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I n  accordance  w i t h  t h e  p o l i c y  o f  t h e  New South Wales Liberal—Country 

P a r t y  Government announced p r i o r  t o  i t s  e l e c t i o n  t o  o f f i c e  a t  t h e  May, 1965 

S t a t e  E l e c t i o n s ,  I d i r e c t e d  t h e  Water C o n s e r v a t i o n  and I r r i g a t i o n  Commission 

t o  under take  a survey  o f  t h e  S t a t e ' s  w a t e r  r e s o u r c e s  on an  individual 

v a l l e y  b a s i s  t o  e n a b l e  t h e  f o r m u l a t i o n  o f  a b a l a n c e d  and soundly  based 

programme o f  w a t e r  conservation. 

The s u r v e y ,  which  i s  t h e  l a r g e s t  and most comprehensive  s tudy  o f  its 

t y p e  e v e r  undertaken ,  h a s  r e c e n t l y  been expanded t o  c o v e r  t h e  Murray and 

D a r l i n g  B a s i n s  i n  t h e i r  e n t i r e t y .  I t  i n v o l v e s  t h e  p r e p a r a t i o n  o f  twenty 

e i g h t  r e p o r t s  c o v e r i n g  t h i r t y  two major r i v e r  v a l l e y s  o f  t h e  State. 

I n  t h e  s u r v e y ,  s t u d i e s  a r e  b e i n g  made o f  t h e  phys iography ,  climate, 

groundwater p o t e n t i a l  and s u r f a c e  w a t e r  r e s o u r c e s  o f  e a c h  v a l l e y .  In 

a d d i t i o n  t o  r e v i e w i n g  c u r r e n t  w a t e r  r e q u i r e m e n t s ,  a s s e s s m e n t s  a r e  being 

undertaken o f  p o s s i b l e  f u t u r e  w a t e r  development. 

Repor t s  a r e  b e i n g  prepared p r o g r e s s i v e l y  and ' those  i s s u e d  t o  date 

have c o v e r e d  twenty  f i v e  major v a l l e y s  and a number o f  minor v a l l e y s .  This 

r e p o r t  on t h e  w a t e r  r e s o u r c e s  o f  t h e  Clyde V a l l e y  i s  t h e  twenty  f i r s t  t o  be 

issued. 

JACK G. BEALE. M.L.A. 
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WATER RESOURCES OF THE CLYDE RIVER VALLEY 

1 .  INTRODUCTION 

W a t e r  i s  one  o f  m a n ' s  m o s t  v a l u a b l e  n a t u r a l  r e s o u r c e s .  W i t h o u t  i t  l i f e  is 

n o t  p o s s i b l e .  The q u a n t i t y  o f  w a t e r  on E a r t h  would  b e  s u f f i c i e n t  t o  completely 

c o v e r  i t  w i t h  a l a y e r  h a v i n g  a u n i f o r m  d e p t h  o f  O v e r  one  a n d  a h a l f  m i l e s ,  but 

o n l y  a v e r y  s m a l l  p r o p o r t i o n  o f  t h i s  v a s t  amount i s  i n  a fo rm a n d  i n  locations 

where  i t  i s  r e a d i l y  a v a i l a b l e  f o r  manes use. 

Abou t  t h r e e  q u a r t e r s  o f  t h e  E a r t h ' s  s u r f a c e  i s  p e r m a n e n t l y  c o v e r e d  b y  water 

i n  t h e  o c e a n s  a n d  p o l a r  i c e  c a p s ,  t h e  r e m a i n i n g  q u a r t e r  c o m p r i s i n g  t h e  land 

m a s s e s .  The t o t a l  volume o f  w a t e r  o n  E a r t h ,  i n  a l l  i t s  f o r m s ,  h a s  b e e n  estimated 

t o  be  a b o u t  320 m i l l i o n  c u b i c  m i l e s .  However,  i t  i s  d i f f i c u l t  t o  adequately 

r e l a t e  t h e  m a g n i t u d e  o f  t h i s  volume t o  o t h e r  n a t u r a l  r e s o u r c e s ,  particularly 

when i t  i s  c o n s i d e r e d  t h a t  one  c u b i c  m i l e  i s  e q u i v a l e n t  t o  a b o u t  a m i l l i o n  million 

gallons. 

The m a j o r  p a r t  o f  w a t e r  on E a r t h  i s  c o n t a i n e d  i n  o c e a n s ,  p o l a r  i c e c a p s  and 

u n d e r g r o u n d  r e s o u r c e s  a n d  i t  h a s  b e e n  e s t i m a t e d  t h a t  o n l y  0 . 0 0 4  p e r c e n t  o f  the 

t o t a l  volume i s  c o n t a i n e d  a s  f r e s h  w a t e r  i n  l a k e s  a n d  s t r e a m s .  F u r t h e r m o r e  the 

a v a i l a b l e  f r e s h  w a t e r  r e s o u r c e s  a r e  r e m a r k a b l y  v a r i a b l e ;  r i v e r  f l o w s  may vary 

f rom z e r o  i n  d r o u g h t  p e r i o d s  t o  e x t r e m e l y  h i g h  d i s c h a r g e s  d u r i n g  f l o o d .  In 

a d d i t i o n  w a t e r  r e s o u r c e s  a r e  n o t  e v e n l y  d i s t r i b u t e d  o v e r  l a n d  a r e a s ,  a 

s i g n i f i c a n t  p r o p o r t i o n  o f  t h e s e  r e s o u r c e s  b e i n g  l o c a t e d  i n  r e m o t e ,  undeveloped 

areas. 

The w a t e r  r e s o u r c e s  o f  a c o n t i n e n t  t h e r e f o r e  v a r y  s u b s t a n t i a l l y  w i t h  time 

a n d  a r e  u s u a l l y  u n e v e n l y  l o c a t e d  o v e r  t h e  l a n d  a r e a s .  The a i m  o f  w a t e r  conserv- 

a t i o n  w o r k s  i s  t o  r e d u c e  t h e s e  v a r i a t i o n s  b y  p r o v i d i n g  s t o r a g e  d u r i n g  flood 

p e r i o d s  f o r  r e l e a s e  d u r i n g  d r o u g h t s  and  by c o n s t r u c t i n g  d i s t r i b u t i o n  works  to 

s u p p l y  f l o w s  t o  a r e a s  r e m o t e  f rom r i v e r  systems. 

A modern  community makes  h e a v y  demands o n  w a t e r  f o r  d o m e s t i c ,  industrial 

a n d  a g r i c u l t u r a l  p u r p o s e s .  Whi le  m a n ' s  a b s o l u t e  minimum d a i l y  r e q u i r e m e n t  is 

l e s s  t h a n  one  g a l l o n  p e r  d a y ,  t h e  a v e r a g e  p e r  c a p i t a  c o n s u m p t i o n  i n  a large 

modern  c i t y  may b e  o f  t h e  o r d e r  o f  300 g a l l o n s  p e r  d a y .  However, i t  s h o u l d  be 

n o t e d  t h a t  a v e r a g e  p e r  c a p i t a  c o n s u m p t i o n  f i g u r e s  i n c l u d e  demands due to 

i n d u s t r y ,  home gardens . ,  p u b l i c  p a r k s  and  community s e r v i c e s  s u c h  a s  hospitals. 

C e r t a i n  i n d u s t r i a l  a n d  o t h e r  demands c a n  b e  c o m p a r a t i v e l y  h i g h .  It 

r e q u i r e s  a b o u t  300 t o n s  o f  w a t e r  t o  make a t o n  o f  s t e e l ;  w h i l s t  21/2 t o n s  of 

w a t e r  a r e  r e q u i r e d  t o  grow t h e  g r a i n  a n d  p r o d u c e  a l o a f  o f  bread. 
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I r r i g a t i o n  r e q u i r e m e n t s  a r e  even  h i g h e r  t h a n  i n d u s t r i a l  demands.  The 

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

t h r e e  f e e t  and  d u r i n g  a d r o u g h t  i t  may b e  n e c e s s a r y  t o  p r o v i d e  a major 

p r o p o r t i o n  o f  t h i s  demand by i r r i g a t i o n .  The r e l a t i v e  m a g n i t u d e  o f  this 

r e q u i r e m e n t  c a n  b e  a s s e s s e d  when i t  i s  r e a l i s e d  t h a t  a d e p t h  o f  t h r e e  feet 

o v e r  a n  a r e a  o f  o n l y  o n e  a c r e  i s  e q u i v a l e n t  t o  o v e r  8 0 0 , 0 0 0  g a l l o n s  (more 

t h a n  3 , 5 0 0  tons). 

I n  c o m p a r i s o n  w i t h  a l l  t h e  o t h e r  c o n t i n e n t s  A u s t r a l i a  h a s  t h e  least 

a v e r a g e  a n n u a l  p r e c i p i t a t i o n ,  t h e  a v e r a g e  r a i n f a l l  b e i n g  o n l y  a b o u t  11/2 feet 

w h e r e a s  A f r i c a ,  A s i a ,  E u r o p e  and  N o r t h  Amer ica  a l l  r e c e i v e  a b o u t  2 f e e t  and 

S o u t h  Amer ica  r e c e i v e s  a n  a v e r a g e  o f  n e a r l y  41/2 feet. 

The n a t u r a l  p r o c e s s e s  o f  e v a p o r a t i o n ,  t r a n s p i r a t i o n  a n d  s e e p a g e  deplete 

t h e  g r o s s  w a t e r  r e s o u r c e s  o f  a l l  c o u n t r i e s  t o  some d e g r e e  a n d  when these 

l o s s e s  a r e  s u b t r a c t e d  f rom t h e  a v e r a g e  r a i n f a l l s  o f  t h e  c o n t i n e n t s ,  the 

r e s i d u a l s  ( o r  s u r f a c e  w a t e r  r e s o u r c e s )  i n d i c a t e  t h a t  A u s t r a l i a  h a s  a runoff 

much l e s s  t h a n  i n d i c a t e d  b y  t h e  a v e r a g e  r a i n f a l l s .  I t  h a s  b e e n  estimated 

t h a t  t h e  a v e r a g e  a n n u a l  s u r f a c e  w a t e r  r e s o u r c e s  o f  t h e  A u s t r a l i a n  mainland 

a r e  o f  t h e  o r d e r  o f  240 m i l l i o n  a c r e  f e e t  w h i c h  i s  e q u i v a l e n t  t o  a d e p t h  of 

l e s s  t h a n  2 i n c h e s  o v e r  t h e  a r e a  o f  t h e  c o n t i n e n t .  C o m p a r a t i v e  r u n o f f s  for 

t h e  o t h e r  c o n t i n e n t s  a r e  a b o u t  7 i n c h e s  i n  A f r i c a ,  9 i n c h e s  i n  A s i a  and 

E u r o p e ,  11 i n c h e s  i n  N o r t h  Amer ica  and  a b o u t  19 i n c h e s  i n  S o u t h  America. 

I n  a d d i t i o n  t o  t h e  low a v e r a g e  r u n o f f s ,  t h e  p r o l o n g e d  d u r a t i o n  of 

s e v e r e  d r o u g h t s  and t h e  e x t r e m e  v a r i a b i l i t y  o f  f l o w s  i n  A u s t r a l i a n  streams 

makes  i t  i m p e r a t i v e  t h a t  w a t e r  c o n s e r v a t i o n  dams b e  c o n s t r u c t e d  i f  assured 

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

P r o p e r  u s e  o f  w a t e r  r e s o u r c e s  i s  o b v i o u s l y  o f  m a j o r  i m p o r t a n c e  t o  the 

n a t i o n a l  p r o s p e r i t y ,  t h e  w e l f a r e  o f  t h e  community d e p e n d i n g  t o  a l a r g e  extent 

o n  w a t e r  r e s o u r c e s  d e v e l o p m e n t .  W a t e r  c o n s e r v a t i o n  i n  A u s t r a l i a  i s  therefore 

a s e r v i c e  o f  p r i m e  n a t i o n a l  i m p o r t a n c e ,  i n c r e a s i n g  l i v i n g  s t a n d a r d s  and  the 

o v e r a l l  n a t i o n a l  wealth. 

The s u r f a c e  w a t e r  r e s o u r c e s  o f  t h e  C l y d e  R i v e r  V a l l e y  w h i c h  includes 

a number  o f  m i n o r  c o a s t a l  v a l l e y s  h a v e  b e e n  a s s e s s e d  a s  a v e r a g i n g  about 

7 5 0 , 0 0 0  a c r e  f e e t  p e r  annum. As t h e  a v e r a g e  a n n u a l  r a i n f a l l  o v e r  t h e  valley 

i s  a b o u t  46 i n c h e s ,  t h e  s u r f a c e  w a t e r  r e s o u r c e s  a r e  e q u i v a l e n t  t o  a r u n o f f  of 

a b o u t  25 percent. 



F r o m  t h e  t h e  m a i n  C l y d e  R i v e r  c a t c h m e n t ,  i t  h a s  b e e n  e s t i m a t e d  t h a t  a 

r u n o f f  o f  a b o u t  5 5 0 9 0 0 0  a c r e  f e e t  o c c u r s  e a c h  y e a r  w h i c h  i s  e q u i v a l e n t  to 

a b o u t  3 3  p e r c e n t  o f  t h e  a v e r a g e  a n n u a l  r a i n f a l l  o v e r  t h e  c a t c h m e n t .  On a 

s q u a r e  m i l e  b a s i s ,  t h e s e  r e s o u r c e s  o f  t h e  m a i n  C l y d e  R i v e r  c a t c h m e n t  a r e  about 

' t w i c e  t h e  a v e r a g e  f o r  c o a s t a l  a r e a s  o f  New S o u t h  W a l e s  a n d  a r e  m o r e  t h a n  eight 

t i m e s  t h e  a v e r a g e  f o r  t h e  State. 

