - 16 58.7 52.7 42.2 49.8 
17 16 - 17 58.2 55.2 46.7 52.2 
18 17 - 18 64.2 55.7 42.2 52.2 
19 18 - 19 60.2 52.2 43.2 49.9 
20 19 - 20 64.2 61.7 47.2 55.9 
21 20 - 21 61.7 55.7 46.7 52.9 
22 21 - 22 60.2 54.2 45.2 51.4 
23 22 - 23 58.7 52.7 44.2 50 
24 23 - 24 57.7 52.7 44.2 49.7 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

52.8 dB(A) 
41.3 dB(A) 
41.7 dB(A) 
49.8 dB(A) 
44.9 dB(A) 
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T A B L E  A-5 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: House on hill, closest to existing Hwy 
DATE/DAY/LOC 8/11 & Sat 10/11/92, Sun + Sat 

FILENAME: C:\123R3\BRUNS\CLOSEHIL 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0, YES = 1: 0 

TIME Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 55.7 47.2 40 44.9 
24 23 - 24 48.2 44.7 40 40.8 

1 2 4 -  1 47.7 42.2 40 40 
2 1 - 2 47.2 42.2 40 40 
3 2 -  3 49.2 43.2 40 40 
4 3 - 4 48.7 43.7 40 40 
5 4 - 5 48.7 43.2 40 40 
6 5 - 6 49.7 45.2 40 42.1 
7 6 - 7 52.7 45.7 40 43 
8 7 - 8 54.7 47.7 40 45.6 
9 8 - 9 57.7 48.7 40.2 47 

10 9 -  10 60.7 51.2 40.7 49.2 
11 10 - 11 53.2 47.7 40 45.2 
12 11 - 12 60.7 54.2 40.7 52.7 
13 12 - 13 59.2 54.2 45.7 51.6 
14 13 - 14 57.2 52.7 45.2 50.2 
15 14 - 15 56.7 51.7 43.7 49.3 
16 15 - 16 54.2 50.7 41.2 49.1 
17 16 - 17 56.7 51.2 42.2 48.6 
18 17 - 18 56.7 52.7 43.2 49.4 
19 18 - 19 58.7 49.7 41.2 51 
20 19 - 20 60.7 53 42.7 52.3 
21 20 - 21 54.2 48.2 41.7 45.9 
22 21 - 22 50.2 47.2 41.2 44.8 
23 22 - 23 55.7 47.2 40 44.9 
24 23 - 24 48.2 44.7 40 40.8 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

49.9 dB(A) 
41.3 dB(A) 
42.1 dB(A) 
47.8 dB(A) 
44.9 dB(A) 
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T A B L E  A-5 

DATE: THURSDAY 28 NOVEMBER, 1991 
ADDRESS: 19 MINYON ST., BRWK HEADS (CR BYRON ST.) 

TYPE: FACADE (10:00-15:00 HRS INTERPOLATED) 
** MRS UPPGARD 

TIME L i  L10 L90 Leq 
dB(A) dB(A) dB(A) dB(A) 

22 - 23 51.3 46.3 38.8 45 
23 - 24 48.8 43.8 39.3 44.2 
24 - 1 54.3 44.3 39.5 44.6 
1 - 2 48.3 44_5 40.8 44.2 
2 - 3 49.3 44.8 39.3 43.8 
3 - 4 49.5 44.8 38.8 42 
4 - 5 50.3 45.3 40 44.1 
5 - 6 52.3 47 40.5 45.8 
6 -  7 60.3 47.8 41.8 52.1 
7 - 8 59.3 47.8 42.5 48 
8 - 9 62.3 48.3 42.3 51.3 
9 - 10 58.7 46.5 44.8 49.3 
10 - 11 54.3 45.8 45 50 
11 - 12 56.3 46.5 42 47.3 
12 - 13 57.3 47.3 43 48.5 
13 - 14 58.3 48 45 50 
14 - 15 58.3 48 45 50 
15 - 16 58.3 51 46 50.5 
16 - 17 62.8 51.3 45.8 51.6 
17 - 18 59.3 51.3 45 50.6 
18 - 19 55.3 49.8 43.5 48.1 
19 -20 58.3 51.5 43.8 48.8 
20 - 21 51.3 46.5 41.5 45 
21 - 22 54.3 46.3 40.8 44.8 
22 - 23 48.8 45.3 39.8 44.6 
23 - 24 48.3 44 39.5 45 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
lh r  Leq max 22:00 - 06:00 

47.9 dB(A) 
44.3 dB(A) 
44.2 dB(A) 
48.4 dB(A) 
45.8 dB(A) 

t c ) .  tret-A 
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T A B L E  A-6 

DATE: W E D  27 AND FRI 29 NOVEMBER, 1991 
ADDRESS: 19 MINYON ST., BRWK HEADS (CR BYRON ST.) 

TYPE: FACADE 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

TIME 

22 - 23 48.8 45.3 39.8 44.6 
23 - 24 48.3 44 39.5 45 
2 4 -  1 48.8 45 40.5 42.9 
1 - 2 50.3 44,5 40.3 43.9 
2 -  3 48.8 44 39.5 44 
3 - 4 54.3 44.3 39.8 45.6 
4 - 5 47.8 44.3 39.5 44.2 
5 - 6 53.3 46 40.3 45.2 
6 - 7 59.3 48 41.3 48.1 
7 -  8 57.3 48.8 41 47 
8 -  9 59.3 47.3 41.8 53 
9 - 10 59.3 47.8 42.3 52.7 
10 - 11 54.3 45.8 42 47.1 
1 1 -  12 56.3 46.5 42 47.3 
12 - 13 57.3 47.3 43 48.5 
13 - 14 63.3 52.5 43.8 51.9 
14 - 15 60.3 49.3 45 50.6 
15 - 16 60.3 49.3 44.8 50.3 
16 - 17 60.3 48.3 43.8 50.4 
17 - 18 58 48.3 43.8 48.1 
18 - 19 58.3 48.8 42.5 48.1 
19 - 20 54.3 45.5 40.5 45.4 
20 - 21 53.3 43.8 39.5 44.5 
21 - 22 50.3 44.5 39 42.7 
22 - 23 51.3 46.3 38.8 45 
23 - 24 48.8 43.8 39.3 44.2 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq  max 22:00 - 06:00 

47.3 dB(A) 
44.5 dB(A) 

43 dB(A) 
48.2 dB(A) 
45.6 dB(A) 
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T A B L E  A-2 

DATE: W E D  27 AND THURS 28 NOVEMBER, 1991 
ADDRESS: 12 CUDGEN ST., BRWK HEADS (CR BOOYUN ST 

TYPE: 

TIME 

FACADE 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq ' 
dB(A) 

22 - 23 44.3 38.5 32 40.4 
23 - 24 41.5 38.5 31 35.5 
2 4 -  1 43.3 37 31.3 35.4 
1 - 2 49.5 453 35.5 41.6 
2 -  3 47.3 40 32.3 38 
3 -  4 43.8 39 31.8 36.2 
4 - 5 45.3 41 35.5 38.7 
5 - 6 47.3 41.3 35.8 39.6 
6 - 7 56.3 44.5 37 51.2 
7 - 8 54.3 44 37.5 44.6 
8 - 9 54.3 44 38.8 48.2 
9 - 10 49.3 43.8 39.8 42.5 
10 - 11 53.3 46 41 45.1 
11 - 12 58.8 49.5 41 48.6 
12 - 13 54.5 49 38.8 45.5 
13 - 14 63.3 57 40.3 52.4 
14 - 15 53 48.3 40.3 45 
15 - 16 54.5 50.5 42.8 47.1 
16 - 17 54.3 47.5 42.8 47.1 
17 - 18 56.3 47.5 41.5 47.3 
18 - 19 49.3 42.8 38.3 41.2 
19 - 20 52.8 43.8 37 43.6 
20 - 21 52.3 40.8 35 48.7 
21 - 22 42.3 37 32.3 35.5 
22 - 23 44.3 38.5 32 40.4 
23 - 24 41.5 38.5 31 35.5 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

45.2 dB(A) 
38.7 dB(A) 
40.4 dB(A) 
45.8 dB(A) 
41.6 dB(A) 



• NOISE LEVELS at 12 CUDGEN STREET, BRUNSWICK HEADS (CORNER OF BOOYUN ST.) 
WEDNESDAY 27 AND THURSDAY 28 NOVEMBER, 1991 
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T A B L E  A-3 

DATE: THURS 28 AND FRI 29 NOVEMBER, 1991 
ADDRESS: 12 CUDGEN ST., BRWK BEADS (CR BOOYUN ST 

TYPE: 

TIME 

FACADE 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq • 
dB(A) 