2 .  PHYSIOCRAPHIC FEATURES 

T h e  e x t e r n a l  b o u n d a r i e s  o f  t h e  C l y d e  R i v e r  V a l l e y ,  a d o p t e d  f o r  the 

p u r p o s e s  o f  t h i s  r e p o r t ,  a r e  t h o s e  e n c l o s i n g  t h e  c a t c h m e n t  a r e a s  o f  t h e  Clyde 

R i v e r  a n d  i t s  t r i b u t a r i e s ,  t o g e t h e r  w i t h  t h e  c a t c h m e n t  a r e a s  o f  a l l  sea—board 

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

i n  t h e  n o r t h  a n d  t h e  M o r u y a  R i v e r  i n  t h e  south. 

T h e s e  a d o p t e d  b o u n d a r i e s ,  t o g e t h e r  w i t h  t h e  b o u n d a r i e s  o f  t h e  m a i n  Clyde 

R i v e r  c a t c h m e n t ,  a r e  s h o w n  a t  F i g u r e  1 ,  a s  w e l l  a s  t h e  l o c a t i o n  o f  t h e  principal 

t o p o g r a p h i c  f e a t u r e s  a n d  t o w n s  i n  t h e  valley. 

T h e  o v e r a l l  C l y d e  R i v e r  V a l l e y ,  e n c o m p a s s i n g  a n  a r e a  o f  1 , 2 6 0  s q u a r e  miles 

i s  l o c a t e d  o n  t h e  m i d  s o u t h e r n  c o a s t  o f  New S o u t h  W a l e s  a n d  i s  b o r d e r e d  o n  the 

n o r t h  a n d  w e s t  b y  t h e  S h o a l h a v e n  R i v e r  V a l l e y  a n d  o n  t h e  s o u t h  b y  t h e  Moruya 

R i v e r  Valley. 

T h e  m a i n  t o p o g r a p h i c  f e a t u r e  o f  t h e  v a l l e y  i s  t h e  B u d a w a n g  R a n g e  which 

e x t e n d s  a l o n g  t h e  w e s t e r n  a n d  n o r t h — w e s t e r n  b o u n d a r i e s  o f  t h e  c a t c h m e n t  f o r  a 

d i s t a n c e  o f  some  4 0  m i l e s .  T h e  a v e r a g e  h e i g h t  o f  t h e  r a n g e  i s  a b o u t  2 , 5 0 0  feet 

w i t h  m a i n  p e a k s  a t  C u r r o c k b i l l y  M o u n t a i n  ( 3 , 7 0 0  f e e t ) ,  M o u n t  B u d a w a n g  (3,700 

f e e t )  a n d ,  i n  t h e  s o u t h ,  S u g a r  L o a f  M o u n t a i n  ( a p p r o x i m a t e l y  3 , 0 0 0  f e e t ) .  North 

o f  t h i s  r a n g e ,  t h e  s o m e w h a t  l o w e r  T u r p e n t i n e  R a n g e  e x t e n d s  t o w a r d s  t h e  n o r t h  of 

t h e  c a t c h m e n t  w i t h  h e i g h t s  a v e r a g i n g  a b o u t  1 , 2 0 0  feet. 

A p l a t e a u ,  w i t h  a n  a v e r a g e  e l e v a t i o n  o f  t h e  o r d e r  o f  1 , 8 0 0  f e e t ,  branches 

t o w a r d  t h e  s o u t h  e a s t  f r o m  t h e  n o r t h e r n  e x t r e m i t i e s  o f  t h e  B u d a w a n g  R a n g e ,  and 

i n c l u d e s  M o u n t  T i a n j a r a  ( 2 , 5 0 0  f e e t ) .  T h e  h e a d w a t e r s  o f  t h e  C l y d e  R i v e r  r i s e  in 

t h e  m o u n t a i n o u s  t e r r a i n  t o  t h e  w e s t  o f  t h i s  plateau. 

F r o m  i t s  s o u r c e ,  t h e  C l y d e  f l o w s  i n  a s o u t h e r l y  d i r e c t i o n ,  d r a i n i n g  the 

p l a t e a u  a r e a  t o  t h e  e a s t ,  a n d  i s  j o i n e d  o n  t h e  l e f t ,  b y  s e v e r a l  s m a l l  streams 

r i s i n g  i n  t h e  r u g g e d  c o u n t r y  t o  t h e  n o r t h  o f  P i g e o n  H o u s e  M o u n t a i n  ( 2 , 4 0 0  feet). 

A f t e r  f l o w i n g  t h r o u g h  h e a v i l y  f o r e s t e d ,  s t e e p  v a l l e y s  f o r  some 2 0  t o  3 0  miles„ 

a n d  f a l l i n g  o v e r  1 , 0 0 0  f e e t  i n  e l e v a t i o n ,  t h e  C l y d e  e m e r g e s  i n t o  moderating 

c o u n t r y  o f  u n d u l a t i n g  h i l l s  a n d  v a l l e y s  a n d  i s  j o i n e d  b y  t w o  m i n o r  tributaries, 

B o y n e  C r e e k  o n  t h e  l e f t  b a n k ,  a n d  B i m b e r a m a l a  C r e e k  o n  t h e  r i g h t  bank. 
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The r i v e r  c o n t i n u e s  i n  a s o u t h e r l y  d i r e c t i o n  p a s s i n g  Brooman on t h e  left 

b a n k  a n d  i s  j o i n e d  o n  t h e  r i g h t  b a n k  b y  a m a j o r  t r i b u t a r y  Currowan C r e e k ,  some 

10 m i l e s  b e l o w  Brooman. 

Below t h e  Currowan C r e e k  j u n c t i o n ,  t h e  C l y d e  i s  u n d e r  t i d a l  i n f l u e n c e  and 

f l o w s  a n o t h e r  6 m i l e s  i n  a s o u t h e r l y  d i r e c t i o n ,  p a s s i n g  N e l l i g e n  o n  t h e  right 

b a n k ,  b e f o r e  e n t e r i n g  t h e  u p p e r  r e a c h e s  o f  Batemans  Bay. 

Currowan C r e e k  r i s e s  t o  t h e  w e s t  o f  t h e  C lyde  R i v e r  i n  t h e  Budawang Range 

a n d  d r a i n s  a m i d - w e s t e r n  segment  o f  t h e  c a t c h m e n t .  The s t r e a m  f l o w s  initially 

t h r o u g h  s t e e p  t e r r a i n  b e f o r e  e m e r g i n g  i n t o  u n d u l a t i n g  h i l l s  a n d  v a l l e y s  some 10 

m i l e s  above  t h e  C l y d e  R i v e r  junction. 

The Buckenbowra R i v e r ,  w h i c h  d r a i n s  t h e  s o u t h e r n  s e c t o r  o f  t h e  Clyde  catch- 

m e n t ,  r i s e s  n e a r  S u g a r  L o a f  Moun ta in  i n  t h e  Budawang Range .  The r i v e r  f l o w s  in 

a s o u t h - e a s t e r l y  d i r e c t i o n  f o r  some 14 m i l e s  b e f o r e  t u r n i n g  t o  t h e  n o r t h - e a s t  and 

f l o w i n g  some 5 m i l e s  t o  i t s  c o n f l u e n c e  w i t h  t h e  C lyde  R i v e r .  The c a t c h m e n t  of 

t h e  Buckenbowra R i v e r  c o m p r i s e s  m o u n t a i n o u s  t o p o g r a p h y  a t  t h e  h e a d w a t e r s  modera- 

t i n g  t o  g e n t l e  v a l l e y s  a n d  f i n a l l y  t o  l i m i t e d  f l o o d  plains. 

The l o w e r  s e c t i o n s  o f  t h e  C lyde  V a l l e y  b e t w e e n  N e l l i g e n  a n d  Batemans Bay 

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

a c t i v e  d a i r y i n g  i n d u s t r y  a n d  a s m a l l e r  c h e e s e  p r o d u c t i o n  i n d u s t r y .  Although 

c u l t i v a t i o n  a l o n g  t h e  c o a s t a l  p l a i n  i s  n o t  a m a j o r  p u r s u i t ,  a r e a s o f  maize, 

l u c e r n e  a n d  o a t s  a r e  grown. 

I n  t h e  c o a s t a l  a r e a s  e x t e n d i n g  f rom U l l a d u l l a  t o  J e r v i s  Bay t h e  m a i n  rural 

a c t i v i t y  i s  d a i r y i n g  i n  a r e a s  o f  s u i t a b l e  s o i l s  a n d  t o p o g r a p h y .  On t h e  alluvial 

f l a t s  i n  t h e  M i l t o n - U l l a d u l l a  a r e a  d a i r y i n g  i s  p r a c t i s e d  t o  a more i n t e n s e  degree. 

S e c o n d a r y  r u r a l  a c t i v i t i e s  i n  t h e  a r e a  i n c l u d e  t h e  g rowing  o f  m a i z e  a n d  lucerne. 

The r u g g e d  d e n s e l y  f o r e s t e d  u p p e r  s e c t i o n s  o f  t h e  v a l l e y  a r e  sparsely 

p o p u l a t e d  a n d  a r e  u n s u i t a b l e  f o r  m o s t  fo rms  o f  a g r i c u l t u r a l  o r  g r a z i n g  pursuits; 

t i m b e r  g e t t i n g  b e i n g  t h e  m a i n  a c t i v e  i n d u s t r y .  C a t t l e  g r a z i n g  a n d  some dairying 

a r e  u n d e r t a k e n  a l o n g  t h e  Buckenbowra R i v e r ,  t o  t h e  w e s t  o f  Batemans Bay, where 

t h e  t e r r a i n  m o d e r a t e s  and  s m a l l  a r e a s  o f  a l l u v i a l  f l a t s  h a v e  developed. 

Land s l o p e s  i n  t h e  C lyde  V a l l e y  a r e  shown a t  F i g u r e  2 .  The f l a t  a r e a s  in 

t h e  v a l l e y s ,  c o m p r i s i n g  s l o p e s  l e s s  t h a n  3 d e g r e e s  a r e  m o s t l y  s i t u a t e d  a l o n g  the 

s e a b o a r d  a n d  make up o n l y  a b o u t  one  q u a r t e r  o f  t h e  t o t a l  c a t c h m e n t  a r e a .  Undul- 

a t i n g  t o  h i l l y  t e r r a i n  ( s l o p e s  b e t w e e n  3 t o  8 d e g r e e s )  c o m p r i s e s  a b o u t  30 

p e r c e n t  o f  t h e  c a t c h m e n t  a n d  a l s o  o c c u r s  m a i n l y  i n  r e g i o n s  a d j a c e n t  t o  t h e  coast 
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Rugged t o  m o u n t a i n o u s  t e r r a i n  p r e d o m i n a t e s  t h r o u g h o u t  t h e  i n l a n d  a r e a s  and 

c o m p r i s e s  a b o u t  one  t h i r d  o f  t h e  t o t a l  c a t c h m e n t  a r e a .  These  mountainous 

r e g i o n s  c o n t a i n  l a n d  s l o p e s  g r e a t e r  t h a n  15 d e g r e e s  a n d ,  r e f e r e d c e  t o  F i g u r e  2 

i n d i c a t e s  t h a t  t h e s e  s l o p e s  a l s o  o c c u r  w i t h i n  c l o s e  p r o x i m i t y  o f  t h e  coast. 

The r e m a i n d e r  o f  t h e  v a l l e y ,  some 12 p e r c e n t  o f  t h e  t o t a l  c a t c h m e n t ,  comprises 

h i l l y  t o  s t e e p  t e r r a i n  w i t h  l a n d  s l o p e s  b e t w e e n  8 t o  15 d e g r e e s  a n d  i s  mostly 

s i t u a t e d  b e t w e e n  5 t o  10 m i l e s  i n l a n d ,  a s  a m o d e r a t i n g  s t r i p  b e t w e e n  the 

m o u n t a i n o u s  c o u n t r y  t o  t h e  w e s t  a n d  t h e  u n d u l a t i n g  t o  f l a t  seaboard. 

The t i m b e r  r e s o u r c e s  o f  t h e  v a l l e y  a r e  e x t e n s i v e  w i t h  l a r g e  a r e a s  of 

p r i v a t e  a n d  crown l a n d  f o r e s t s ,  t o g e t h e r  w i t h  a number o f  S t a t e  Forests, 

p r o v i d i n g  good q u a n t i t i e s  o f  hardwoods  and  some brushwoods  f o r  commerc i a l  use. 

The a r e a  d e d i c a t e d  a s  S t a t e  F o r e s t s  c o v e r s  more t h a n  25 p e r c e n t  o f  t h e  total 

c a t c h m e n t  a r e a  o f  t h e  v a l l e y  w i t h  t h e  l a r g e s t  f o r e s t  b e i n g  t h e  Mogo State 

F o r e s t  w i t h  an a r e a  o f  a p p r o x i m a t e l y  3 3 , 0 0 0  acres. 

B o t h  w e t  a n d  d r y  hardwood f o r e s t s  have  d e v e l o p e d ,  t h e  f o r m e r  m a i n l y  on the 

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

t h e  d r i e r  f o o t h i l l s  a n d  l o w e r  r a n g e s  t o w a r d s  t h e  c o a s t .  S p o t t e d  Gum i s  t h e  most 

p r e d o m i n a n t  o f  t h e  c o m m e r c i a l  hardwood species. 

The o c c u r r e n c e  o f  m ixed  Brushwood t y p e s  i s  r e s t r i c t e d  a n d  o n l y  o c c u r s  in 

n a r r o w  s t r i p s  a l o n g  t h e  w a t e r c o u r s e s .  The s h o r e - l i n e  a n d  t i d a l  vegetation 

c o m p r i s e s  m a i n l y  mangrove c o l o n i e s  however  Y e l l o w  Box, Smooth Ba rked  A p p l e  and 

s i m i l a r  s p e c i e s  a r e  f ound  a l o n g  t h e  t i d a l  c o a s t a l  streams. 

3 .  CLIMATIC FEATURES 

R a i n f a l l  

A n n u a l  med ian  r a i n f a l l  o v e r  t h e  C lyde  R i v e r  B a s i n  v a r i e s  b e t w e e n  35 a n d  45 

i n c h e s  o n  t h e  c o a s t a l  p l a i n  t o  more t h a n  50 i n c h e s  o v e r  t h e  r a n g e  s e p a r a t i n g  the 

C l y d e  V a l l e y  f rom t h e  Upper  S h o a l h a v e n  V a l l e y .  (The m e d i a n  i s  t h a t  rainfall 

e q u a l l e d  o r  e x c e e d e d  on f i f t y  p e r c e n t  o f  o c c a s i o n s ) .  The d i s t r i b u t i o n  o f  annual 

m e d i a n  r a i n f a l l  o v e r  t h e  c a t c h m e n t  i s  shown a t  F i g u r e  3 w h i l s t  t h e  distribution 

o f  m o n t h l y  r a i n f a l l s  a r e  shown a t  F i g u r e s  4 t o  15. 

A l t h o u g h  t h e  r e g i o n  l i e s  i n  l a t i t u d e s  i n  w h i c h  t h e  d i s t r i b u t i o n  o f  rainfall 

t h r o u g h o u t  t h e  y e a r  would  be e x p e c t e d  t o  b e  u n i f o r m ,  i n  g e n e r a l  h i g h e r  monthly', 

r a i n f a l l  i s  r e c e i v e d  i n  t h e  mon ths  December t o  J u l y .  I n  t h e  p e r i o d  f rom August 

t o  November o n l y  a b o u t  25 p e r c e n t  o f  t h e  a n n u a l  r a i n f a l l  i s  received. 
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The A u s t r a l i a n  A l p s  s h e l t e r  t h e  r e g i o n  f rom m o i s t  s o u t h  t o  w e s t  a i r  streams. 

w h i c h  a r e  t h e  p r e d o m i n a n t  r a i n - p r o d u c i n g  s y s t e m s  o v e r  s o u t h e r n  New S o u t h  Wales 

i n  t h e  w i n t e r  a n d  s p r i n g  m o n t h s .  A u g u s t  i s  u s u a l l y  t h e - d t i e s t  month  receiving 

a b o u t  5 p e r c e n t  o f  t h e  a n n u a l  r a i n f a l l .  I n  t h i s  month  m e d i a n  r a i n f a l l s  vary 

f rom a b o u t  11/2 t o  2 i n c h e s  o v e r  t h e  b a s i n .  The w e t t e s t  month  v a r i e s  f rom station 

t o  s t a t i o n  i n  t h e  a r e a  b u t  o c c u r s  i n  one  o f  t h e  months  J a n u a r y  t o  A p r i l .  Median 

r a i n f a l l s  i n  t h e  w e t t e s t  month  a r e  be tween  2-'4 a n d  4 inches. 

Mon th ly  a n d  a n n u a l  r a i n f a l l s  r e c o r d e d  a t  A r a l u e n ,  Batemans Bay, Braidwood, 

J e r v i s  Bay,  M a j o r s  C r e e k ,  M i l t o n „ N e l l i g e n  a n d  Nowra a r e  g i v e n  i n  A p p e n d i c e s  1 

t o  8 respectively. 

V e r y  heavy  s t o r m  r a i n f a l l s  may o c c u r  o v e r  t h e  a r e a  when a n  a c t i v e  depression 

i s  c e n t r e d  o f f  t h e  New S o u t h  Wales  c o a s t  n o r t h  o f  t h e  b a s i n .  Under  t h e s e  con- 

d i t i o n s  h e a v y  f a l l s  a r e  r e c o r d e d  a t  m o s t  s t a t i o n s  i n  t h e  b a s i n .  S to rms  o f  this 

n a t u r e  h a v e  o c c u r r e d  a b o u t  t w i c e  p e r  y e a r  o n  t h e  a v e r a g e .  The h i g h e s t  f a l l  on 

r e c o r d  f o r  a s t a t i o n  i n  t h e  c a t c h m e n t  f o r  a 2 4 - h o u r  p e r i o d  e n d i n g  9 a . m .  is 

1 4 . 3 0  i n c h e s  a t  Batemans  Bay o n  9 t h  A p r i l ,  1945. 

H i g h e s t  m o n t h l y  t o t a l s  o n  r e c o r d  a r e  g e n e r a l l y  l e s s  t h a n  25 i n c h e s  w i t h  the 

h i g h e s t  y e a r l y  t o t a l s  b e t w e e n  95 a n d  120 i n c h e s .  The t a b l e s  a t  Appendix  9 show 

o n  a m o n t h l y  a n d  a n n u a l  b a s i s  f o r  A r a l u e n ,  Batemans  Bay, Bra idwood ,  J e r v i s  Bay, 

M a j o r s  C r e e k  a n d  M i l t o n  t h e  f o l l o w i n g  data:- 

( 1 )  t h e  h i g h e s t  and  l o w e s t  r a i n f a l l s  o n  record; 

( 2 )  t h e  1 0 t h ,  3 0 t h ,  5 0 t h ,  7 0 t h  a n d  9 0 t h  p e r c e n t i l e s .  (A rainfall 

o b s e r v a t i o n  l e s s  t h a n  t h e  1 0 t h  p e r c e n t i l e  c a n  be  e x p e c t e d  once 

i n  t e n  y e a r s  on t h e  a v e r a g e .  S i m i l a r l y ,  a r a i n f a l l  observation 

l e s s  t h a n  t h e  7 0 t h  p e r c e n t i l e  c a n  be  e x p e c t e d  s e v e n  t i m e s  i n  ten 

y e a r s  o n  t h e  a v e r a g e ,  o r  a l t e r n a t i v e l y  a r a i n f a l l  observation 

g r e a t e r  t h a n  t h e  7 0 t h  p e r c e n t i l e  c a n  be  e x p e c t e d  on a n  average 

o f  t h r e e  y e a r s  i n  ten). 

T a b l e s  f o r  A r a l u e n ,  Batemans  Bay,  Bra idwood a n d  J e r v i s  Bay indicating:- 

( i )  t h e  minimum c u m u l a t i v e  r a i n f a l l s  on r e c o r d  commencing in 

a n y  month  o f  t h e  y e a r  a n d  c o n t i n u i n g  f o r  up t o  12 months; 

( i i )  t h e  m e d i a n  c u m u l a t i v e  r a i n f a l l s  on r e c o r d  commencing i n  any 

month o f  t h e  y e a r  a n d  c o n t i n u i n g  f o r  up t o  12 months; 

a r e  shown a t  A p p e n d i c e s  10 a n d  11 respectively. 
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A l t h o u g h  a few c o n s e c u t i v e  m o n t h s  may r e c o r d  low t o t a l s  o n  o c c a s i o n s ,  it 

I s  r a r e  f o r  t h e  v a l l e y  t o  e x p e r i e n c e  a n y  p r o l o n g e d  d r y  s p e l l s .  On 90 percent 

o f  o c c a s i o n s  a t  l e a s t  8 i n c h e s  a r e  r e c o r d e d  i n  a n y  c o n s e c u t i v e  s i x - m o n t h  period. 

The c o r r e s p o n d i n g  m e d i a n  v a l u e  i s  a b o u t  14 i n c h e s .  S t a t i o n s  i n  t h e  catchment 

r a r e l y  r e c o r d  a n  a n n u a l  t o t a l  o f  l e s s  t h a n  27 inches. 

Temperature. 

No c l i m a t o l o g i c a l  s t a t i o n s  a r e  l o c a t e d  i n  t h e  C lyde  R i v e r  V a l l e y .  Nowri, 

s i t u a t e d  i n  t h e  a d j a c e n t  n o r t h e r n  S h o a l h a v e n  R i v e r  V a l l e y ,  i s  however  represent- 

a t i v e  o f  t h e  l o w e r  p a r t s  o f  t h e  c a t c h m e n t .  T e m p e r a t u r e  a v e r a g e s  f o r  t h i s  station 

a r e  p r e s e n t e d  a t  T a b l e  1 .  An e s t i m a t e  o f  t h e  a v e r a g e  t e m p e r a t u r e  a t  higher 

e l e v a t i o n s  may b e  o b t a i n e d  b y  d e c r e a s i n g  t h e  a v e r a g e s  f o r  Nowra by 4°F  per 

1 , 0 0 0  f e e t  above Nowra. 

TABLE 1 

NOWRA ( E l e v a t i o n  50 f e e t )  

A v e r a g e  t e m p e r a t u r e  ( ° F )  b a s e d  o n  16 y e a r s  o f  record 

Month J a n .  F e b .  Mar.  A p r .  May J u n e  J u l y  Aug. S e p t .  O c t .  Nov. Dec. Year 

Average 
Maximum 81.3 81.1 78.3 73.0 67.1 62.4 6 1 . 9  6 5 . 2  70.1 74.9 77.2 79.6 72.7 

Average 
Minimum 60.5 61.8 58.7 53.4 49.9 47.0 4 5 . 3  4 5 . 5  48.9 52.0 54.7 58.7 53.0 

Average 
Daily 70.9 71.5 68.5 63.2 58.5 54.7 5 3 . 6  5 5 . 3  59.3 63.5 65.9 69.1 62.8 

H i g h e s t  o n  Record: 110:0°F. Lowes t  o n  R e c o r d :  3 1 . 5 0  F. 

Warm w e a t h e r  i s  e x p e r i e n c e d  f rom O c t o b e r  t o  March w i t h  maximum temperatures 

v a r y i n g  f rom t h e  m i d - s e v e n t i e s  t o  t h e  l o w - e i g h t i e s  o v e r  t h e  l o w e r  p a r t s  o f  the 

b a s i n  away f rom t h e  c o a s t .  Somewhat c o o l e r  c o n d i t i o n s  o c c u r  o v e r  t h e  higher 

p a r t s  o f  t h e  b a s i n  a n d  a l s o  o n  t h e  c o a s t  whe re  s e a b r e e z e s  t e n d  t o  r e d u c e  maximum 

t e m p e r a t u r e s .  Days a r e  m i l d  t o  c o o l  f o r  t h e  r e m a i n d e r  o f  t h e  y e a r  e x c e p t  over 

t h e  h i g h e r  a r e a s  d u r i n g  t h e  w i n t e r  mon ths  where  d a y s  a r e  r a t h e r  cold. 

V e r y  h o t  d a y s  w i t h  t e m p e r a t u r e s  e x c e e d i n g  100 d e g r e e s  o n  t h e  c o a s t  are 

e x p e r i e n c e d  a b o u t  once  p e r  y e a r  on t h e  a v e r a g e  when d r y  n o r t h - w e s t  w i n d s  blow 

f rom C e n t r a l  A u s t r a l i a .  Very  low o v e r n i g h t  t e m p e r a t u r e s  o n  o c c a s i o n s  o f  clear 

s k i e s  a n d  l i g h t  w i n d s  c a n  b e  e x p e c t e d  i n  w i n t e r  o v e r  t h e  h i g h e r  p a r t s  o f  the 

basin. 
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F r o s t  

F r o s t  i n c i d e n c e  i n c r e a s e s  f rom a l m o s t  n i l  o n  t h e  c o a s t  t o  more t h a n  50 per 

y e a r  o v e r  t h e  h i g h e r  p a r t s  o f  t h e  h i n t e r l a n d  where  f r o s t s  c a n  o c c u r  i n  a n y  month. 

S e v e r e  f r o s t s ,  howeve r ,  a r e  u s u a l l y  c o n f i n e d  t o  t h e  mon ths  May through 

S e p t e m b e r  o v e r  t h e  h i g h e r  p a r t s  o f  t h e  c a t c h m e n t .  The s e a s o n  s h o r t e n s  rapidly 

i n  l e n g t h  w i t h  d e c r e a s i n g  e l e v a t i o n  a n d  d e c r e a s i n g  d i s t a n c e  f rom t h e  coast. 

S u n s h i n e  

E s t i m a t e s  o f  t h e  a v e r a g e  number o f  h o u r s  o f  b r i g h t  s u n s h i n e  p e r  day i n  each 

month  f o r  t h e  b a s i n  a r e  shown i n  T a b l e  2 .  These  e s t i m a t e s  a r e  b a s e d  on cloud 

amount observations. 

TABLE 2. 

E s t i m a t e d  A v e r a g e  D a i l y  Hours  o f  B r i g h t  S u n s h i n e  

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

8.1 7.9 7.4 7.3 6.5 5.8 6.4 6.8 7.3 8.2 8.3 8.4 7.4 

E v a p o r a t i o n  

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

Sunken Tank a r e  shown i n  T a b l e  3 t o g e t h e r  w i t h  e s t i m a t e s  o f  t h e  s t a n d a r d  devia- 

t i o n s .  These  e s t i m a t e s  a r e  b a s e d  on r a d i a t i o n ,  a i r  t e m p e r a t u r e  a n d  humidity 

considerations. 

TABLE 3 

E s t i m a t e d  A v e r a g e  Month ly  a n d  Annua l  Evaporation 
(Inches) 

Month Jan. Feb .  Mar.  A p r .  May J u n e  J u l y  Aug. Sept. O c t .  Nov. Dec. Year 

Evaporation 5.2 4.2 3.7 2.4 1.8 1.3 1.5 1.8 2.5 3.6 5.0 5.1 38.1 

Standard 
Deviation 

0.8 0.9 0.7 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.6 0.8 2.8 

Wind 

S t r o n g  winds  o c c u r  o v e r  t h e  r e g i o n  f rom t i m e  t o  t i m e  u n d e r  t h e  following 

m e t e o r o l o g i c a l  conditions; 

( 1 )  e a s t e r l y  t o  s o u t h e r l y  w i n d s  w i t h  mean s p e e d s  o f  up t o  50 m . p . h .  and 

g u s t s  up t o  70 m . p . h .  o r  more may o c c u r  on t h e  c o a s t  when a deep  d e p r e s s i o n  is 

l o c a t e d  o f f  t h e  s o u t h e r n  New S o u t h  Wales  coast; 

( 2 )  s t r o n g  n o r t h  t o  n o r t h - w e s t  w i n d s  w i t h  mean w i n d  s p e e d s  o f  t h e  o r d e r  of 

50 m . p . h . ,  may o c c u r  a s  t h e  p r e s s u r e  g r a d i e n t  t i g h t e n s  a h e a d  o f  a n  approaching 

s o u t h e r l y  change; 
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( 3 )  t h e  h i g h e s t  w i n d  g u s t s  a r e  a s s o c i a t e d  w i t h  s e v e r e  l o c a l  s t o r m s  such 

a s  thunderstorms. 