22 - 23 43.3 40.5 36.5 39.5 
23 - 24 41.5 39.3 34.8 37.2 
24 - 1 41.3 38 33.8 36 
1 - 2 43.3 38.5 34.3 36.6 
2 -  3 40.5 37.8 33.8 37 
3 - 4 43.3 39.3 35.3 37.6 
4 -  5 41.8 38.5 34 36.3 
5 - 6 46.3 40.8 35.5 39 
6 - 7 54.3 44.5 35.5 43.5 
7 - 8 56.3 47 34.5 45.9 
8 - 9 56.5 52.3 36.5 47.3 
9 - 10 57.3 55 40.3 51.5 
10 - 11 56.3 53.5 38.8 49.4 
11 - 12 53.8 49.3 39.5 45.6 
12 - 13 52.8 48.3 41 45.5 
13 - 14 58.3 48.8 42.8 48.5 
14 - 15 52.3 48.8 42.8 46.2 
15 - 16 55.3 49.3 42.3 46.6 
16 - 17 55.3 49.8 42.5 47.7 
17 - 18 58.3 49.8 42.3 48.4 
18 - 19 54.3 46.8 40.3 45.7 
19 - 20 52.5 47 42 45.4 
20 - 21 50 47.8 39.3 43.7 
21 - 22 48.3 42.8 39 41.5 
22 - 23 43.3 40.5 36.5 39.5 
23 - 24 41.5 39.3 34.8 37.2 

DESCRIPTOR PERIOD NOISE LEVEL 

L10(18 hours) 06:00 - 24:00 47.8 dB(A) 
Leq (night) 22:00 - 06:00 37.6 dB(A) 
L90 (background) 07:00 - 18:00 40.3 dB(A) 
Leq (24 hours) 00:00 - 24:00 45.5 dB(A) 
l h r  Leq max 22:00 - 06:00 39.5 dB(A) 

c, 6 



- NOISE LEVELS at 12 CUDGEN STREET, BRUNSWICK HEADS (CORNER OF BOOYUN ST.) 
THURSDAY 28 AND FRIDAY 29 NOVEMBER, 1991 
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T A B L E  A-2 

DATE: TUESDAY 26 NOVEMBER, 1991 
ADDRESS: MR. USHER, 64 PAC. HWY, BRWK READS 

TYPE: -FACADE- 

TIME Li 
dB(A) 

LIO 
dB(A) 

L90 
dB(A) 

-Leg 
dB(A) 

22 - 23 75.3 66.8 44 63.1 
23 - 24 74.8 63.8 43.5 61.5 
24 - 1 76.3 62.8 43.3 63.8 
1 - 2 72.3 53.8 42.5 58.3 
2 - 3 76.3 60.3 41.5 63.2 
3 - 4 75.3 57.8 41.3 61.4 
4 - 5 74.8 63.3 41.5 61.7 
5 - 6 75.8 67.3 43.3 63.4 
6 -  7 77.3 71.3 47.8 66.7 
7 - 8 76.3 70.5 47.3 66.5 
8 - 9 76.8 71 52.5 68.2 
9 - 10 76.8 71 51.5 67.5 
10 -  11 75.8 70.8 54.5 67.3 
11 - 12 75.3 70.3 54 66.5 
12 - 13 75.8 70.5 52.3 66.6 
13 - 14 75.8 70.3 53.5 66.6 
14 - 15 76.3 70.8 54.5 •67 
15 - 16 75.8 70.8 54.3 66.9 
16 - 17 76.3 70.8 53.5 67 
17 - 18 75.8 70.8 53.5 66.9 
18 - 19 75.8 70.3 50.8 66.5 
19 - 20 76.3 69.5 46 65.4 
20 - 21 75.3 68.3 45.8 64.3 
21 - 22 74.8 67.5 44 63.3 
22 - 23 75.8 69 43.3 67.2 
23 - 24 74.3 64 42.3 61 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

69.9 dB(A) 
62.3 dB(A) 
52.9 dB(A) 
65.7 dB(A) 
63.8 dB(A) 
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NOISE LEVELS at 64 PACIFIC HIGHWAY, BRUNSWICK HEADS 
TUESDAY 26 NOVEMBER, 1991 

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

T I M E  (End o f  hour) 

L1(1  hour) L10(1 hour) —A— L90(1 hour) _ 0 _  Leq(1 hour) 



1 

T A B L E  A-3 

DATE: MON. 25 AND WED. 27 NOVEMBER, 1991 
ADDRESS: MR. USHER, 6 4  PAC. HWY, BRWK HEADS 

TYPE: 

TIME 

FACADE 

L10 
dB(A) 

- 
L90 

dB(A) 

'C 

Leq 
dB(A) 

Li 
dB(A) 

22 - 23 75.8 69 43.3 67.2 
23 - 24 74.3 64 42.3 61 
24 - 1 74.3 59.8 41.5 60.6 
1 - 2 74.3 56,3 41.5 60 
2 - 3 74.3 56.8 41.8 60.2 
3 -  4 74.3 57.3 41.3 60 
4 - 5 75.8 62.8 41.8 62.3 
5 - 6 75.3 66.5 43.3 63.1 
6 - 7 77.3 70.8 47.3 66.7 
7 - 8 76.3 71.3 49.3 66.8 
8 - 9 75.3 70.8 51.3 66.9 
9 - 10 76.3 70.5 52.8 67.2 
10 -  11 75.8 71 53.5 67.6 
11 - 12 75.3 70 53.5 66.5 
12 - 13 75.3 70 54 66.2 
13 - 14 76.3 70.3 54.3 66.7 
14 - 15 75.3 70.5 54 66.7 
15 - 16 75.8 70.5 53.5 66.9 
16 - 17 75.3 70.8 54.5 66.9 
17 - 18 73.3 69.8 51 65.4 
18 - 19 75.5 69.8 48.8 65.5 
19 - 20 75.3 69.3 47 65.2 
20 - 21 74.8 67.8 44.8 63.4 
21 - 22 74.8 67.5 44.8 63.2 
22 - 23 75.3 66.8 44 63.1 
23 - 24 74.8 63.8 43.5 61.5 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
lh r  Leq max 22:00 - 06:00 

69.5 dB(A) 
62.6 dB(A) 
52.9 dB(A) 
65.2 dB(A) 
67.2 dB(A) 
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NOISE LEVELS at 64 PACIFIC HIGHWAY, BRUNSWICK HEADS 
MONDAY 25 AND WEDNESDAY 27 NOVEMBER, 1991 

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

TIME (End o f  hour) 

L I (1 hour) L10(1 hour) _Ar_ L90(1 hour) _G._ Leq(1 hour) 



RECORD OF SHORT AND SATELLITE TRAFFIC NOISE MEASUREMENTS 

SATELLITE STATION ADDI:OCEAN CARAVAN PARK o, 

PERMANENT STATION A U :  64 PACIFIC HIGHWAY, BRUNSWICK HEADS 

DATE: M O N  25 NOV, 1991 MEASUREMENT TYPE FREEFIELD 

WEATHER: D R Y  A l s T h I l s i t i L Y  c-7)N 

SATELLITE STATION SIMULT PS Dthi-ERENCE 
MEASUREMENTS LEVELS 

START No.OF (NOISE LEVELS IN dBA) 
TIME MIN L i  L10 L50 L90 Leq L10 Leq L10 Leq 

16.10 20 74.5 68.5 61 51.5 65 70.3 66.3 -1.8 -1.3 
16:40 20 75.5 69 62 52 65.5 70.5 66.7 -1.5 -1.2 
17:00 20 78 70 63 53.5 67.2 71 67.2 -1 0 
17:30 20 77 69.5 60.3 52.5 66.3 70 66.3 -0.5 0 

AVE. (dB A) 76.3 69.3 60.6 52.4 66 70.5 66.7 -1.2 -0.8 

PERMANENT STATION: L10,18hrs (06:00 - 24:00) 
Leq,24hrs (00:00 - 24:00) 
Leq,night (22:00 - 06:00) 

= 69.7 dBA 
= 65.5 dBA 
= 62.4 dBA 

SATELLITE STATION: 

L10(18hrs,SS) = L10(18hrs,PS) + ave L10(difference) = 68.5 dBA 

Leq(24hrs,SS) = Leq(24hrs,PS) + ave Leq(difference) = 64.7 dBA 

Leq(night,SS) = Leq(night,PS) + ave Leq(difference) = 61.6 dBA 

L10(18 hrs,short measurement) = ave L10(SS) - 1.0 = 68.3 dBA 

REMARKS: NEAREST VAN SITES 10M FROM ROAD CENTRELINE 



RECORD OF SHORT AND SATELLITE TRAFFIC NOISE MEASUREMENTS 

SATELLITE STATION 2=0:I:LAGOON CARAVAN PARK L c• -2) , 
PERMANENT STATION AD]: 64 PACIFIC HIGHWAY, BRUNSWICK HEADS 

DATE: M O N  25 NOV, 1991 MEASUREMENT TYPI: FREEFIELD 

WEATHER: DRY-AND-SUNNY- 

SATELLITE STATION SIMULT PS D11-1-hRENCE 
MEASUREMENTS LEVELS 

START No.OF (NOISE LEVELS IN dBA) 
TIME MIN Li L10 L50 L90 Leq L10 Leq L10 Leq 

16:00 20 71 66 61.5 57 63.3 70.3 66.3 -4.3 -3 
16:30 20 70.5 64.3 59.8 55 61.5 70 66.5 -5.7 -5 
16:50 20 72.5 66.8 61 56 63.5 70.8 67 -4 -3.5 
17:10 20 70.5 64.8 60.3 55.3 61.8 70.5 66.8 -5.7 -5 