T a b l e  4 g i v e s  t h e  e x t r e m e  wind  g u s t  l i k e l y  t o  b e  e x p e r i e n c e d  a t  a p o i n t  in 

t h e  r e g i o n  f o r  v a r i o u s  r e t u r n  periods. 

TABLE 4 

E s t i m a t e d  Ex t reme  Wind G u s t s  t o  be  E x p e c t e d  w i t h  Given 

R e t u r u  Periods 

R e t u r n  P e r i o d  (Years) 10 20 50 100 

Ex t r eme  Wind G u s t  E q u a l l e d  o r  Exceeded  (m.p.h..) 85 90 100 105 

4 .  GROUNDWATER POTENTIAL 

The a r e a l  d i s t r i b u t i o n  o f  t h e  m a i n  g e o l o g i c a l  u n i t s  i s  shown i n  F i g u r e  16. 

A c t u a l  b o r e  d a t a  i s  v e r y  s c a r c e  a n d  t h e  d i s c u s s i o n  wh ich  f o l l o w s  i s  b a s e d  on 

g e n e r a l  g e o l o g i c a l  c o n s i d e r a t i o n s ,  e o n i r o l l e d  where  p o s s i b l e  b y  specific 

information, 

The o l d e s t  r o c k s  i n  t h e  a r e a  a r e  b e l i v e d  t o  b e  o f  Cambrian  a n d  Ordovician 

a g e  b u t  i n  n e i t h e r  c a s e  i e  t h e  a g e  d e f i n i t e l y  known. They a r e  h i g h l y  folded, 

and complex  m i n o r  f o l d i n g  a n d  c r u m p l i n g  i s  o f t e n  p r e s e n t ,  t h e  g e n e r a l  t r e n d  being 

i n  a n o r t h - s o u t h  d i r e c t i o n .  C h e r t  c o n g l o m e r a t e ,  s i l t s t o n e ,  s a n d s t o n e ,  slate, 

q u a r t z i t e  a n d  p h y l l i t e  form t h e  b u l k  o f  t h e  e x p o s e d  r o c k s ,  w h i c h  o c c u r  i n  a 

l a r g e  a r e a  o c c u p y i n g  m o s t  o f  t h e  m a i n  C lyde  R i v e r  catchment. 

D u r i n g  t h e  S i l u r i a n  p e r i o d  a n d  t h e  e a r l i e r  p a r t  o f  t h e  Devon ian  period, 

t h e  whole  a r e a  was p a r t  o f  a l a n d  mass  a n d  no s e d i m e n t a r y  r o c k s  were  deposited. 

T h e r e  w e r e  m a j o r  i g n e o u s  i n t r u s i o n s ,  however ,  and  a few r e l a t i v e l y  l a r g e  areas 

a r e  u n d e r l a i n  by g r a n i t e ,  p o r p h y r y  a n d  r e l a t e d  r o c k s  i n  t h e  s o u t h e r n  p a r t  o f  the 

catchment. 

S u b s e q u e n t  t o  t h e  p e r i o d s  o f  f o l d i n g  and g r a n i t e  i n t r u s i o n ,  sedimentation 

recommenced i n  Upper  Devon ian  t i m e ,  a f t e r  a s h o r t  p e r i o d  o f  v o l c a n i c  activity 

d u r i n g  w h i c h  r h y o l i t e s  w e r e  e x t r u d e d .  The Devonian  s e d i m e n t s  o v e r l y i n g  the 

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

c o n t i n e n t a l  o r i g i n .  These  r o c k s  have  b e e n  s t r i p p e d  f rom m o s t  o f  t h e  a r e a  by 

s u b s e q u e n t  e r o s i o n  a n d  now c r o p  o u t  o n l y  i n  a s m a l l  a r e a  i n  t h e  north-west. 
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T h e r e  was no d e p o s i t i o n  i n  C a r b o n i f e r o u s  t i m e  a n d  t h e  a r e a  r e m a i n e d  a land 

m a s s  u n t i l  w e l l  i n t o  t h e  P e r m i a n .  E x c e p t  f o r  one  v e r y  t h i n  s e q u e n c e  containing 

c o a l  a t  t h e  b a s e  o f  t h e  P e r m i a n  s e c t i o n ,  d e p o s i t i o n  d u r i n g  t h i s  p e r i o d  was under 

m a r i n e  c o n d i t i o n s .  The s t r a t a ,  c o n s i s t i n g  o f  s a n d s t o n e ,  s i l t s t o n e  a n d  conglomer- 

a t e ,  a r e  e s s e n t i a l l y  u n f o l d e d ,  a n d  d i p  a t  low a n g l e s  t o  t h e  n o r t h  a n d  e a s t .  They 

c o n s t i t u t e  t h e  s o u t h e r n m o s t  p a r t  o f  t h e  g e o l o g i c a l  s t r u c t u r e  known a s  t h e  Sydney 

Basin. 

A t h i c k  r e l a t i v e l y  r e s i s t a n t  q u a r t z  s a n d s t o n e  w h i c h  o c c u r s  n e a r  t h e  t o p  of 

t h e  s e q u e n c e  h a s  fo rmed  a n  e x t e n s i v e  p l a t e a u .  Because  o f  t h e  s e a w a r d  d i p  o f  this 

t a b u l a r  s a n d s t o n e  b o d y ,  t h e  l a n d  s u r f a c e  above  i t  now f a l l s  s l i g h t l y  t o w a r d s  the 

s e a ,  a n d  m o s t  o f  t h e  d r a i n a g e  f rom t h i s  p a r t  o f  t h e  a r e a  i s  d i r e c t l y  i n t o  the 

P a c i f i c  v i a  a number o f  s m a l l  s t r e a m s .  Headward e r o s i o n  o f  t h e  h e a d w a t e r  streams 

o f  t h e  C l y d e  R i v e r  s y s t e m  i n t o  t h e  P e r m i a n  r o c k s  h a s  c r e a t e d  a number o f  steep 

s i d e d  v a l l e y s  i n  w h i c h  t h e  w a l l s  a r e  composed o f  t h e  P e r m i a n  s t r a t a ,  and  the 

f l o o r  i s  composed o f  O r d o v i c i a n  o r  l o w e s t  P e r m i a n  r o c k s .  I n d i v i d u a l  formations 

w i t h i n  t h e  Pe rmian  s y s t e m  h a v e  n o t  b e e n  d i f f e r e n t i a t e d  i n  t h e  g e o l o g i c a l  map 

a t  F i g u r e  16. 

S e d i m e n t s  o f  Mesozo ic  a g e  a r e  n o t  p r e s e r v e d  i n  t h e  c a t c h m e n t  a r e a ,  b u t  there 

a r e  s e v e r a l  r e l a t i v e l y  l a r g e  a r e a s  u n d e r l a i n  b y  i g n e o u s  r o c k s  ( m o n z o n i t e  and 

e s s e x i t e )  wh ich  w e r e  i n t r u d e d  d u r i n g  t h i s  era. 

D e p o s i t s  o f  T e r t i a r y  age  o c c u r  a t  a number o f  localities'along-the.)coast, 

m a i n l y  i n  t h e  fo rm o f  h i g h  l e v e l  r i v e r  a n d  b e a c h  d e p o s i t s .  They c o m p r i s e  mainly 

g r a v e l ,  c l a y  a n d  s a n d ,  w i t h  p a r t l y  c o n s o l i d a t e d  s a n d s t o n e  a n d  c o n g l o m e r a t e  except 

i n  t h e  o l d  b e a c h  d e p o s i t s  w h i c h  a r e  d o m i n a n t l y  sand. 

T e r t i a r y - R e c e n t  d e p o s i t s  a r e  r e s t r i c t e d  t o  t h e  c o a s t a l  a r e a  a n d  a r e  mainly 

i n  b e a c h  a n d  dune a r e a s ,  a n d  i n  a l l u v i u m  a l o n g  t h e  l o w e r  r e a c h e s  o f  r i v e r s  and 

s t r e a m s  f l o w i n g  i n t o  t h e  P a c i f i c .  None o f  t h e  r i v e r s  have  e x t e n s i v e  a r e a s  of 

a l l u v i u m  however ,  s m a l l  p o c k e t s  b e i n g  p r e s e n t  a l o n g  t h e  C lyde  a n d  Tomaga Rivers. 

C o a s t a l  b e a c h  a n d  dune a r e a s  o c c u r  a t  a number o f  l o c a l i t i e s  b u t  t h e y  a r e  all 

s m a l l .  The mos t  e x t e n s i v e  a r e  t h e  b e a c h  s a n d s  a t  S t . G e o r g e s  B a s i n  a n d  t h e  dune 

a r e a  s o u t h  o f  t h e  Tomaga River. 

Groundwate r  i s  a v a i l a b l e  i n  v a r y i n g  q u a n t i t i e s  f rom m o s t  o f  t h e  geological 

u n i t s  d i s c u s s e d  a b o v e ,  b u t  w e l l s  and  b o r e s  have  b e e n  r e c o r d e d  i n  o n l y  f o u r  of 

them i n  t h i s  area. 
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I n  g e n e r a l  groundwater p o t e n t i a l  may be c o n s i d e r e d  i n  t h r e e  main categories, 

b a s e d  on t h e  n a t u r e  o f  t h e  s t r a t a  and o p e n i n g s  i n  t h e  rocks  i n  which t h e  ground- 

w a t e r  i s  s t o r e d .  The t h r e e  u s u a l  c a t e g o r i e s  a r e :  J o i n t e d  Rocks,  Porous Rocks 

and U n c o n s o l i d a t e d  Deposits. 

J o i n t e d  Rocks c o n t a i n  w a t e r  i n  c r a c k s ,  j o i n t s  and f r a c t u r e s  i n  otherwise 

imperv ious  s t r a t a .  Porous Rocks,  such a s  s a n d s t o n e s  c o n t a i n  w a t e r  i n  t h e  pore 

s p a c e s  between t h e  cemented sand g r a i n s .  U n c o n s o l i d a t e d  D e p o s i t s  s t o r e  w a t e r  in 

sands  o r  g r a v e l s  a s s o c i a t e d  w i t h  r i v e r  d e p o s i t e d  a l l u v i u m  o r  i n  accumula t ions  of 

beach and dune sands  near  t h e  coastline, 

In t h e  Clyde R i v e r  V a l l e y  t h e  e x t e n t  o f  porous  rocks  i s  i n s i g n i f i c a n t  and 

t h e y  have v i r t u a l l y  no groundwater p o t e n t i a l .  T h i s  c a t e g o r y  o f  r o c k s  i s  there- 

f o r e  n o t  c o n s i d e r e d  i n  t h i s  report. 

J o i n t e d  Rocks. 

The Cambrian and Ordov ic ian  r o c k s ,  hav ing  been s t r o n g l y  f o l d e d ,  f a u l t e d  and 

g e n e r a l l y  deformed, a r e  h i g h l y  j o i n t e d ,  and hence can be e x p e c t e d  t o  h o l e  useful 

q u a n t i t i e s  o f  groundwater.  Bores  a t  s u i t a b l e  s i t e s  would be e x p e c t e d  t o  generally 

produce a few hundred g a l l o n s  p e r  hour but  t h e  w a t e r  q u a l i t y  i s  known t o  be 

v a r i a b l e .  In  t h e  v e r y  few b o r e s  known, s a l i n i t y  v a r i e d  from 266 p a r t s  per 

hundred thousand ( p . p . h . t . )  t o  3 , 0 0 0  p . p . h . t .  i . e .  from s u i t a b l e  f o r  s t o c k  only 

t o  u n s u i t a b l e  f o r  any purpose. 

There are  no b o r e s  on r e c o r d  which have been sunk i n  t h e  g r a n i t e  and from 

which u s e f u l  i n f o r m a t i o n  i s  a v a i l a b l e .  P r o s p e c t s  i n  t h i s  u n i t  a r e  l i k e l y  t o  be 

q u i t e  v a r i a b l e ,  depending on t h e  l o c a l  t o p o g r a p h i c  s i t u a t i o n ,  and t h e  degree  of 

j o i n t i n g  and w e a t h e r i n g  p r e s e n t  a t  e a c h  s i t e .  There a r e  i n d i c a t i o n s  t h a t  small 

s h a l l o w  s u p p l i e s  o f  low s a l i n i t y  water  a r e  sometimes available. 

No b o r e s  a r e  known from t h e  a r e a s  u n d e r l a i n  by Devonian r o c k s .  However, 

t h e i r  n a t u r e  i s  such t h a t  s m a l l  t o  moderate s u p p l i e s  o f  groundwater s u i t a b l e  for 

s t o c k  and probably  a l s o  f o r  domes t i c  u s e  a r e  e x p e c t e d  t o  be w i d e l y  available. 

The Permian r o c k s  are  g e n e r a l l y  q u i t e  h i g h l y  i n d u r a t e d ,  have comparatively 

few w a t e r  b e a r i n g  j o i n t  sys tems  and t h e r e f o r e  t h e y  cannot  be e x p e c t e d  t o  produce 

l a r g e  volumes o f  groundwater.  T h e i r  marine o r i g i n  i n  some c a s e s  s t i l l  influences 

t h e  s a l i n i t y  o f  w a t e r  p a s s i n g  through them, due t o  t h e  p r e s e n c e  o f  connate  salt. 
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D a t a  i s  a v a i l a b l e  f o r  t h i r t e e n  b o r e s  i n  t h e  Pe rmian  s t r a t a ;  t h e  salinity 

o f  w a t e r  f rom t w e l v e  o f  t h e s e  b o r e s  v a r i e s  f rom q u i t e  good t o  s u i t a b l e  f o r  stock 

a n d  t h e  w a t e r  f rom t h e  r e m a i n i n g  b o r e  was v e r y  s a l t y  a n d  u n s u i t a b l e  f o r  any 

purpose. 