AVE. (dBA) 71 65.5 60.6 55.8 62.5 70.4 66.7 -5 -4.1 

PERMANENT STATION: L10,18hrs (06:00 - 24:00) 
Leq,24hrs (00:00 - 24:00) 
Leq,night (22:00 - 06:00) 

= 69.7 dBA 
= 65.5 dBA 
= 62.4 dBA 

SA I hLLFTE STATION: 

L10(18hrs,SS) = L10(18hrs,PS) + ave L10(difference) = 64.7 dBA 

Leq(24hrs,SS) = Leq(24hrs,PS) + ave Leq(difference) = 61.4 dBA 

Leq(night,SS) = Leq(night,PS) + ave Leq(difference) = 58.3 dBA 

L10(18 hrs,short measurement) = ave L10(SS) - 1.0 = 64.5 dBA 

REMARKS: NEAREST SITE 29.5M FROM ROAD LINE 

v t-71 
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Dave Richardson, Nursery, Bashfords In. 
SUN-MORN (0-11)+ FRIDAY (12-21) + SAT-NIGHT 

t I t t 1 t t 

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

TIME (End of  hour) 

_ii_ L1(1 hour) _ . _  L10(1 hour) __A__ L90(1 hour) _c-j_. Leq(1 hour) 



Total Noise 
Statistics for: 

BRUNSWICK HEADS 
Mrs Morony, 10 Riverside Cresc. 

Location no: 1 

Totals Descriptor Period Totals 

1 - L10 (18 hours) 06:00 - 24:00 49.6 DB(A) 
1 Leg (night) 22:00 - 06:00 44.7 DB(A) 
1 L90 (background) 07:00 - 18:00 42.8 DB(A) 
1 Leg (24 hours) 00:00- 24:00 48.5 DB(A) 
1 l h r  Leg max 22:00- 06:00 49.8 DB(A) 

Comments 

Note: Calculations include concatenated days, but not weekends, to 
ensure "good weather measurements" are represented. 



T A B L E  A-1 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Mrs Morony, 10 Riverside Cresc. 
DATE/DAY/LOC: 4/11/92, WED 

FILENAME: A:\123R3\BRUNS\CARPERM.WK3 
WEATHER: FINE 
COMMENTS: NONE 
W E E K E N D ?  N O  = 0, YES = 1: 

TIME 
_ 

Li 
dB(A) 

23 22 - 23 
24 23 - 24 

1 2 4 -  1 

1 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

2 1 - 2 
3 2 -  3 
4 3 - 4 
5 4 -  5 
6 5 -  6 
7 6 -  7 
8 7 -  8 
9 8 - 9 

10 9-10 
11 10 - 11 
12 11 - 12 
13 12 - 13 57.5 54 46.5 51.7 
14 13 - 14 60 56.5 50.5 54.2 
15 14 - 15 58.5 55.5 49 53.1 
16 15 - 16 58 54 48.5 51.8 
17 16 - 17 59.5 54.5 48 52.8 
18 17 - 18 59.5 54.5 47.5 52 
19 18 - 19 59.5 54.5 45.5 51.5 
20 19 - 20 64 54 44.5 52.8 
21 20 - 21 51 48.5 44 47 
22 21 - 22 49.5 46.5 40 44.6 
23 22 - 23 48 43.5 37.5 40.9 
24 23 - 24 47.5 43.5 36 40.1 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
1 hr Leq max 22:00 - 06:00 

51.6 dB(A) 
0 dB(A) 

48.3 dB(A) 
48.1 dB(A) 

0 dB(A) 
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Mrs Morony, 10 Riverside Cresc. 
4/11/92, 'WED 

t l I I I I I I  

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

TIME (End of  hour) 

L1(1 hour) L10(1 hour) - A -  L90(1 hour) _ o _  Leq(1 hour) 



T A B L E  A-2 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Mrs Morony, 10 Riverside Cresc. 
DATE/DAY/LOC 5/11/92, THU 

FILENAME: A:\123R3\BRUNS\CARPERM.WK3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0 ,  YES = 1: 1 

TIME 
_ 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 48 43.5 37.5 40.9 
24 23 - 24 47.5 43.5 36 40.1 

1 24 - 1 47.5 43.5 35.5 39.8 
2 1 - 2 46.5 42 35.5 39.1 
3 2 - 3 50 43.5 36 40.6 
4 3 - 4 51 44 36 41.2 
5 4 - 5 51 44.5 34.5 48.7 
6 5 - 6 61.5 52.5 37 49.8 
7 6 - 7 59.5 50.5 41.5 49.5 
8 7 - 8 55.5 48.5 41 49.3 
9 8 - 9 56 49.5 40 47.3 

10 9 - 10 56 48 40.5 46.1 
11 10 - 11 61 48.5 40 50.2 
12 11 - 12 61.5 53.3 44 51.6 
13 1 2 -  13 54.5 48.9 51.1 47.2 
14 13 - 14 58.3 51 43.3 48.9 
15 14 - 15 58.3 50.5 42.3 48.7 
16 15 - 16 58.3 50.8 42.8 48.7 
17 16 - 17 57.3 50.3 42 48.5 
18 17 - 18 56.8 50.5 43.5 50.1 
19 18 - 19 57.3 51.5 43.3 50.9 
20 19 - 20 61.3 56.5 43.5 53.6 
21 20 - 21 
22 21 - 22 
23 22 - 23 
24 23 - 24 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

50.6 dB(A) 
44.7 dB(A) 
42.8 dB(A) 
48.1 dB(A) 
49.8 dB(A) 
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Mrs Morony, 10 Riverside Cresc. 
5/11/92, THU 

I l ! ! 1  I I I  

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

T I M E  (End o f  hour) 

_a__ L1(1 hour)  L10(1 hour) _a__ L90(1 hour) _ 0 _  Leq(1 hour) 



T A B L E  A-3 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Mrs Morony, 10 Riverside Cresc. 
DATE/DAY/LOC 7/11/92, SAT 

FILENAME: A:\123R3\BRUNS\CARPERM.VVK3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0 ,  YES = 1 :  1 

TIME 

23 22 - 23 
24 23 - 24 

1 2 4 -  1 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

2 1 - 2 
3 2 -  3 
4 3 - 4 
5 4 -  5 
6 5 -  6 
7 6 -  7 
8 7 -  8 
9 8 - 9 

10 9-10 
11 10 - 11 
12 11 - 12 
13 12 - 13 
14 13 - 14 
15 14 - 15 
16 15 - 16 
17 16 - 17 
18 17 - 18 
19 18 - 19 64.3 54.3 41.8 52 
20 19 - 20 52.8 47.3 41.8 45.1 
21 20 - 21 60.3 49.3 40.8 49.4 
22 21 - 22 45.8 43.8 40 42 
23 22 - 23 45.8 42.8 36.8 40.5 
24 23 - 24 45.8 42.8 35 41.1 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq  (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
1 hr Leq max 22:00 - 06:00 

NOISE LEVEL 

15.6 dB(A) 
0 dB(A) 
0 dB(A) 

41.2 dB(A) 
0 dB(A) 
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Mrs Morony, 10 Riverside Cresc. 
7/11/92, SAT 

1 

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

T I M E  (End o f  hour) 

_NI_ L1(1 hour) _+_  L10(1 hour) _4,_ L90(1 hour) _ o _  Leq(1 hour) 



T A B L E  A-4 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Mrs Morony, 10 Riverside Cresc. 
DATE/DAY/LOC 8/11/92, SUN 

FILENAME: A:\123R3\BRUNS\CARPERM.WK3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0 ,  YES = 1 :  1 

TIME Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22  - 23 45.8 42.8 36.8 40.5 
24 23 - 24 45.8 42.8 35 41.1 

1 24 - 1 45.8 41.3 35.5 38.8 
2 1 - 2 42.8 39.5 34.8 37.2 
3 2 - 3 45.3 41 36 39.3 
4 3 - 4 45.3 41.5 36.5 39.8 
5 4 -  5 44.8 41 36.8 39.2 
6 5 - 6 60.3 47 38.5 46.9 
7 6 - 7 57.3 48.3 38.8 47.2 
8 7 -  8 59.3 51.3 41 49.2 
9 8 - 9 59.8 51.5 42.8 49.9 

10 9 - 10 65.3 56.5 42.5 53.9 
11 10 - 11 65.3 52.5 41.3 54 
12 11 - 12 
13 12 - 13 
14 13 - 14 
15 14 - 15 
16 15 - 16 
17 16 - 17 
18 17 - 18 
19 18 - 19 
20 19 - 20 
21 20 - 21 
22 21 - 22 
23 22 - 23 
24 23 - 24 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