Y i e l d s  were  i n  a l l  c a s e s  o n l y  a few h u n d r e d  g a l l o n s  p e r  h o u r .  Extrapolating 

f r o m  t h i s  meagre  i n f o r m a t i o n ,  a n d  t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  t y p e  o f  rocks 

r e p r e s e n t e d ,  i t  i s  t h r o u g h t  p r o b a b l e  t h a t  s t o c k  s u p p l i e s  wou ld  b e  f a i r l y  widely 

a v a i l a b l e  from P e r m i a n  s t r a t a ,  a n d  i n  some c a s e s  t h e  s a l i n i t y  would  be  low 

enough  f o r  t h e  w a t e r  t o  b e  s u i t a b l e  f o r  d o m e s t i c  use. 

The g r o u n d w a t e r  p o t e n t i a l  o f  t h e  Mesozo ic  i n t r u s i v e  i g n e o u s  r o c k s  is 

e x p e c t e d  t o  be e x t r e m e l y  low. 

U n c o n s o l i d a t e d  Deposits. 

P r o s p e c t s  i n  t h e  T e r t i a r y  d e p o s i t s  a r e  g e n e r a l l y  p o o r  b e c a u s e  t h e  s a n d  and 

g r a v e l  b o d i e s  a r e  s i l t y  a n d  c l a y e y ,  p r o b a b l y  have  low p e r m e a b i l i t i e s  a n d  i n  many 

c a s e s  t h e y  a r e  q u i t e  e l e v a t e d .  The c o a s t a l  s a n d  d e p o s i t s  o f  t h i s  a g e  a r e  prob— 

a b l y  u s e f u l  s o u r c e s  o f  s m a l l  t o  m o d e r a t e  s u p p l i e s  o f  low s a l i n i t y  water. 

T e r t i a r y — R e c e n t  u n c o n s o l i d a t e d  d e p o s i t s  commonly o f f e r  t h e  b e s t  prospects 

f o r  t h e  deve lopmen t  o f  g r o u n d w a t e r  r e s o u r c e s ,  b u t  i n  t h i s  p a r t i c u l a r  a r e a  the 

p r o s p e c t s  a r e  p o o r .  F i r s t l y ,  t h e  a r e a l  e x t e n t  o f  t h e  d e p o s i t s  i s  v e r y  small, 

a n d  s e c o n d l y  a l a r g e  p r o p o r t i o n  o f  t h e  d e s p o s i t s  w h i c h  do o c c u r  a r e  s u b j e c t  to 

i n t r u s i o n  o f  s a l i n e  s e a  w a t e r .  B e d l o a d  m a t e r i a l  i n  some o f  t h e  s t r e a m s ,  upstream 

beyond t h e  t i d a l  i n f l u e n c e ,  i s  p r a c t i c a l l y  t h e  o n l y  u s e f u l  s o u r c e  o f  groundwater. 

A town s u p p l y  f o r  Batemans  Bay was d e v e l o p e d  f : o m  t h i s  s o u r c e  by s i n k i n g  a spear 

p o i n t  i n  t h e  b e d  o f  t h e  Buckenbowra R i v e r  ahen i t  c e a s e d  t o  f l o w  i n  November— 

December,  1968. 

The c o a s t a l  s a n d s  a s s o c i a t e d  w i t h  o l d  b e a c h e s  a n d  w i t h  dune f i e l d s  are 

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

r e l a t i v e l y  l i m i t e d  e x t e n t  a n d  h e i g h t  t h e y  c a n n o t  b e  r e g a r d e d  a s  m a j o r  sources. 

T h e r e  a r e  r e c o r d s  a v a i l a b l e  f o r  o n l y  a v e r y  few w e l l s  i n  t h e s e  d e p o s i t s ,  but 

t h e y  i n d i c a t e  t h a t  y i e l d s  o f  a r o u n d  300-500  g a l l o n s  p e r  h o u r  o f  good quality 

w a t e r  a r e  a v a i l a b l e .  The m o s t  l i k e l y  u s e  f o r  w a t e r  f rom t h i s  s o u r c e  i s  for 

s m a l l  h o l i d a y  homes,  a n d  some c a r e  s h o u l d  b e  e x e r c i s e d  i n  i t s  u s e  s i n c e  septic 

t a n k s  a r e  o f t e n  l o c a t e d  i n  t h e s e  areas. 
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I n  summary, s t o c k  s u p p l i e s  a r e  p r o b a b l y  o b t a i n a b l e  f rom o n e  s o u r c e  or 

a n o t h e r  o v e r  m o s t  o f  t h e  a r e a ,  and  i n  a l a r g e  p a r t  o f  t h e  c a t c h m e n t  small 

d o m e s t i c  s u p p l i e s  a r e  a l s o  a v a i l a b l e .  S u p p l i e s  l a r g e  enough f o r  i r r i g a t i o n  or 

town s u p p l y  p u r p o s e s  a r e  r a r e  and  t h e r e  i s  v e r y  l i t t l e  p o t e n t i a l  f o r  their 

d e v e l o p m e n t .  The o v e r a l l  l e v e l  o f  d e v e l o p m e n t  o f  g r o u n d w a t e r  r e s o u r c e s  i n  the 

a r e a  a t  p r e s e n t  i s  v e r y  low, w i t h  o n l y  a b o u t  t w e n t y  r e c o r d e d  bores. 

5 .  STREAM GAUGING STATIONS. 

S t r e a m f l o w  r e s u l t s  f rom p r e c i p i t a t i o n  o f  a t m o s p h e r i c  m o i s t u r e  w h i c h  is 

c a r r i e d  o v e r  t h e  l a n d  m a s s e s  by t h e  c i r c u l a t i n g  w e a t h e r  s y s t e m s  o f  t h e  Earth. 

A f t e r  s u b t r a c t i n g  l o s s e s  d u e  t o  e v a p o r a t i o n ,  t r a n s p i r a t i o n  a n d  d e e p  s e e p a g e  from 

t h e  t o t a l  p r e c i p i t a t i o n ,  t h e  r e m a i n d e r  w h i c h  o c c u r s  a s  s t r e a m f l o w  i s  normally 

t e r m e d  runoff. 

R a i n f a l l  r e c o r d s  h a v e  b e e n  o b t a i n e d  f o r  m o s t  a r e a s  o f  New S o u t h  Wales  over 

c o m p a r a t i v e l y  l o n g  p e r i o d s  o f  t i m e .  I f  s a t i s f a c t o r y  e s t i m a t e s  c o u l d  b e  made of 

e v a p o r a t i o n ,  t r a n s p i r a t i o n  and  deep  s e e p a g e  l o s s e s  t h e n  i t  s h o u l d  b e  p o s s i b l e  to 

d e r i v e  a c c u r a t e  e s t i m a t e s  o f  t h e  r e m a i n i n g  p a r t  o f  t h e  p r e c i p i t a t i o n ,  o r  runoff,. 

A l t h o u g h  a c o n s i d e r a b l e  volume o f  r e s e a r c h  h a s  b e e n  u n d e r t a k e n  i n  e s t i m a t i o n  of 

t h e s e  l o s s e s  no s u f f i c i e n t l y  a c c u r a t e  method  h a s  y e t  b e e n  d e r i v e d  f o r  t h e  estim- 

a t i o n  o f  r u n o f f  u s i n g  o n l y  r a i n f a l l  data. 

However,  v a r i o u s  a p p r o x i m a t e  m e t h o d s  a r e  o f t e n  employed t o  e x t e n d  streamflow 

r e c o r d s  u s i n g  c o n c u r r e n t  s t r e a m f l o w  and  r a i n f a l l  i n f o r m a t i o n .  As t h e  application 

o f  t h e s e  m e t h o d s  d e p e n d s  upon t h e  a v a i l a b i t i t y  o f  s t r e a m f l o w  d a t a  o v e r ,  a reason- 

a b l e  p e r i o d ,  i t  i s  a p p a r e n t  t h a t  t h e  m o s t  e s s e n t i a l  b a s i c  e l e m e n t  i n  water 

r e s o u r c e s  i n v e s t i g a t i o n s  i s  a c t u a l  s t r e a m f l o w  m e a s u r e m e n t .  I t  i s  a l s o  desirable 

t h a t  t h e s e  m e a s u r e m e n t s  e x t e n d  o v e r  a s  l o n g  a p e r i o d  a s  possible. 

S t r e a m f l o w  m e a s u r e m e n t  i n v o l v e s  two b a s i c  s t e p s ,  t h e  f i r s t  b e i n g  the 

m e a s u r e m e n t  o f  r i v e r  l e v e l  o r  g a u g e  h e i g h t  i n  r e l a t i o n  t o  a f i x e d  datum and  the 

s e c o n d  b e i n g  t h e  c o r r e l a t i o n  o f  t h e  m e a s u r e d  h e i g h t  w i t h  s t r e a m  discharge. 

R i v e r  l e v e l s  a r e  o b t a i n e d  by t h e  p e r i o d i c  o b s e r v a t i o n  o f  t h e  l e v e l  o f  the 

w a t e r  s u r f a c e  o n  a g r a d u a t e d  s c a l e  o r  s t a f f  g a u g e  w h i c h  i s  g e n e r a l l y  erected 

e i t h e r  o n  t h e  s t r e a m  bank  o r  o n  b r i d g e  p i e r s .  As t h e s e  m e a s u r e m e n t s  only 

i n d i c a t e  i n s t a n t a n e o u s  w a t e r  l e v e l s  a t  a c e r t a i n  t i m e ,  i t  i s  d e s i r a b l e  t o  record 

t h e  c o n t i n u o u s  v a r i a t i o n  o f  r i v e r  h e i g h t  by means  o f  e i t h e r  a f l o a t  o r  a 

p r e s s u r e  a c t u a t e d  a u t o m a t i c  s t r e a m  h e i g h t  recorder. 



S t r e a m  d i s c h a r g e  d i s c h a r g e  m e a s u r e m e n t s  a r e  o b t a i n e d  b y  u s e  o f  a c u r r e n t  m e t e r ,  to 

m e a s u r e  f l o w  v e l o c i t i e s ,  i n  c o n j u n c t i o n  w i t h  s u r v e y  m e t h o d s  t o  d e t e r m i n e  the 

e f f e c t i v e  a r e a  o f  f l o w .  C a l c u l a t i o n s  a r e  m a d e  c o m b i n i n g  t h e  f l o w  V e l o c i t i e s ,  in 

f e e t  p e r  s e c o n d ,  w i t h  c r o s s  s e c t i o n a l  a r e a s ,  i n  s q u a r e  f e e t ,  t o  g i v e  t h e  discharge 

o f  t h e  s t r e a m  i n  c u b i c  f e e t  p e r  s e c o n d  o r  cusecs. 

T h e  c o r r e l a t i o n  b e t w e e n  g a u g e  h e i g h t  a n d  d i s c h a r g e  i s  o b t a i n e d  b y  plotting 

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

h e i g h t s .  T h i s  i s  k n o w n  a s  t h e  s t a g e — d i s c h a r g e  r e l a t i o n s h i p  o r  r a t i n g  c u r v e  and 

t e n d s  t o  r e m a i n  c o n s t a n t  f o r  s t a b l e  c h a n n e l  c o n d i t i o n s  a t  t h e  g a u g i n g  station. 

T h i s  r e l a t i o n s h i p  e n a b l e s  e s t i m a t e s  o f  d i s c h a r g e  t o  b e  o b t a i n e d  f o r  p e r i o d s  when 

o n l y  g a u g e  h e i g h t s  a t  t h e  g a u g i n g  s t a t i o n  a r e  available. 

I n  c a t c h m e n t  y i e l d  s t u d i e s ,  t h e  v o l u m e  o f  r u n o f f  o v e r  t h e  t o t a l  catchment 

i s  r e q u i r e d  a n d  i s  u s u a l l y  e x p r e s s e d  i n  u n i t s  o f  a c r e  f e e t  p e r  a n n u m .  T h i s  unit 

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

d a y  b e i n g  a p p r o x i m a t e l y  e q u a l  t o  t w o  a c r e  f e e t .  T h i s  y e a r l y  r u n o f f  f i g u r e  is 

f r e q u e n t l y  e x p r e s s e d  i n  i n c h e s  d e p t h  o v e r  t h e  t o t a l  c a t c h m e n t  area. 

S t r e a m f l o w  r e c o r d s  c o m m e n c e d  i n  t h e  C l y d e  R i v e r  V a l l e y  i n  1 9 5 4  w i t h  the 

e s t a b l i s h m e n t  o f  a s t a f f  g a u g e  s t a t i o n  o n  C u r r o w a n  C r e e k  a t  S h a l l o w  Crossing. 

T h i s  i n s t a l l a t i o n  w a s  f o l l o w e d  i n  1 9 6 0  b y  a s t a f f  g a u g e  o n  t h e  C l y d e  R i v e r  at 

B r o o m a n .  Two f u r t h e r  s t a t i o n s  w e r e  r e c e n t l y  i n s t a l l e d  o n  C u r r a m b e n e  C r e e k  and 

P a r m a  Creek. 

B e c a u s e  o f  t h e  s p a r s e  p o p u l a t i o n  i n  t h e  a r e a ,  d i f f i c u l t i e s  h a v e  been 

e x p e r i e n c e d  i n  o b t a i n i n g  p e r m a n e n t  g a u g e  r e a d e r s ,  p a r t i c u l a r l y  a t  t h e  Shallow 

C r o s s i n g  g a u g i n g  s t a t i o n .  C o n s e q u e n t l y ,  i n  1 9 6 1 ,  a f t e r  some  7 y e a r s  o f  inter— 

m i t t e n t  a n d  i n c o m p l e t e  r e c o r d s  h a d  b e e n  o b t a i n e d  a t  C u r r o w a n  C r e e k  a t  Shallow 

C r o s s i n g ,  t h e  s t a t i o n  w a s  d i s c o n t i n u e d .  To p r e v e n t  a s i m i l a r  o c c u r r e n c e  of 

i n t e r m i t t e n t  r e c o r d s  a t  t h e  C l y d e  R i v e r  a t  B r o o m a n  g a u g i n g  s t a t i o n ,  t h e  Commission 

r e c e n t l y  i n s t a l l e d  a l o n g  t e r m  a u t o m a t i c  r e c o r d e r  a t  t h e  g a u g i n g  s t a t i o n  which 

e n a b l e s  c o n t i n u o u s  s t r e a m  h e i g h t  r e c o r d s  o f  a h i g h  q u a l i t y  t o  b e  obtained. 

T h e  e x i s t i n g  g a u g i n g  s t a t i o n  o n  t h e  C l y d e  R i v e r  a t  B r o o m a n  i s  so 

l o c a t e d  a s  t o  r e c o r d  t h e  r u n o f f  f r o m  a b o u t  27 p e r c e n t  o f  t h e  t o t a l  c a t c h m e n t  area. 

H o w e v e r ,  i f  t h e  5 6 0  s q u a r e  m i l e s  c a t c h m e n t  o f  t h e  i n d e p e n d e n t  c o a s t a l  streams 

i s  e x c l u d e d ,  t h e  B r o o m a n  g a u g i n g  s t a t i o n  c a n  t h e n  b e  c o n s i d e r e d  t o  d r a i n  nearly 

5 0  p e r c e n t  o f  t h e  m a i n  C l y d e  R i v e r  c a t c h m e n t .  T h i s  l o c a t i o n  a t  B r o o m a n  i s  the 

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

c a n  b e  i n s t a l l e d  o n  t h e  C l y d e  River. 



I t  i s  p r e f e r a b l e  t o  d e l e t e  t h e  c a t c h m e n t  a r e a  o f  t h e  c o a s t a l  s t r i p  in 

t h e  d e t e r m i n a t i o n  o f  t h e  e f f e c t i v e  p e r c e n t a g e  o f  t h e  t o t a l  c a t c h m e n t  served 

b y  t h e  B r o o m a n  g a u g i n g  s t a t i o n ,  a s  t h e s e  c o a s t a l  s t r e a m s  h a v e  limited 

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

a c t u a l  t r i b u t a r i e s  o f  t h e  C l y d e  River. 

T h e  e x i s t i n g  d e n s i t y  o f  g a u g i n g  s t a t i o n s  i n  t h e  v a l l e y  o f  2 . 4  s t a t i o n s  per 

t h o u s a n d  s q u a r e  m i l e s  o f  c a t c h m e n t  i s  a p p r o x i m a t e l y  e q u a l  t o  t h e  average 

d e n s i t y  f o r  New S o u t h  Wales. 

T h e  l o c a t i o n s  o f  t h e  e x i s t i n g  a n d  d i s c o n t i n u e d  g a u g i n g  s t a t i o n s  in 

t h e  C l y d e  R i v e r  V a l l e y  a r e  s h o w n  a t  F i g u r e  17 a n d  t h e  r e l e v a n t  details 

c o n c e r n i n g  e a c h  s t a t i o n  a r e  g i v e n  i n  T a b l e  5. 

TABLE 5 

Stream Station 
Catthment 
Area 
(Square 
Miles) 

T y p e  o f  Gauge 
P e r i o d  of 
Operation 

C u r r a m b e n e  Creek F a l l s  Creek 31 S e r v o  Manometer 
Pressure 1969  t o  date 
Recorder 

P a r m a  Creek F a l l s  Creek 25 Pressure 
Recorder 

1969  t o  date 

C l y d e  River Brooman 340 S e r v o  Manometer 
Pressure 1 9 6 0  t o  date 
Recorder 

C u r r o w a n  Creek Shallow 80 S t a f f  Gauge 1 9 5 4  t o  1961 
Crossing* 

* Discontinued. 

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

C l y d e  R i v e r  V a l l e y  t o  f o u r  s t a t i o n s  s o  a s  t o  p r o v i d e  a d e q u a t e  b a s i c  d a t a  for 

t h e  m a j o r i t y  o f  w a t e r  r e s o u r c e s  i n v e s t i g a t i o n s  w h i c h  a r e  l i k e l y  t o  b e  required 

f o r  t h e  valley. 

6 .  CATCHMENT YIELDS 

T h e  s y s t e m a t i c  r e c o r d i n g  o f  s t r e a m f l o w  w i t h i n  a v a l l e y  p r o v i d e s  t h e  basic 

d a t a  r e q u i r e d  f o r  t h e  d e t e r m i n a t i o n  o f  t h e  w a t e r  y i e l d  f r o m  v a r i o u s  s e c t i o n s  of 

t h e  v a l l e y  Y i e l d  o f  a c a t c h m e n t  i s  n o r m a l l y  c o n s i d e r e d  i n  t e r m s  o f  total 

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

b e i n g  p r e c i p i t a t i o n ,  t o p o g r a p h y ,  g e o l o g y ,  v e g e t a t i o n  a n d  area. 

A t  t h e  g a u g i n g  s t a t i o n  l o c a t e d  o n  t h e  C l y d e  R i v e r  a t  Brooman the 

a v e r a g e  f l o w  o v e r  a 7 y e a r  p e r i o d  h a s  b e e n  6 2 6 , 0 0 0  a c r e  f e e t  o r  858 cusecs 

( 3 2 1 , 0 0 0  g a l l o n s  p e r  minute). 

F o r  t h e  g a u g i n g  s t a t i o n  on Currowan C r e e k  a t  S h a l l o w  C r o s s i n g ,  which 

was d i s c o n t i n u e d  i n  1961,  o n l y  f o u r  y e a r s  o f  c o m p l e t e  r e c o r d s  a r e  available. 

The a v e r a g e  a n n u a l  f l o w  o v e r  t h i s  p e r i o d  was f o u n d  t o  be  a b o u t  116,400 

a c r e  f e e t  o r  159 c e s e c s  ( 5 9 , 6 0 0  g a l l o n s  p e r  minute). 

F o r  c o m p a r a t i v e  p u r p o s e s  t h e  y i e l d s  a t  t h e  two a b o v e m e n t i o n e d  gauging 

s t a t i o n s ,  b a s e d  o n  a v a i l a b l e  computed r e c o r d s ,  a r e  g i v e n  i n  T a b l e  6. 

D e t a i l s  o f  m o n t h l y  maximum, minimum a n d  mean f l o w s  f o r  t h e  gauging 

s t a t i o n s  l o c a t e d  o n  t h e  C lyde  R i v e r  a t  Brooman a n d  Currowan C r e e k  at: 

S h a l l o w  C r o s s i n g  a r e  shown i n  A p p e n d i c e s  12 a n d  13. 

TABLE 6 

Y e a r s  Of Yield 
S t r e a m  

, 
Station Complete 

Records 
A c r e  Feet 
P e r  Annum 

Cusecs G a l l o n s  Per 
Minute 

C l y d e  River Brooman 7 626,000 858 321,000 

Currowan i S h n d o w  Crossing 4 116,400 159 59,600 
Creek 
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7 .  AVERAGE ANNUAL RUNOFF 

I n  order  t o  d e r i v e  an e s t i m a t e  o f  t h e  l ong  term average  annual  r u n o f f  of 

t h e  Clyde V a l l e y ,  s t r e a m f l o w  r e c o r d s  f o r  t h e  Clyde R i v e r  a t  Brooman, which are 

o n l y  a v a i l a b l e  s i n c e  1960 ,  were c o r r e l a t e d  w i t h  s t reamf low r e c o r d s  i n  the 

a d j a c e n t  Shoalhaven R i v e r  V a l l e y  which commenced i n  1909. 

The r e s u l t s  o f  t h e s e  c o r r e l a t i o n s  i n d i c a t e  t h a t  t h e  average  annual  surface 

w a t e r  r e s o u r c e s  o f  t h e  Clyde V a l l e y  a r e  o f  t h e  o r d e r  o f  7 5 0 , 0 0 0  a c r e  f e e t  per 

annum which i s  e q u i v a l e n t  t o  an average  r a t e  o f  f l o w  o f  about  1 , 0 3 0  cusecs. 

On a square m i l e  o f  catchment  b a s i s ,  t h e s e  r e s o u r c e s  a r e  about  one and a half 

t i m e s  t h e  average  f o r  t h e  c o a s t a l  b a s i n s  o f  New South Wales and a l m o s t  six 

t i m e s  t h e  average  f o r  Australia. 

I f  the -ca tchment  o f  t h e  c o a s t a l  a r e a s  i s  n o t  i n c l u d e d ,  t h e  a c t u a l  area 

d r a i n e d  by t h e  Clyde R i v e r  i s  about  700 square m i l e s .  On t h i s  b a s i s ,  t h e  long 

term r u n o f f  f o r  t h e  Clyde River  p r o p e r ,  h a s  been e s t i m a t e d  a t  5 5 0 , 0 0 0  a c r e  feet 

p e r  annum which i s  e q u i v a l e n t  t o  about  750 c u s e c s .  I t  a l s o  r e p r e s e n t s  about  33 

p e r c e n t  o f  t h e  average  annual  r a i n f a l l  o v e r  t h e  Clyde R i v e r  catchment. 

The r u n o f f  s t a t i s t i c s  o f  t h e  Clyde V a l l e y  a r e  l i s t e d  i n  Table  7 and are 

compared w i t h  t h e  e s t i m a t e d  r u n o f f  s t a t i s t i c s  f o r  t h e  a d j o i n i n g  Shoalhaven, 

Moruya, Tuross  and Bega c o a s t a l  basins.. 

TABLE 7 

Catchment 
Area in 
Square 
Miles 

E s t i m a t e d  Long Term Average 
Annual Runoff 

Acre Feet 
p e r  Annum 

Acre  F e e t  per 
Annum per 
Square Mile 

Percentage 
Runoff 

Clyde R i v e r  Valley 1,260 750,000 600 25% 
i n c l u d i n g  Coastal 
Streams iv, 2 0 kw.z 93200 

Clyde R i v e r  Valley 700 550,000 790 33% 

Shoalhaven River 2,820 1,460,000 520 28% 
Valley 

Moruya R i v e r  Valley 600 340,000 570 32% 

Tuross  R i v e r  Valley 840 420,000 500 28% 

Bega R i v e r  V a l l e y  . 740 400,000 540 27% 
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A s  i n d i c a t e d  i n  T a b l e  7 ,  t h e  p e r c e n t a g e  r u n o f f  f o r  t h e  C l y d e  R i v e r  Valley 

i s  g r e a t e r  t h a n  t h e  c o r r e s p o n d i n g  r u n o f f  f r o m  a d j a c e n t  c o a s t a l  valleys. 

H o w e v e r ,  t h e  l o w  y i e l d s  p r o d u c e d  f r o m  t h e  s a n d y ,  p e r v i o u s  c a t c h m e n t s  of 

t h e  c o a s t a l  s t r e a m s ,  t h a t  d r a i n  d i r e c t l y  i n t o  t h e  S o u t h  P a c i f i c  O c e a n ,  t e n d  to 

r e d u c e  t h e  o v e r a l l  c a t c h m e n t  r u n o f f  t o  t h e  r e l a t i v e l y  l o w  v a l u e  o f  2 5  percent. 

A p r e v i o u s  e s t i m a t e  o f  t h e  l o n g  t e r m  a n n u a l  r u n o f f  f o r  t h e  C l y d e  River 

V a l l e y  w a s  g i v e n  i n  t h e  1 9 6 3  p u b l i c a t i o n  " R e v i e w  o f  A u s t r a l i a ' s  Water 

R e s o u r c e s "  a s  5 2 0 , 0 0 0  a c r e  f e e t .  T h i s  e s t i m a t e  w a s  b a s e d  o n  a p e r i o d  covering 

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

o f  s e v e n  y e a r s  a n d  i s  t h e r e f o r e  c o n s i d e r e d  t o  b e  m o r e  r e l i a b l e  t h a n  the 

e a r l i e r  assessment. 

8 .  VARIABILITY OF STREAMFLOWS 

I t  i s  i m p o r t a n t  t o  s t r e s s  t h a t  w h i l s t  a v e r a g e  a n n u a l  d i s c h a r g e s  are 

c o m m o n l y  u s e d  f o r  t h e  c o m p a r i s o n  o f  l o n g  t e r m  y i e l d s  f r o m  a c a t c h m e n t ,  they 

d o  n o t  i n d i c a t e  t h e  v a r i a b i l i t y  o f  f l o w s  f r o m  y e a r  t o  year. 

T h i s  v a r i a b i l i t y  i s  o f  u t m o s t  i m p o r t a n c e  i n  t h e  p l a n n i n g  o f  water 

r e s o u r c e s  p r o j e c t s ;  t h e  g r e a t e r  t h e  v a r i a b i l i f : y ,  t h e  m o r e  d i f f i c u l t  i t  i s  to 

e c o n o m i c a l l y  u t i l i s e  t h e  a v a i l a b l e  s u r f a c e  w a t e r  r e s o u r c e s  o f  a valley. 

An i n d i c a t i o n  o f  t h e  v a r i a b i l i t y  o f  s t r e a m f l o w s  i n  t h e  C l y d e  V a l l e y  is 

g i v e n  i n  T a b l e  8 .  T h i s  t a b l e  s h o w s  t h e  maximum,  min imum a n d  m e a n  discharges 

r e c o r d e d  a t  c u r r e n t  a n d  d i s c o n t i n u e d  g a u g i n g  s t a t i o n s  o v e r  t h e  p e r i o d  of 

a v a i l a b l e  records. 

TABLE 8 

Stream- Station 
P e r i o d  of 
Computed 
Records 

R e c o r d e d  Discharges 

Maximum Minimum Mean 

Clyde 
River 

Currowan 
Creek 

Brooman 

Shallow 
Crossing 

J u l y ,  1 9 6 0  to 
date. 

J u l y ,  1 9 5 4  to 
J u n e ,  1961 

1 4 2 , 0 0 0  cusecs 
(53,200,000 

g.p.m.) 

3 1 , 6 0 0  cusecs 
(11,800,000 

g.p.m.) 

0 

0 

8 5 8  cusecs 
(321,000 

g.p.m.) 

159  cusecs 
(59,600 

g.p.m.) 
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The s t r e a m f l o w  r e c o r d s  i n d i c a t e  a w i d e  v a r i a b i l i t y  i n  t h e  a n n u a l  water 

r e s o u r c e s  i n  t h e  C l y d e  V a l l e y .  T h i s  i s  i l l u s t r a t e d  when c o n s i d e r i n g  the 

a n n u a l  f l o w s  f o r  t h e  y e a r s  1961 and  1965 a t  t h e  C l y d e  R i v e r  a t  Brooman; the 

1961 f l o w s  b e i n g  a t  l e a s t  t e n  t i m e s  g r e a t e r  t h a n  t h e  low f l o w s  o f  1965. 