52 dB(A) 
41.5 dB(A) 
41.9 dB(A) 
45.3 dB(A) 
46.9 dB(A) 
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Mrs Morony, 10 Riverside Cresc. 
8/11/92, SUN 

t 1 1 t 

23 24 1 2 

I 1 1 I I I I. 1 I I I I 1 I I I I t I I 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

TIME (End of  hour) 

_ N I -  L1(1 hour) __.___ L10(1 hour) _k_  L90(1 hour) _ a _  Leq(1 hour) 



T A B L E  A-5 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Mrs Morony, 10 Riverside Cresc. 
DATE/DAY/LOC Wed (21-24), Thu(24-20) 

FILENAME: A:\123R3\BRUNS\CARPERM.WK3 
WEATHER: 
COMMENTS: 
WEEKEND? N O  = 0, YES = 1: 0 

TIME L i  L10 L90 Leq 
dB(A) dB(A) dB(A) dB(A) 

23 22 - 23 48 43.5 37.5 40.9 
24 23 - 24 47.5 43.5 36 40.1 

1 24 - 1 47.5 43.5 35.5 39.8 
2 1 - 2 46.5 42 35.5 39.1 
3 2 -  3 50 43.5 36 40.6 
4 3 - 4 51 44 36 41.2 
5 4 -  5 51 44.5 34.5 48.7 
6 5 - 6 61.5 52.5 37 49.8 
7 6 -  7 59.5 50.5 41.5 49.5 
8 7 - 8 55.5 48.5 41 49.3 
9 8 - 9 56 49.5 40 47.3 

10 9-10 56 48 40.5 46.1 
11 10 - 11 61 48.5 40 50.2 
12 11 - 12 61.5 53.3 44 51.6 
13 12 - 13 54.5 48.9 51.1 47.2 
14 13 - 14 58.3 51 43.3 48.9 
15 14 - 15 58.3 50.5 42.3 48.7 
16 15 - 16 58.3 50.8 42.8 48.7 
17 16 - 17 57.3 50.3 42 48.5 
18 17 - 18 56.8 50.5 43.5 50.1 
19 18 - 19 57.3 51.5 43.3 50.9 
20 19 - 20 56.3 56.5 43.5 53.6 
21 20 - 21 55.3 50.6 42.5 50.6 
22 21 - 22 49.5 46.5 40 44.6 
23 22 - 23 48 43.5 37.5 40.9 
24 23 - 24 47.5 43.5 36 40.1 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

49.6 dB(A) 
44.7 dB(A) 
42.8 dB(A) 
48.5 dB(A) 
49.8 dB(A) 
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Mrs Morony, 10 Riverside Cresc. 
Wed (21-24), Thu(24-20) 

I. 1 

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

T I M E  (End of  hour) 

L1(1 hour) L10(1 hour) _A_ L90(1 hour) _ o _  Leq(1 hour) 



Total Noise 
Statistics for: 

BRUNSWICK HEADS 
Dave Richardson, Nursery, Bashfords In. 

Location no: 2 

Totals Descriptor Period Totals 

2 _ L10 (18 hours) 06:00 - 24:00 47.5 DB(A) 
2 Leq (night) 22:00 - 06:00 41.7 DB(A) 
2 L90 (background) 07:00 - 18:00 35.2 DB(A) 
2 Leq (24 hours) 00:00- 24:00 46.3 DB(A) 
2 l h r  Leq max 22:00 - 06:00 44.4 DB(A) 

Comments 

Note: Calculations include concatenated days, including weekends, to 
ensure "good weather measurements" are represented. 



T A B L E  A-1 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Dave Richardson, Nursery, Bashfords in. 
DATE/DAY/LOC: 5/11/92, THU 

FILENAME: A:\123R3\BRUNS\NURS.WIC3 
WEATHER: FINE 
COMMENTS: NONE 
W E E K E N D ?  N O  = 0, YES = 1: 

TIME _ Li 
dB(A) 

23 22 - 23 
24 23 - 24 

1 2 4 -  1 

1 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

2 1 - 2 
3 2 -  3 
4 3 - 4 
5 4 -  5 
6 5 -  6 
7 6 -  7 
8 7 -  8 
9 8 - 9 

10 9-10 
11 10 - 11 
12 11 - 12 
13 12 - 13 
14 13 - 14 
15 14 - 15 50.5 44 35.5 41.6 
16 15 - 16 49 43 35 40.7 
17 16 - 17 57.5 46.5 34 52 
18 17 - 18 58.5 52 37 48.4 
19 18 - 19 61.5 50.5 39 49.9 
20 19 - 20 67 65.5 40.5 58.5 
21 20 - 21 54 48.5 42 47.3 
22 21 - 22 55 47.5 41 46.7 
23 22 - 23 51.5 46 37 44.3 
24 23 - 24 47.5 44.5 36 42.2 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

48.8 dB(A) 
0 dB(A) 

35.4 dB(A) 
47 dB(A) 

0 dB(A) 
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Dave Richardson, Nursery, Bashfords In. 
5/11/92, THU 

t 

23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

TIME (End of  hour) 

_In_ L1(1 hour) _ . _  L10(1 hour) —Ar— L90(1 hour) _ o _  Leq(1 hour) 



T A B L E  A-2 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Dave Richardson, Nursery, Bashfords In. 
DATE/DAY/LOC 6/11/92, FRI 

FILENAME: A:\123R3\BRUNS\NURS.WK3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0, YES = 1: 1 

TIME. Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 51.5 46 37 44.3 
24 23 - 24 47.5 44.5 36 42.2 

1 24 - 1 46.5 43.5 34.5 41 
2 1 - 2 47.5 44 35 42 
3 2 - 3 49 43 34 41.4 
4 3 - 4 45.5 39 30.5 36.2 
5 4 - 5 45.5 40.5 29 37.5 
6 5 - 6 55.5 43.5 29 42.6 
7 6 -  7 52.5 40.5 31 41.9 
8 7 - 8 57 52.5 29 47.2 
9 8 - 9 55.5 46 35.5 45.6 

10 9 - 10 54.5 47 36 44.7 
11 10 - 11 50.5 44.5 35 42 
12 11 - 12 52.5 45 34.5 42.7 
13 12 - 13 61 48.5 35 49.5 
14 13 - 14 54.5 47.5 34 45.1 
15 1 4 -  15 57.5 51.5 34.5 48.2 
16 15 - 16 60 46.5 35.5 49.8 
17 16 - 17 56 49.5 38 46.6 
18 17 - 18 56.5 51.5 39.5 49.6 
19 18 - 19 61.5 59.5 40.5 53.1 
20 19 - 20 68.5 65.5 42 58.9 
21 20 - 21 58.5 53.5 43 50.9 
22 
23 

21 - 22 57 53.5 
22 - 23 54.5 50 

41.5 
41 

50.1 
48.1 

24 23 - 24  55 49 40 47.1 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 
Leq (night) 

06:00 - 24:00 50.1 dB(A) 
22:00 - 06:00 41.5 dB(A) 

L90 (background) 07:00 - 18:00 35.1 dB(A) 
Leq (24 hours) 
1 hr Leq max 

00:00 - 24:00 
22:00 - 06:00 

49.2 dB(A) 
44.3 dB(A) 
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T A B L E  A-3 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Dave Richardson, Nursery, Bashfords In. 
DATE/DAY/LOC 7/11/92, SAT 

FILENAME: A:\123R3\BRUNS\NURS.WK3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0, YES = 1: 1 

TIME 
_ 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22  - 23 54.5 50 41 48.1 
24 23 - 24 55 49 40 47.1 

1 2 4 -  1 52 48 39 45.8 
2 1 - 2 54 48.5 38.5 46.2 
3 2 -  3 53 48 38 45.8 
4 3 - 4 51.5 47.5 39 45.5 
5 4 - 5 53.5 47 34 43.5 
6 5 - 6 57.5 47.5 35 45.4 
7 6 -  7 55.5 45 35 43.6 
8 7 - 8 52 45 36 42.9 
9 8 - 9 53.5 49 38.5 46 

10 9 - 10 56 49 39.5 46.7 
11 10 - 11 59 55.5 41 51.7 
12 11 -12 56 52 41 48.8 
13 12 - 13 58.5 51 40.5 48.6 
14 13 - 14 53.5 49.5 40.5 47 
15 14 - 15 55 51.5 41.5 48.2 
16 15 - 16 57.5 48 38.5 48.4 
17 16 - 17 59 54.5 39 50.8 
18 17 - 18 55.5 53.5 39.5 51.1 
19 18 - 19 55 51.5 39 47.9 
20 19 - 20 68.5 67 40 59.9 
21 20 - 21 53.5 50.5 38.5 46.4 
22 21 - 22 53 44.5 35.5 43.1 
23 22 - 23 51 45 35 42.5 
24 23 - 24 48 45 34.5 43.1 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