D u r i n g  t h e  f l o o d  mon ths  o f  March and  November 1961,  t h e  monthly 

d i s c h a r g e s  a t  t h e  C l y d e  R i v e r  a t  Brooman w e r e  a b o u t  4 1 7 , 0 0 0  a n d  4 2 3 , 0 0 0  acre 

f e e t  r e s p e c t i v e l y  w h i c h  a p p r o x i m a t e  t o  a b o u t  70 p e r c e n t  o f  t h e  average 

r e c o r d e d  a n n u a l  f l o w  f o r  t h e  s t a t i o n  o f  6 2 6 , 0 0 0  a c r e  f e e t .  The p e a k  discharge 

a t  t h i s  s t a t i o n  d u r i n g  t h e  November 1961 f l o o d  was 1 4 2 , 0 0 0  c u s e c s  w h i c h  was 

o v e r  160 t i m e s  g r e a t e r  t h a n  t h e  a v e r a g e  d a i l y  f l o w  f o r  t h e  station. 

As o p p o s e d  t o  t h e s e  f l o o d  f l o w s  a t  Brooman, a p e r i o d  o f  8 consecutive 

d a y s  r e c o r d e d  z e r o  f l o w  i n  November—December 1968,  c l e a r l y  i n d i c a t i n g  the 

w i d e  v a r i a b i l i t y  o f  d a i l y  s t r e a m f l o w s  i n  t h e  valley. 

M o n t h l y  d i s c h a r g e  h y d r o g r a p h s  o f  s t r e a m f l o w s  f o r  t h e  C l y d e  R i v e r  at 

Brooman a n d  Currowan C r e e k  a t  S h a l l o w  C r o s s i n g  a r e  shown a t  F i g u r e s  18 and  19 

r e s p e c t i v e l y  and  f u r t h e r  i l l u s t r a t e  t h e  d e g r e e  o f  v a r i a b i l i t y  o f  streamflows 

i n  t h e  C l y d e  Valley. 

The v a r i a t i o n s  i n  a v e r a g e  m o n t h l y  r a i n f a l l s  a t  Bra idwood ,  J e r v i s  Bay, 

N e l l i g e n ,  A r a l u e n ,  Ba temans  Bay, M i l t o n ,  Moruya Heads and  Nowra a r e  shown at 

F i g u r e s  20 t o  2 5 .  F i g u r e  22 i n d i c a t e s  t h e  a v e r a g e  m o n t h l y  r a i n f a l l s  for 

A r a l u e n  a n d  Batemans  Bay,  w h i c h  c a n  b e  c o n s i d e r e d  t o  r e p r e s e n t  t h e  rainfall 

p a t t e r n  f o r  c o a s t a l  a n d  i n l a n d  r e g i o n s  r e s p e c t i v e l y  o f  t h e  V a l l e y .  Reference 

t o  F i g u r e  22 shows t h a t  t h e  h i g h e s t  a v e r a g e  m o n t h l y  r a i n f a l l  o c c u r s  i n  the 

au tumn p e r i o d  o f  March t o  May w i t h  t h e  l o w e s t  o c c u r r i n g  i n  August. 

9 .  PERSISTENCE OF STREAMFLOWS 

R e c o r d s  f o r  t h e  e x i s t i n g  s t r e a m  g a u g i n g  s t a t i o n  o n  t h e  C l y d e  R i v e r  at 

Brooman i n d i c a t e  t h a t  m o s t  o f  t h e  C l y d e  V a l l e y ,  e x c l u d i n g  t h e  c o a s t a l  plain 

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

i n  t h e  s t r e a m  c h a n n e l s  f o r  e x t e n d e d  p e r i o d s  o f  t i m e  a f t e r  t h e  c e s s a t i o n  of 

rainfall. 

An i n d i c a t i o n  o f  t h e  p e r s i s t e n c e  o f  d r y  w e a t h e r  f l o w s  i n  t h e  v a l l e y  may 

b e  g a i n e d  f rom t h e  f l o w  d u r a t i o n  c u r v e s  a t  F i g u r e s  26 a n d  27 f o r  t h e  gauging 

s t a t i o n s  o n  t h e  C l y d e  R i v e r  a t  Brooman and  Currowan Creek  a t  S h a l l o w  Crossing. 

T h e s e  g r a p h s  i n d i c a t e  t h e  p e r c e n t a g e  o f  t i m e  f o r  t h e  p e r i o d  o f  records, 

d u r i n g  w h i c h  t h e  f l o w  i n d i c a t e d  was e q u a l l e d  o r  exceeded. 
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The f l o w  d u r a t i o n  c u r v e  o f  t h e  C lyde  R i v e r  a t  Brooman i s  g i v e n  at 

F i g u r e  26 and  t h e  f r e q u e n c i e s  o f  f l o w  a t  t h i s  s t a t i o n  a r e  g i v e n  i n  the 

f o l l o w i n g  T a b l e  9:- 

TABLE 9 

P e r c e n t a g e  of 
Time Flow 

E q u a l l e d  or 
Exceeded 

C o r r e s p o n d i n g  Flows 

Cusecs G a l l o n s  Per 
Minute 

10% 1,600 600,000 

30% 298 111,500 

50% 145 54,200 

70% 79 29,600 

90% 12 4,500 

95% 7 2,600 

100% 0 0 

Flow d u r a t i o n  c h a r a c t e r i s t i c s  f o r  Currowan C r e e k  a t  S h a l l o w  Crossing 

a r e  a l s o  appended  a t  F i g u r e  27 a n d  t h e  f l ow  f r e q u e n c y  d a t a  c o r r e s p o n d i n g  to 

t h e  c u r v e  a r e  g i v e n  i n  t h e  f o l l o w i n g  T a b l e  10. 

TABLE 10 

P e r c e n t a g e  of 
Time Flow 

E q u a l l e d  or 
Exceeded 

C o r r e s p o n d i n g  Flows 

Cusecs G a l l o n s  Per 
Minute 

10% 185 69,300 

30% 28 11,000 

50% 11 4,100 

70% 7 2,600 

90% 2 740 

95% 1 370 

100% 0 0 

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

v a r i o u s  s e c t i o n s  o f  t h e  v a l l e y ,  t h e  f l o w  d u r a t i o n  c u r v e s  f o r  t h e  two 

s t a t i o n s  have  b e e n  r e p l o t t e d  i n  t h e  form o f  f l o w  p e r  s q u a r e  m i l e  of 

c a t c h m e n t  a r e a  and  a r e  shown a t  F i g u r e  2 8 .  The c u r v e s  a t  F i g u r e  28 

i n d i c a t e  t h a t  t h e  b e s t  low f l o w  p e r s i s t e n c e  i s  o b t a i n e d  a t  t h e  Brooman 

g a u g i n g  s t a t i o n  w h i c h  d r a i n s  t h e  h i g h e r  r a i n f a l l  r e g i o n s  t o  t h e  n o r t h  of 

t h e  v a l l e y .  The p e r s i s t e n c e  o f  low f l o w s  f rom t h i s  r e g i o n  i s  a t t r i b u t e d  to 



s u s t a i n e d  g r o u n d w a t e r  g r o u n d w a t e r  f l o w  f r o m  t h e  r u g g e d  u p l a n d s  i n  t h e  n o r t h  o f  the 

,valley. 

1 0 .  OCCURRENCE OF FLOODING 

M a j o r  o r  c r i t i c a l  f l o o d s  a r e  o f  i n f r e q u e n t  o c c u r r e n c e  i n  t h e  C l y d e  River 

V a l l e y .  U p s t r e a m  o f  t h e  t o w n  o f  B a t e m a n s  B a y  o n  t h e  C l y d e  R i v e r ,  t h e r e  are 

n o  m a j o r  c e n t r e s  o f  p o p u l a t i o n  a n d  f l o o d i n g  d o e s  n o t  c r e a t e  a n y  g r e a t  degree 

o f  h a r d s h i p  e x c e p t  f o r  t h e  i n u n d a t i o n  o f  l o w — i y i n g  a r e a s  a d j a c e n t  t o  the 

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

t h e  v a l l e y  c a n  r e s u l t  f o l l o w i n g  t h e  i n u n d a t i o n  o f  r o a d s  i n  t h e  f o r e s t  areas. 

F l o o d  h e i g h t s  a n d  d i s c h a r g e s  f o r  t h e  t w o  h i g h e s t  r e c o r d e d  f l o o d s  o n  the 

C l y d e  R i v e r  a t  B r o o m a n  a r e  l i s t e d  i n  t h e  f o l l o w i n g  T a b l e  11. 

TABLE 11 
/ 

Stream Station Month Maximum Flood 
Height 

E s t i m a t e d  Maximum 
F l o w  (Cusecs) 

C l y d e  River Brooman N o v e m b e r ,  1961 

A p r i l ,  1963 

432-3" 

402-0" 

142,000 

124,000 

E a r l i e r  f l o o d s  i n  t h e  C l y d e  R i v e r  o c c u r r e d  i n  1 8 6 0 ,  1 9 1 4 ,  1 9 2 5 ,  1934 

a n d  1 9 4 5 .  D u r i n g  t h e  1 8 6 0  f l o o d , C u r r o w a n  w a s  i n u n d a t e d  a n d  h o u s e s  a n d  shops 

d e s t r o y e d  a t  N e l l i g e n .  A l l  l o c a l  b r i d g e s  w e r e  w a s h e d  o u t  a n d  r o a d s  became 

impassable. 

T h e  1 9 3 4  f l o o d  w a s  r e p o r t e d  t o  h a v e  b e e n  m u c h  m o r e  s e v e r e  t h a n  t h e  1925 

f l o o d ,  w h i c h  w a s  t h e  h i g h e s t  f l o o d  o n  r e c o r d  i n  m a n y  s o u t h  c o a s t  v a l l e y s  in 
4 

t h e  State, 

F l o o d i n g  i n  c o a s t a l  r e g i o n s ,  f r o m  U l l a d u l l a  t o  J e r v i s  B a y ,  i s  usually 

c o n f i n e d  t o  l o c a l i s e d  a r e a s  a n d  n o r m a l l y  d o e s  n o t  r e s u l t  i n  m a j o r  f l o o d  damage. 

H o w e v e r ,  d u r i n g  p e r i o d s  o f  i n t e n s e  r a i n f a l l ,  p a r t i c u l a r l y  w h e n  active 

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

a n d  c o m m u n i c a t i o n s  c a n  occur. 
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1 1 .  DROUGHT PERIODS 

Because  o f  t h e  v a r i e t y  o f  needs  f o r  w a t e r ,  i t  i s  n o t  p r a c t i c a l  to 

s p e c i f i c a l l y  d e f i n e  a drought .  I n  g e n e r a l  t erms ,  a drought c o u l d  be 

c o n s i d e r e d  a s  a s u s t a i n e d  p e r i o d  o f  t ime w i t h o u t  s i g n i f i c a n t  r a i n f a l l .  A 

r e l a t i v e l y  s h o r t  p e r i o d  w i t h o u t  p r e c i p i t a t i o n  may be a s e r i o u s  m a t t e r  for 

a g r i c u l t u r a l  o p e r a t i o n s ,  p a r t i c u l a r l y  i f  t h e  w e a t h e r  i s  h o t  and t h e  humidity 

low.  C o n v e r s e l y ,  an i r r i g a t i o n  p r o j e c t  w i t h  adequate  s t o r a g e  may o p e r a t e  for 

many months w i t h o u t  r a i n  and be u n a f f e c t e d  by s h o r t  dry p e r i o d s .  I n  New 

South Wales ,  an a r e a  c a n  be c o n s i d e r e d  t o  be under drought c o n d i t i o n s  when 

t h e  s o i l  m o i s t u r e  i s  i n s u f f i c i e n t  f o r  t h e  requirements  o f  t h e  m a j o r i t y  of 

c r o p s  dur ing  t h e  growing s e a s o n  o r  when w a t e r  s h o r t a g e s  f o r  domestic, 

i n d u s t r i a l  o r  m u n i c i p a l  purposes  a r e  e x p e r i e n c e d .  A prime i n d i c a t o r  of 

t h e s e  c o n d i t i o n s  i s  a d i m i n i s h e d  o r  e x h a u s t e d  r a t e  o f  streamflow. 

Graphs showing recorded  annual  r a i n f a l l s  a t  Nowra and N e l l i g e n  are 

g i v e n  a t  F i g u r e s  29 and 3 0 .  These r a i n f a l l  s t a t i o n s  may be considered 

r e p r e s e n t a t i v e  o f  t h e  c o a s t a l  and i n l a n d  r a i n f a l l s  o f  t h e  valley 

r e s p e c t i v e l y  and i n d i c a t e  t h a t  t h e  l o w e s t  c a l e n d a r  y e a r  r a i n f a l l s  were 

2 0 . 6 2  i n c h e s  a t  Nowra i n  1944 and 2 1 . 3 4  i n c h e s  a t  N e l l i g e n  i n  1905. 

As i n d i c a t e d  on F i g u r e s  29 and 3 0 ,  ex t ended  p e r i o d s  o f  low annual 

r a i n f a l l s  a r e  n o t  uncommon i n  t h e  Clyde V a l l e y .  The p e r i o d s  1901 t o  1909 

and 1935 t o  1942 appear t o  be t h e  l o n g e s t  droughts  e x p e r i e n c e d  i n  the 

v a l l e y .  Other s h o r t e r  p e r i o d s  o f  be low average  r a i n f a l l s  have occurred  at 

f r e q u e n t  i n t e r v a l s  but  t h e  e f f e c t  has  been r e l i e v e d  by above average 

r a i n f a l l s  i n  t h e  p r e c e d i n g  o r  f o l l o w i n g  years. 