50.4 dB(A) 
46.1 dB(A) 
39.6 dB(A) 
49.6 dB(A) 
48.1 dB(A) 
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T A B L E  A-4 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Dave Richardson, Nursery, Bashfords In. 
DATE/DAY/LOC 8/11/92, SUN 

FILENAME: A:\123R3\BRUNS\NURS.WK3 
WEATHER: 
COMMENTS: 
WEEKEND? NO = 0, YES = 1: 1 

TIME 
_ 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 51 45 35 42.5 
24 23 - 24 48 45 34.5 43.1 

1 2 4 -  1 47 41.5 34 39.7 
2 1 - 2 53 41.5 33 40.9 
3 2 - 3 46.5 41.5 33 38.3 
4 3 - 4 51.5 49.5 34 44.6 
5 4 - 5 47 44.5 33.5 41.2 
6 5 -  6 54 43.5 32.5 41.6 
7 6 - 7 56.5 42.5 32 44.2 
8 7 - 8 53.5 43.5 33 42.1 
9 8 - 9 55.5 45.5 34.5 43.9 

10 9 - 10 56.5 48.5 35 46.3 
11 10 - 11 51.5 43 34 41.6 
12 11 - 12 
13 12 - 13 
14 13 - 14 
15 14 - 15 
16 15 - 16 
17 16 - 17 
18 17 - 18 
19 18 - 19 
20 19 - 20 
21 20 - 21 
22 21 - 22 
23 22 - 23 
24 23 - 24 

DESCRIPTOR PERIOD NOISE LEVEL 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

44.6 dB(A) 
41.9 dB(A) 
34.1 dB(A) 
39.4 dB(A) 
44.6 dB(A) 
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T I M E  (End o f  hour) 
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T A B L E  A-5 

PROJECT NAME: BRUNSWICK HEADS 
OWNER/ADDRESS: Dave Richardson, Nursery, Bashfords In. 
DATE/DAY/LOC THURSDAY-NIGHT + FRIDAY 

FILENAME: A:\123R3\BRUNS\NURS.WK3 
WEATHER: 
COMMENTS: 
W E E K E N D ?  N O  = 0 ,  YES = 1 :  0 

TIME 
_ 

Li 
dB(A) 

L10 
dB(A) 

L90 
dB(A) 

Leq 
dB(A) 

23 22 - 23 51.5 46 37 44.3 
24 23 - 24 47.5 44.5 36 42.2 

1 24 - 1 46.5 43.5 34.5 41 
2 1 - 2 47.5 44 35 42 
3 2 - 3 49 43 34 41.4 
4 3 - 4 45.5 39 30.5 36.2 
5 4 -  5 45.5 40.5 29 37.5 
6 5 - 6 55.5 43.5 29 42.6 
7 6 -  7 52.5 40.5 31 41.9 
8 7 - 8 57 52.5 29 47.2 
9 8 - 9 55.5 46 35.5 45.6 

10 9 - 10 54.5 47 36 44.7 
11 10 - 11 50.5 44.5 35 42 
12 11 - 12 52.5 45 34.5 42.7 
13 12 - 13 61 48.5 35 49.5 
14 1 3 -  14 54.5 47.5 34 45.1 
15 14 - 15 57.5 51.5 34.5 48.2 
16 15 - 16 60 46.5 35.5 49.8 
17 16 - 17 56 49.5 38 46.6 
18 17 - 18 56.5 51.5 39.5 49.6 
19 18 - 19 58 52 40.5 50 
20 19 - 20 57 53 42 50 
21 20 - 21 54 48.5 42 47.3 
22 21 - 22 55 47.5 41 46.7 
23 22 - 23 51.5 46 37 44.3 
24 23 - 24 47.5 44.5 36 42.2 

DESCRIPTOR PERIOD 

L10 (18 hours) 06:00 - 24:00 
Leq (night) 22:00 - 06:00 
L90 (background) 07:00 - 18:00 
Leq (24 hours) 00:00 - 24:00 
l h r  Leq max 22:00 - 06:00 

NOISE LEVEL 

47.9 dB(A) 
41.5 dB(A) 
35.1 dB(A) 
46.2 dB(A) 
44.3 dB(A) 
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APPENDIX Q 

Energy Guidelines for Local Planning 



Where possible, optimise heights of commercial buildings to minimise the energy costs of services - water 
pumping, lifts, etc. 
Utilities/services should, as far as possible, follow natural drainage lines. Drains should be in straight lines 
or long easy curves, to minimise the necessity for and cost of pumping. 

(3) To make the most efficient use of energy supplies and infrastructure in commercial/industrial 
development 

Keep neighbourhood facilities (e.g. shops) close together to intensify land use; examine whether making 
commercial and industrial lot sizes smaller and lot frontages narrower will reduce travel/transport costs; 
double load all roadways and service ways (i.e., develop streets with building lots on both sides). 
When planting street trees consider the location of connection points between mains service and allotment 
service to reduce the cost of maintaining underground services. 

D. TRAFFIC AND TRANSPORT 

One of the most effective strategies for saving transport energy costs is to encourage land use patterns 
which reduce the need to travel by road. In addition, large areas of dark paved surfaces can significantly 
affect the heat absorbance of an area, thus influencing the local climate. Streets should also be oriented for 
wind control. 

(1) To minimise unnecessary vehicular movements and reduce fuel costs 

Street width should relate to the amount and type of traffic generated on the street. Roads should be 
designed to fit a suitable use according to the traffic generated. Ease of movement within a residential area 
could be maintained through the use of loop roads that prevent backtracking. 

Encourage walking and cycling as alternatives to 
the use of motor vehicles. Bicycle parking facilities 
could be included in new buildings. 
Plan to regulate speed and reduce volume of 
traffic along local roads; e.g. roundabouts are a 
relatively low cost option for promoting safe traffic 
movement at intersections. However, care needs to uo(' 
be taken in the design and maintenance of lane 
widths and merging points so that narrowing does 
not increase the risk of accidents, particularly for 
cyclists. 

ROAD HIERARCHY TO 
REDUCE BACK TRACKING 

Primary 

SOURCE: DEPARTMENT OF PLANNING / OFFICE OF ENERGY (1991): 
Energy Guidelines for Local Planning, Technical Bulletin No. 20 



TRAFFIC ISLAND AND ROUNDABOUT 

12 



(2) To allow for convenient access to public transport at activity centres to reduce fuel costs 

Provide direct linkages to activity centres such as shops, schools and community facilities, for pedestrians 
and cyclists. 
Provide public transport terminals (interchanges) within major centres. Increase development densities 
around major centres. 

(3) To encourage the development of an integrated system of land use and transport that maximises 
accessibility 

Expand and integrate public transport services and and co-ordinate pedestrian and cyclist access to public 
transport. 
By encouraging multiple land uses at neighbourhood centres, travel distances for residents will be reduced 
and, consequently, so will the demand for large street networks. 

(4) To maximise energy efficiency in the construction and maintenace of roads and consider the 
climatic impact of surfaces chosen 

Road width and surface should be appropriate and relative to usage. Surface material should be used to 
maximise durability and minimise maintenance (care, however, needs to be exercised to control stormwater 
runoff). 
Smooth surfaces for cycleways increase comfort and safety levels, lower rolling resistance and encourage 
their use. 
Large areas of dark paved surfaces can significantly affect the heat absorbance and hence general comfort 
of any area. Light coloured pavement will not absorb as much heat. 
Consider using porous paving materials and low maintenance surfaces. Use trees to shade paved areas 
and reduce heat absorption. 
Streets can be oriented for wind control to both funnel cooling breezes and block unfavourable winds. 

(5) To review street lighting requirements 

High efficiency lamps with reflective backing ensure maximum lighting on road surface and minimise glare. 
Use of reflective devices should be considered where street lighting is not required for safety or security 
reasons. 

WIDE SHADELESS 

STREET 

13 



APPENDIX R 

Extract SEPP No. 14 - Coastal Wetlands 
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APPENDIX S 

Assessment of Rainforest Stands 
in Smoky Valley Area 



STATE HIGHWAY N O . 1 0 ,  P A C I F I C  HIGHWAY 
PROPOSED BRUNSWICK HEADS BYPASS 

SIGNIFICANCE OF RAINFOREST VEGETATION 
I N  THE SMOKY VALLEY AREA 

A r e a s  o f  r a i n f o r e s t  . v e g e t a t i o n  n o r t h  o f  t h e  B r u n s w i c k  River 
a n d  s o u t h  a n d  w e s t  o f  t h e  P a c i f i c  H i g h w a y  ( S m o k y  Valley) 
w e r e  i n s p e c t e d  d u r i n g  t h e  p e r i o d  2 0 - 2 2  M a r c h  1 9 9 2 .  The 
R o a d s  a n d  T r a f f i c  A u t h o r i t y  p r o p o s e s  t o  r e - r o u t e  t h e  highway 
t h r o u g h  t h i s  a r e a  a s  p a r t  o f  a b y p a s s  t o  t h e  w e s t  o f  the 
t o w n s h i p  o f  B r u n s w i c k  H e a d s  o n  t h e  s o u t h e r n  s i d e  o f  the 
B r u n s w i c k  R i v e r .  T h e  a i m  o f  t h e  i n s p e c t i o n  r e p o r t e d  o n  here 
w a s  t o  g a i n  s o m e  i d e a  o f  t h e  s i g n i f i c a n c e  o f  rainforest 
s t a n d s  i n  t h e  S m o k y  V a l l e y  a r e a .  I t  i s  e m p h a s i s e d  that 
i n s p e c t i o n  o f  t h e s e  a r e a s  w a s  c o n s t r a i n e d  b y  t i m e  available 
a n d  d i f f i c u l t y  o f  a c c e s s  i n t o  s o m e  s t a n d s .  A s  S u c h  the 
r e s u l t s  r e p o r t e d  a r e  i n c o m p l e t e  a n d  d o  n o t  p r e c l u d e  t h e .  need 
f o r  m o r e  i n t e n s i v e  s u r v e y  b e f o r e  t h e  f i n a l  s e l e c t i o n  O f  a 
r o u t e  i s  made. 

F o r  c o n v e n i e n c e ,  a n d  b e c a u s e  t h e y  a r e  g e n e r a l l y  spatially 
d i s t i n c t ,  t h e  r a i n f o r e s t  s t a n d s  a r e  d i s c u s s e d  u n d e r  four 
s e c t i o n s  ( s e e  a t t a c h e d  map).. 

A r e a  1 .  S l o p e s  t o  t h e  w e s t  o f  r o a d  t o  S e w e r a g e  Works, 

G e o l o g y :  S l a t e s  a n d  p h y l l i t e s  o f  t h e  Palaeozoic 
N e r a n l e i g h  - F e r n v a l e  G r o u p  metasediments. 

S o i l :  Y e l l o w - b r o w n  clays. 

D r a i n a g e :  W e l l  d r a i n e d ;  d r a i n a g e  t o  south. 

A s p e c t :  G e n e r a l l y  southerly. 

V e g e t a t i o n :  O r i g i n a l l y  s u b t r o p i c a l  . r a i n f o r e s t  4nd 
p r o b a b l y  f a i r l y  s i m i i a r  t o  t h e  "hill 
r a i n f o r e s t "  ( s u b t r o p i c a l  r a i n f o r e s t  o n  upland 
s l a t e s  a n d  p h y l l i t e s )  d e s c r i b e d  b y  W i l l i a m s  and 
H a r d e n  ( 1 9 8 4 )  f o r  p a r t  o f  B r u n s w i c k  Heads 
N a t u r e  R e s e r v e .  F i e l d  i n s p e c t i o n  s h o w e d  that 
m o s t  o f  t h i s  a r e a  w a s  c l e a r e d  a t  s o m e  t i m e  with 
p r o b a b l y  o n l y  s o m e  H o o p  P i n e  b e i n g  l e f t  o f  the 
o r i g i n a l  v e g e t a t i o n .  T o d a y  t h e  o c c a s i o n a l  Hoop 
P i n e  t o w e r  a b o v e  r e g r o w t h  r a i n f o r e s t .  This 
r e g r o w t h  i s  r e l a t i v e l y  w e l l  a d v a n c e d  a n d  forms 
a c l o s e d  c a n o p y  o v e r  m u c h  o f  t h e  . area. 
H o w e v e r ,  w h i l e  t h e r e  a r e  s o m e  5 0  s p e c i e s  of 
r a i n f o r e s t  t r e e s  a n d  s h r u b s  p r e s e n t  i n  the 
a r e a ,  a s m a l l  n u m b e r  o f  s p e c i e s  i n c l u d i n g  Rose 
M y r t l e  ( A r c h i r h o d o m y r t u s  . b e c k l e r i ) ,  Guioa 
( G u i o a  s e m i g l a u c a ) ,  V e i n y  W i l k i e a  (Wilkiea 
h u e g e l i a n a ) ,  C u d g e r i e  ( F l i n d e r s i a .  schottiana) 



a n d  S c e n t l e s s  R o s e w o o d  ( S y m o u m  glandulosum) 
c o m p r i s e  m o s t  o f  t h e  s t e m s  present. 

S p e c i e s  o f  i n t e r e s t  o c c u r r i n g  i n  t h i s  a r e a  are: 

R a n d i a  m o o r e i  ( = .  X e r o m p h i s  s p . ) .  Spiny 
G a r d e n i a .  L i s t e d  a s  3 E C i  - ( e n d a n g e r e d  and 
i n a d e q u a t e l y  c o n s e r v e d )  b y  B r i g g s  a n d  Leigh 
( 1 9 8 8 ) ,  t h i s  s m a l l  t r e e  e x t e n d s  f r o m  Broken 
H e a d  t o  t h e  L o g a n  R i v e r .  O n e  s p e c i m e n  w a s  seen 
i n  t h e  e a s t e r n  s i d e  o f  t h i s  area. 

E n d i a n d r a  g l o b o s a  B l a c k  W a l n u t .  L i s t e d  a s  3RC- 
( r a r e  a n d  a d e q u a c y  o f  c o n s e r v a t i o n  u n k n o w n )  by 
B r i g g s  a n d  L e i g h  ( 1 9 8 8 ) ,  t h i s  t r e e  o c c u r s  in 
t h e  B r u n s w i c k  a n d  T w e e d  V a l l e s  i n  NSW a n d  the 
T a l l e b u d g e r a  a n d  C u r r u m b i n  v a l l e y s  i n  Southern 
Q u e e n s l a n d ,  w i t h  a d i s j u n c t  p o p u l a t i o n  i n  north 
Q u e e n s l a n d .  S e v e r a l  s p e c i m e n s  w e r e  s e e n  i n  the 
u p p e r  s l o p e s  i n  t h e  n o r t h - e a s t e r n  p a r t  o f  the 
a r e a  a n d  a n o t h e r  w a s  s e e n  i n  t h e  s o u t h e r n  part 
o f  t h e  a r e a  a d j a c e n t  t o  s w a m p  forest. 

M e d i c o s m a  c u n n i n g h a m i i  P i n k h e a r t .  W h i l e  not 
l i s t e d  a s  r a r e  o r  t h r e a t e n e d ,  t h i s  s p e c i e s  is 
l i m i t e d  t o  t h e  c o a s t a l  l o w l a n d s  b e t w e e n  the 
R i c h m o n d  R i v e r  a n d  M a r y b o r o u g h  a n d  i s  not 
c o m m o n  i n  New S o u t h  W a l e s .  O n e  s p e c i m e n  was 
s e e n  o n  a s l o p e  a b o v e  a w a t e r c o u r s e  i n  the 
s o u t h e r n  p a r t  o f  t h e  area. 

A r e a  2 .  U p p e r  s l o p e s  t o  t h e  e a s t  o f  r o a d  t o  s e w e r a g e  works 

G e o l o g y ,  s o i l s ,  d r a i n a g e  a n d  a s p e c t :  a s  f o r  a r e a  1. 

V e g e t a t i o n :  O r i g i n a l l y  S u b t r o p i c a l  R a i n f o r e s t  b u t  almost 
c o m p l e t e l y  c l e a r e d  i n  t h e  p a s t .  Now a mosaic 
o f  r e m n a n t  r a i n f o l . e s t  t r e e s  a n d  clumps, 
r e g r o w t h  r a i n f o r e s t  a n d  e x o t i c  ( w e e d )  species. 
M o v e m e n t  t h r o u g h  t h i s  a r e a  i s  m a d e  d i f f i c u l t  by 
a b u n d a n c e  o f  L a n t a n a  ( L a n t a n a  c a m a r a )  between 
r a i n f o r e s t  p a t c h e s .  D e s p i t e  t h e  s e e m i n g l y  poor 
q u a l i t y  o f  t h i s  a r e a ,  t h e r e  a r e  o v e r  3 0  species 
o f  r a i n f o r e s t  t r e e s  . a n d  s h r u b s  p r e s e n t .  One 
s p e c i e s  i s  p a r t i c u l a r l y  significant: 

A c a c i a  b a k e r i  M a r b l e w o o d .  T h i s  s p e c i e s  is 
l i s t e d  a s  3 V C -  ( v u l n e r a b l e  a n d  a d e q u a c y  of 
c o n s e r v a t i o n  u n k n o w n )  b y  B r i g g s  a n d  Leigh 
( 1 9 8 8 ) .  I t  o c c u r s  b e t w e e n  B r u n s w i c k  H e a d s  and 
M a r y b o r o u g h .  S o m e  2 0  o r  m o r e  s p e c i m e n s  occur 
i n  t h i s  area. 



A r e a  3 .  . L o w e r  _ELLoixes t o  t h e  w e s t  o f  t h e  P a c i f i c  Highway 

G e o l o g y  a n d  s o i l s :  A s  f o r  a r e a s  1 a n d  2. 

D r a i n a g e :  W e l l  d r a i n e d ;  d r a i n a g e  t o  west. 

A s p e c t :  G e n e r a l l y  south-westerly. 

. 
V e g e t a t i o n :  O r i g i n a l l y  S u b t r o p i c a l  R a i t i f o r e s t ,  partially 

d i s t r i b u t e d  b y  c o n s t r u c t i o n  o f  h i g h w a y  upslope, 
c l e a r i n g  o n  t o e  s l o p e s  a n d  t r a c k s  a t  b a s e  of 
s l o p e .  T h e  a r e a  i n c l u d e s  w e l l  developed 
r a i n f o r e s t  ( s o u t h e r n  p a r t  o f  a r e a  o n  toe 
s l o p e s ) ,  v i n e y  r a i n f o r e s t  (particularly 
a d j a c e n t  t o  h i g h w a y  i n  w a t e r c o u r s e s ) ,  r e g r o w t h  • 
r a i n f o r e s t  ( g e n e r a l l y  w i t h  F o r e s t  R e d  Gum 
( E u c a l y p t u s  t e r e t i c o r n i s ) ,  P i n k  B l o o d w o o d  (E. 
i n t e r m e d i a ) ,  B l a c k w o o d  ( A c a c i a  m e l a n o x y l o n )  or 
B r u s h  I r o n b a r k  W a t t l e  ( A .  a u i a c o c a r p a )  and 
s m a l l  a r e a s  o f  o p e n  forest. 

F i v e  s i g n i f i c a n t  s p e c i e s  o c c u r  i n  t h i s  area: 

1 .  D a v i d s o n i a  p r u r i e n s  v a r .  jerseyana. 
D a v i d s o n ' s  P l u m .  T h i s  s p e c i e s  i s  r e g a r d e d  as 
e n d a n g e r e d .  I t  i s  r e c o r d e d  f r o m  2 8  s i t e s ,  all 
b u t  o n e  i n  t h e  T w e e d  a n d  B r u n s w i c k  valleys. 

M o s t  o f  t h e s e  s i t e s  a r e  r o a d s i d e  v e r g e s  a n d  the 
s p e c i e s  i s  t h e r e f o r e  t h r e a t e n e d  a t  t h e s e  sites. 
i n  t h e  l o n g  t e r m  b u t  c o n s e r v e d  b y  d e f a u l t  at 
p r e s e n t .  M o s t  o f  t h e  r e m a i n i n g  s i t e s  support 
i n d i v i d u a l  t r e e s  i n  o p e n  a r e a s ,  generally 
g r a z i n g  l a n d ,  a n d  o f f e r  n o  l o n g  t e r m  security 
t o  t h e  s p e c i e s .  A h a n d f u l  o f  s p e c i m e n s  occur 
i n  B r u n s w i c k  H e a d s .  N a t u r e  R e s e r v e .  Watson 
( 1 9 8 7 )  r e p o r t s  t h a t  t h e  m o s t  outstand;ng 
o c c u r r e n c e  o f  t h e  s p e c i e s  i s  - a b o u t  1.25km 
u p s t r e a m  f r o m  t h e  P a c i f i c  H i g h w a y  b r i d e  o n  the 
n o r t h  b a n k  o f  t h e  B r u n s w i c k  R i v e r  ( t h a t  i s ,  on 
t h e  G r e e n  r o u t e ) .  W a t s o n  s e e s  t h e  o n l y  option 
f o r  c o n s e r v a t i o n  o f  t h e  s p e c i e s ,  w h i c h  he 
a r g u e s  i s  a n  e d g e  s p e c i e s  o r  e a r l y  successional 
s p e c i e s ,  a s  b e i n g  i n c l u s i o n  o f  t h i s  a r e a  in 
B r u n s w i c k  H e a d s  N a t u r e  R e s e r v e  - t h e  nature 
r e s e r v e  b o u n d a r y  b e i n g  e x t e n d e d  w e s t w a r d  t o  the 
c o n f l u e n c e  o f  B r u n s w i c k  R i v e r  a n d  Midjimbil 
Creek. 

T h e  a r e a  p r e s e n t l y  u n d e r  c o n s i d e r a t i o n  also 
i n c l u d e s  a p o p u l a t i o n  o f  D a v i d s o n ' s  Plum. 
T w e l v e  s p e c i m e n s  w e r e  c o u n t e d  n e a r  t h e  central 
w e s t e r n  e d g e  o f  t h e  a r e a  i n  a s m a l l  watercourse 
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a n d  a d j a c e n t  t o e  s l o p e  j u s t  a b o v e  t h e  alluvial 
f l a t  t o  t h e  w e s t .  T h e  s p e c i e s  o c c u r s  h e r e  in 

- t h e  e d g e  o f  t h e  r a i n f o r e s t .  T h i s  population 
w h i l e  s m a l l e r  t h a n  t h a t  f u r t h e r  w e s t  should 

• a l s o  b e  c o n s e r v e d .  D a v i d s o n ' s  P l u m  i s  edible 
a n d  h a s  p o t e n t i a l  a s  a c u l t i v a t e d  f o o d  crop. 

2 .  A c a c i a  b a k e r i  M a r b l e w o o d .  T h i s  vulnerable 
s p e c i e s  h a s  b e e n  d i s c u s s e d  a b o v e  ( a r e a  2). 
S e v e r a l  s p e c i m e n s  w e r e  s e e n  i n  A r e a  3. 

3 .  E n d i a n d r a  g l o b o s a  B l a c k  W a l n u t .  T h i s  rare 
s p e c i e s  w a s  c o m m e n t e d  o n  a b o v e  ( a r e a  1 ) .  A 
p o p u l a t i o n  o f  a b o u t  1 0  s p e c i m e n s  w a s  s e e n  in 
t h e  s o u t h - w e s t  o f  t h e  area. 

4 .  A r c h i d e n d r o n  m u e l l e r i a n u m .  V e i n y  Lace 
F l o w e r .  L i s t e d  a s  3 R C a  ( r a r e  a n d .  'adequately 
c o n s e r v e d )  b y  B r i g g s  a n d  L e i g h  ( 1 9 8 8 ) ,  this 
s m a l l  t r e e  i s  c o n f i n e d  t o  t h e  c o a s t a l  lowlands 
b e t w e e n  t h e  R i c h m o n d  R i v e r  a n d  Tallebudgera 
C r e e k .  O n e  s p e c i m e n  w a s  s e e n  o n  t h e  t o e  slope 
i n  t h e  s o u t h e r n  p a r t  o f  t h i s  area. 

5 .  H e l i c i a  f e r r u g i n e a  R u s t y  O a k .  This 
s p e c i e s  o c c u r s  b e t w e e n  W o o l g o o l g a  a n d  the 
L a m i n g t o n  P l a t e a u .  S o m e  a u t h o r i t i e s  (for 
example, 
b e l i e v e  t h a t  i t  i s  r a r e .  O n e  s p e c i m e n  w a s  seen 
i n  t h e  area. 

A r e a  4 .  A l l u v i a l  f l a t  t o  w e s t  o f  P a c i f i c  H i c 4 h w a v  ( p a r t  o f  
t h e  w e s t e r n  s e c t i o n  o f  B r u n s w i c k  H e a d s  N a t u r e  R e s e r v e )  

G e o l o g y :  A l l u v i u m  o f  m i x e d  origin. 

S o i l s :  H e a v y  c l a y  alluvium. 

D r a i n a g e :  F l a t ,  s w a m p y  i n  p l a c e s ,  g r a d i n g  i n t o  riverbank 
m a n g r o v e ,  c o m m u n i t i e s _  a n d  w e t l a n d  forest 
communities. 

A s p e c t :  Nil. 

V e g e t a t i o n :  E s s e n t i a l l y  u n d i s t u r b e d  s u b t r o p i c a l  rainforest. 
W i l l i a m s  a n d  H a r d e n  ( 1 9 8 4 )  c o r r e c t l y  n o t e  that 
t h i s  c o m m u n i t y  i s  " r a t h e r  d i f f e r e n t  t o  the 
o t h e r  r a i n f o r e s t  c o m m u n i t i e s "  i n  Brunswick 
H e a d s  N a t u r e  R e s e r v e .  T h i s  i s  d u e  t o  t h e  quite 
d i f f e r e n t  s o i l s  a n d  d r a i n a g e  i n  t h i s  a r e a ;  this 
b e i n g  o n e  o f  t h e  v e r y  f e w  e x a m p l e s  of 
f l o o d p l a i n  l o w l a n d  s u b t r o p i c a l  r a i n f o r e s t  to 
h a v e  e s c a p e d  c l e a r i n g .  T h e  a r e a  i s  o f  very 
h i g h  c o n s e r v a t i o n  s i g n i f i c a n c e  n o t  o n l y  because 



o f  i t s  d i f f e r e n t  v e g e t a t i o n  b u t  a l s o  b e c a u s e  .of 
t h e  c o n c e n t r a t i o n  o f  s i g n i f i c a n t  p l a n t  species 
w i t h i n  i t .  W i l l i a m s  a n d  H a r d e n  r e c o r d e d  over 
1.00 n a t i v e  r a i n f o r e s t  t r e e s  a n d  s h r u b s ,  30. 
n a t i v e  v i n e s ,  11 n a t i v e  h e r b s  a n d  . 1  native 

— e p i p h y t e  f o r  t h i s  a r e a  o f  r a i n f o r e s t ;  several 
m o r e  s p e c i e s  h a v e  b e e n  a d d e d  a s  a r e s u l t  o f  my 
i n s p e c t i o n .  S i g n i f i c a n t  s p e c i e s  present 
include: 

1 .  S y z y g i u m  h o d g k i n s o n i a e  R e d  L i l l y  Pilly. 
L i s t e d  a s  3VC-  ( v u l n e r a b l e  a n d  a d e q u a c y  of 
c o n s e r v a t i o n  u n k n o w n )  b y  B r i g g s  a n d  Leigh 
( 1 9 8 8 ) ,  t h i s  i s  a v e r y  a t t r a c t i v e  t r e e  with 
l a r g e ,  s w e e t l y  s c e n t e d  f l o w e r s .  T h e  flowers 
r e t a i n  t h e i r  s c e n t  w h e n  d r i e d  f o r  m a n y  years 
a n d  i t  h a s  b e e n  s u g g e s t e d  t h e y  m a y  b e  utilised 

p e r f u m e  m a n u f a c t u r e .  T h e  t r e e  o c c u r s  o n  the 
c o a s t a l  l o w l a n d s  b e t w e e n  t h e  R i c h m o n d  R i v e r  and 
Gympie. 

2 .  S y z y g i u m  m o o r e i .  D u r o b b y  o r  Coolamon. 
L i s t e d  a s  2 V C i  ( v u l n e r a b l e  a n d  inadequately 
c o n s e r v e d ) ,  t h i s  i s  a n o t h e r  v e r y  attractive 
t r e e .  I t  o c c u r s  n a t u r a l l y  o n l y  o n  t h e  coastal 
l o w l a n d s  b e t w e e n  t h e  R i c h m o n d  R i v e r  and 
M u d g e e r a b a  Creek. 

3 .  C r y p t o c a r y a  f o e t i d a .  S t i n k i n g  Cryptocarya. 
L i s t e d  a s  3 V C i  ( v u l n e r a b l e  a n d  inadequately 
c o n s e r v e d )  b y  B r i g g s  a n d  L e i g h  ( 1 9 8 8 ) ,  this 
t r e e  w a s  f i r s t  r e c o r d e d  f r o m  t h i s  a r e a  during 
t h i s  i n s p e c t i o n .  I t  w a s  p r e v i o u s l y  'recorded 
f r o m  t h e  s e c t i o n  o f  B r u n s w i c k  H e a d s  'Nature 
R e s e r v e  t o  t h e  e a s t  o f  t h e  h i g h w a y  ( F l o y d  1977, 
W i l l i a m s  a n d  H a r d e n  1 9 8 4 ) .  I t  o c c u r s  m a i n l y  in 
l i t t o r a l  r a i n f o r e s t , . . ,  f r o m  I l u k a  t o  Fraser 
Island. 

4 .  X y l o s m a  t e r r a e - r e g i n a e  X y l o s m a .  L i s t e d  as 
3 R C -  ( r a r e  a n d  a d e q u a c y  o f  conservation 
u n k n o w n )  b y  B r i g g s  a n d  L e i g h  ( 1 9 8 8 ) ,  t h i s  tree 
w a s  f i r s t  r e c o r d e d  f r o m  t h i s  a r e a  d u r i n g  this 
i n s p e c t i o n .  I t  w a s  p r e v i o u s l y  k n o w n  f r o m  the 
s e c t i o n  o f  B r u n s w i c k  H e a d s  N a t u r e  R e s e r v e  to 
t h e  e a s t  o f  t h e  h i g h w a y  ( W i l l i a m s  a n d  Harden 
1 9 8 4 ) .  T h e  s p e c i e s  o c c u r s  f r o m  B a l l i n a  t o  n e a r  . M a r y b o  rough. 

5 .  T i n o s p o r a  t i n o s p o r o i d e s  ( f o r m e r l y  Fawcettia 
t i n o s p o r o i d e s ) .  A r r o w - h e a d  V i n e .  L i s t e d  as 
3 V C -  ( v u l n e r a b l e  a n d  a d e q u a c y  o f  conservation 
u n k n o w n )  b y  B r i g g s  a n d  L e i g h  ( 1 9 8 8 ) ,  this 
s p e c i e s  o c c u r s  f r o m  t h e  R i c h m o n d  R i v e r  to 



S o u t h - e a s t  Queensland. 

6 .  R a n d i a  m o o r e i  S p i n y  G a r d e n i a .  3ECi. 
D i s c u s s e d  e a r l i e r  u n d e r  A r e a  1. 

7 .  A c a c i a  b a k e r i  M a r b l e w o o d .  3 V C - .  Discussed 
e a r l i e r  u n d e r  A r e a s  2 a n d  3. 

8 .  E n d i a n d r a  g l o b o s a  B l a c k  W a l n u t .  3RC-. 
D i s c u s s e d  e a r l i e r  u n d e r  A r e a s  1 a n d  3. 

9 .  A r c h i d e n d r o n  m u e l l e r e a n u m .  V e i n y  Lace 
F l o w e r .  3 R C a .  D i s c u s s e d  e a r l i e r  u n d e r  A r e a  3. 

1 0 .  C o r d y l i n e  ? c o n g e s t a  T o o t h e d  P a l m  Lily. 
W i l l i a m s  a n d  H a r d e n  ( 1 9 8 4 )  r e p o r t  C .  stricta 
f r o m  t h i s  a r e a ;  f r o m  a n y  e x p e r i e n c e  I suspect 

' t h a t  t h i s  m a y  a c t u a l l y  b e  t h e  s i m i l a r  and 
r e c e n t l y  r e c o g n i s e d  C .  c o n g e s t a .  Unfortunately 
I d i d  n o t  f i n d  e i t h e r  s p e c i e s  i n  t h e  area 
d u r i n g  t h e  b r i e f  i n s p e c t i o n  a n d  t h i s  hypothesis 
r e m a i n s  u n c o n f i r m e d .  C .  c o n g e s t a  i s  l i s t e d  as 
2 R C -  ( r a r e  a n d  a d e q u a c y  o f  conservation 
u n k n o w n )  b y  B r i g g s  a n d  L e i g h  ( 1 9 8 8 ) ;  i t  occurs 
f r o m  B a l l i n a  t o  s o u t h - e a s t  Q u e e n s l a n d  generally 
i n  l i t t o r a l  rainforest. 

1 1 .  G r e v i l l e a  l i l l i a n a  W h i t e  Y i e l  Y i e l .  This 
i s  a v e r y  s h o w y  t r e e  w h i c h  r e a c h e s  a record 
s i z e  ( 3 0 m  h i g h  a n d  3 5 c m  d i a m e t e r )  i n  Brunswick 
H e a d s  N a t u r e  R e s e r v e  ( F l o y d  1 9 9 0 ) ;  W i l l i a m s  and 
H a r d e n  ( 1 9 8 4 )  c o m m e n t  o n  t h e  f i n e  s p e c i m e n s  of 
t h i s  s p e c i e s  a n d  B e n n e t t ' s  A s h  (Flindersia 
b e n n e t t i a n a )  i n  A r e a  4 .  W h i t e  Y i e l  Yiel 
o r i g i n a l l y  e x t e n d e d  a s  f a r  s o u t h  a s  the 
C l a r e n c e  R i v e r  b u t  i s  n o w  k n o w n  o n l y  a s  far 
s o u t h  a s  B r u n s w i c k  H e a d s  ( F l o y d  1 9 8 9 ) .  I t  ,is 
r a r e  i n  NSW a n d  o n l y  k n o w n  f r o m  a few 
r e s t r i c t e d  l o c a l i t i e s .  I t  i s  m o r e  c o m m o n  in 
Queensland. 

R e l a t i o n s h i p  o f  H i g h w a y  O p t i o n s  t o  R a i n f o r e s t  A r e a s  

B l a c k  o p t i o n :  w o u l d  s e v e r e l y  a f f e c t  A r e a s  4 ,  3 a n d  2 ,  and 
u p p e r  e d g e  o f  A r e a  1. 

R e d  option: 

B l u e  option: 

G r e e n  option: 

w o u l d  b i s e c t  A r e a  1. 

w o u l d  b i s e c t  A r e a  1. 

w o u l d  a f f e c t  m a i n  r e m a i n i n g  p o p u l a t i o n  of 
D a v i d s o n ' s  Plum. 
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