S i n c e  t h e  r e c o r d i n g  o f  stream h e i g h t s  commenced on t h e  Clyde R i v e r  at 

Brooman i n  1960, t h e  l o w e s t  f l o w  o v e r  any t w e l v e  monthly p e r i o d  occurred 

from December 1967 t o  November 1968 i n c l u s i v e .  The t o t a l  r u n o f f  i n  this 

p e r i o d  was 1 4 , 3 0 0  a c r e  f e e t  ( o n l y  about  21/2 p e r c e n t  o f  t h e  estimated 

a v e r a g e  annual  r u n o f f )  and t h e  average  d i s c h a r g e  o v e r  t h e  same p e r i o d  was 

about  20 c u s e c s  ( 7 , 5 0 0  g a l l o n s  p e r  minute). 

A v a i l a b l e  s t r e a m f  low r e c o r d s  f o r  Currowan Creek a t  Shal low Crossing 

a r e  i n s u f f i c i e n t  t o  e n a b l e  t h e  d e t e r m i n a t i o n  o f  minimum t w e l v e  monthly  flows 

w i t h  any significance. 
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As p r e v i o u s l y  i n d i c a t e d ,  s treams i n  t h e  Clyde V a l l e y  d i s p l a y  good 

p e r s i s t e n c y  o f  f l o w s .  A n a l y s i s  o f  ex tended  p e r i o d s  o f  z e r o  o r  low f l o w  will 

g i v e  a g u i d e  t o  s tream p e r s i s t e n c y ,  and,  a s  w e l l ,  g i v e  an i n d i c a t i o n  o f  the 

s e v e r i t y  o f  a drought i n  an  area. 

Over t h e  p e r i o d  o f  a v a i l a b l e  r e c o r d s  on t h e  Clyde R i v e r  a t  Brooman, 

t h e r e  have been f o u r  o c c a s i o n s  on which t h e  s tream h a s  c e a s e d  t o  flow. 

The most  s i g n i f i c a n t  p e r i o d  o f  z e r o  f l o w  occurred  between November and 

December 1968 and c o n s i s t e d  o f  8 s u c c e s s i v e  days. 

The s h o r t  p e r i o d  o f  r e c o r d s ,  a v a i l a b l e  s i n c e  1960,  f o r  Brooman, would 

probably  n o t  c o v e r  t h e  most  c r i t i c a l  drought p e r i o d  and lower  f l o w s  could 

have o c c u r r e d  i n  e a r l i e r  y e a r s .  As i n d i c a t e d  p r e v i o u s l y  r a i n f a l l  records 

r e v e a l  t h a t  droughts  o f  some magnitude have occurred  p r i o r  t o  the 

commencement o f  s t r e a m f  low records. 

The minimum t h i r t y  day and s i x t y  day volumes o f  f l o w  t h a t  have been 

r e c o r d e d  a t  t h e  Clyde R i v e r  a t  Brooman gauging  s t a t i o n  a r e  shown i n  the 

f o l l o w i n g  Table 12. 

TABLE 12 

Stream Station 
Minimum Recorded Flow 

( a c r e  feet) 
T h i r t y  Days S i x t y  Days 

Clyde River Brooman 117 a c r e  feet 
( 1 0 t h  October to 
8 t h  November 1968 

256 a c r e  feet 
( 1 0 t h  September to 
8 t h  November 1968) 

12 .  THE 1964-1966 and 1968 DROUGHTS 

During t h e  p e r i o d  from mid-1964  t o  1968,  t h e  Clyde R i v e r  V a l l e y ,  in 

common w i t h  many o t h e r  v a l l e y s  i n  t h e  S t a t e ,  e x p e r i e n c e d  ex tended  periods 

o f  be low average  r a i n f a l l s .  The minimum t w e l v e  monthly r a i n f a l l  recorded 

w i t h i n  t h i s  p e r i o d  a t  Nowra commenced i n  November i 1967 and t o t a l l e d  about 

1 7 -  i n c h e s .  T h i s  i s  o n l y  14 p e r c e n t  more than t h e  minimum t w e l v e  monthly value 

r e c o r d e d  f o r  t h e  Nowra r a i n f a l l  s t a t i o n  o f  1 5 . 3 6  i n c h e s  from A p r i l  1939 to 

March 1940. 

At  Batemans Bay, t h e  l o w e s t  r ecorded  t w e l v e  monthly r a i n f a l l  dur ing  the 

dry p e r i o d s  from 1964 t o  1968 occurred  from September 1964 t o  August  1965 and 

t o t a l l e d  2 3 . 9 0  i n c h e s .  T h i s  may be compared w i t h  t h e  l o w e s t  t w e l v e  monthly 
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r a i n f a l l  s i n c e  commencement o f  r e c o r d s  o f  1 8 . 0 6  i n c h e s  f rom O c t o b e r  1904 

t o  S e p t e m b e r  1905.  However, i t  s h o u l d  b e  r e a l i s e d  t h a t  a l o w e r  minimum 

t w e l v e  m o n t h l y  r a i n f a l l  may h a v e  o c c u r r e d  f rom l a t e  1967 i n t o  1968 b u t  no 

r e c o r d s  a r e  a v a i l a b l e  f o r  Batemans Bay f o r  1967. 

The r e c o r d e d  m o n t h l y  r a i n f a l l s  a t  Nowra a n d  Batemans Bay, o v e r  the 

p e r i o d  f rom J u n e  1964 t o  November 1968 a r e  shown i n  T a b l e  13. 
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TABLE 13 

Month Nowra Batemans  Bay 

J u n e  1964 No Records 718 
J u l y  1964 46 43 
A u g u s t  1964 216 399 
S e p t e m b e r  1964 146 77 
O c t o b e r  1964 300 153 
November 1964 148 437 
December 1964 256 318 
J a n u a r y  1965 154 65 
F e b r u a r y  1965 65 168 
March 1965 6 203 
A p r i l  1965 336 236 
May 1965 216 278 
J u n e  1965 279 231 
J u l y  1965 292 184 
A u g u s t  1965 45 40 
S e p t e m b e r  1965 93 159 
O c t o b e r  1965 765 841 
November 1965 70 100 
December 1965 386 272 
T o t a l  1965 2,707 2,548 
J a n u a r y  1966 84 192 
F e b r u a r y  1966 313 339 
March 1966 298 173 
A p r i l  1966 39 36 
May 1966 29 37 
J u n e  1966 626 817 
J u l y  1966 106 118 
August  1966 133 140 
S e p t e m b e r  1966 215 291 
O c t o b e r  1966 451 284 
November 1966 857 1,200 
December 1966 312 536 
T o t a l  1966 3,463 4,161 
J a n u a r y  1967 588 
F e b r u a r y  1967 161 
March 1967 257 
A p r i l  1967 91 
May 1967 90 No 
J u n e  1967 497 
J u l y  1967 180 
A u g u s t  1967 306 
S e p t e m b e r  1967 594 Records 
O c t o b e r  1967 255 
November 1967 128 
December 1967 64 
T o t a l  1967 3,211 
J a n u a r y  1968 447 306 
F e b r u a r y  1968 16 115 
March 1968 253 115 
A p r i l  1968 103 41 
May 1968 445 540 
J u n e  1968 22 47 
J u l y  1968 116 71 
A u g u s t  1968 66 84 
S e p t e m b e r  1968 61 0 
O c t o b e r  1968 23 130 
November 1968 281 219 
Minimum Twelve 17,44 23.90 
Mon th ly  Rainfall (November 1967 to ( S e p t e m b e r  1964 to 
D u r i n g  1964-1968 O c t o b e r  1968) A u g u s t  1965) 
Minimum Twelve 15.36 18.06 
Month ly  Rainfall ( A p r i l  1939 to ( O c t o b e r  1904 to 
o n  Record March 1940) Sep tember  1905) 
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D u r i n g  t h e  t w e n t y - s e v e n  month  p e r i o d  f rom J u l y  1964 t o  S e p t e m b e r  1966, 

o n l y  o n  f o u r  m o n t h l y  o c c a s i o n s  was  t h e  r e s p e c t i v e  m o n t h l y  r a i n f a l l  average 

e x c e e d e d  a t  Nowra.  Two o f  t h e s e  a b o v e - a v e r a g e  r a i n f a l l  m o n t h s  o c c u r r e d  in 

O c t o b e r  a n d  December 1965 a n d  o n l y  g a v e  m i n o r  a n d  t e m p o r a r y  r e l i e f  t o  drought 

c o n d i t i o n s  a s  r a i n f a l l s  w e r e  o n l y  M a r g i n a l l y  above-average. 

The 1964-66  d r o u g h t  c o n d i t i o n s  w e r e  r e l i e v e d  i n  O c t o b e r  a n d  November 

1966 when a b o v e - a v e r a g e  r a i n f a l l s ,  o f  u p  t o  12 i n c h e s  i n  November,  were 

- r e c o r d e d  i n  some p a r t s  o f  t h e  valley. 

Improved  c o n d i t i o n s  c o n t i n u e d ,  w i t h  good r a i n f a l l s  i n  J a n u a r y  1967 

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

F e b r u a r y  t o  May 1967 a b o v e - a v e r a g e  r a i n f a l l s  i n  J u n e , .  Augus t  a n d  September 

m a i n t a i n e d  s t r e a m f  lows  a t  r e a s o n a b l e  l e v e l s  i n  t h e  v a l l e y  a l m o s t  t o  t h e  end 

o f  1967. 

However ,  d u r i n g  t h e  f o u r t e e n  month  p e r i o d  f r o m  O c t o b e r  1967 to 

November 1968 o n l y  two m o n t h s  r e g i s t e r e d  a b o v e - a v e r a g e . f a l l s  a n d  resulted 

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

l a t t e r  p a r t  o f  1968 .  R a i n f a l l  a n d  s t r e a m f  low f i g u r e s  i n d i c a t e  t h e  1968 

d r o u g h t ,  a l t h o u g h  o f  much l e s s e r  d u r a t i o n ,  t o  b e  more  s e v e r e  t h a n  that 

o c c u r r i n g  i n  t h e  1964-1966 period. 

P r i o r  t o - J u n e  1964 when s u b s t a n t i a l  r i s e s  i n  s t r e a m f  lows  occurred, 

m o d e r a t e  f l o w s  h a d  b e e n  e x p e r i e n c e d  f o r  t h e  f i r s t  f i v e  m o n t h s  o f  1964. 

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

y e a r ,  u n t i l  O c t o b e r  1965,  when good r a i n f a l l s  p r o d u c e d  r i s e s  i n  t h e  various 

s t f e a m s  i n  t h e  valley. 

F l a w s  d i d  n o t  p e r s i s t  a t  h i g h  l e v e l s  a n d  d u r i n g  e a i l y  1966,  all 

s t r e a m s  i n  t h e  v a l l e y  e x p e r i e n c e d  a d i m i n i s h i n g  r a t e  o f  f l o w .  Minor  rises 

o c c u r r e d  i n  J u n e  1966 b u t  o n l y  t e m p o r a r i l y  r e l i e v e d  d r o u g h t  conditions. 

S t r e a m f  lows  f u r t h e r  d i m i n i s h e d  i n  1966 u n t i l  a m a j o r  f l o o d  i n  November 1966 

( w i t h  a maximum f l o w  o f  t h e  o r d e r  o f  5 2 , 0 0 0  c u s e c s  a t  t h e  Brooman gauging 

s t a t i o n ) ,  improved  s t r e a m f  lows  a n d  c a t c h m e n t  c o n d i t i o n s  t h r o u g h o u t  the 

e n t i r e  valley. 
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F lows  a g a i n  d i m i n i s h e d  d u r i n g  1967 b u t  were  m a i n t a i n e d  a t  reasonable 

l e v e l s  up t o  O c t o b e r  1967 by a b o v e - a v e r a g e  r a i n f a l l s  i n  t h e  m o n t h s  of 

J a n u a r y ,  J u n e ,  A u g u s t  a n d  September. 

From November 1967 t o  November 1968 t h e  v a l l e y  e x p e r i e n c e d  a p e r i o d  of 

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

t e m p o r a r i l y  r e l i e v e d  by a m i n o r  f r e s h  i n  May. E x t r e m e l y  low f l o w s  were 

r e c o r d e d  f rom J u n e  t o  November, 19689 w i t h  some o f  t h e  s t r e a m s  i n  t h e  valley 

c e a s i n g  t o  f l o w  f o r  t h e  t i r s c  t i m e  s i n c e  t h e  commencement o f  systematic 

records. 

R a i n  d u r i n g  e a r l y  December 1968 r e s u l t e d  i n  m o d e r a t e  r u n o f f  and 

r e l i e v e d  t h e  c r i t i c a l  d r o u g h t  c o n d i t i o n s  t h a t  e x i s t e d  s i n c e  J u n e  1968. 

As p r e v i o u s l y  i n d i c a t e d ,  t w e l v e  m o n t h l y  s t r e a m f l o w s  i n  t h e  Clyde  River 

V a l l e y  d u r i n g  t h e  d r y  p e r i o d s  t h r o u g h  1964 t o  1968 w e r e  t h e  lowest 

e x p e r i e n c e d  s i n c e  t h e  commencement o f  s t r e a m f  low r e c o r d s  i n  t h e  valley. 

A t  t h e  g a u g i n g  s t a t i o n  o n  t h e  C lyde  R i v e r  a t  Brooman t h e  t o t a l  flow 

o v e r  t h e  t w e l v e  m o n t h l y  p e r i o d  f rom December 1967 t o  November 1968 was about 

149300 a c r e  f e e t  w h i c h  was o n l y  a b o u t  2 p e r c e n t  o f  t h e  a v e r a g e  a n n u a l  flow 

r e c o r d e d  o v e r  t h e  p e r i o d  o f  records. 

The p r e v i o u s  l o w e s t  t w e l v e  m o n t h l y  f l o w  a t  Brooman o c c u r r e d  d u r i n g  the 

1964-1966 d r o u g h t  a n d  was some 3 6 , 4 0 0  a c r e  f e e t  o r  more t h a n  2.1i t i m e s  the 

December 1967 - November 1968 flow. 

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

t h e  d r y  s p e l l s  o f  1 9 6 4 - 6 8 ,  E x t r e m e l y  low d i s c h a r g e s  were  r e c o r d e d  for 

s h o r t e r  durations. 

D u r i n g  November - December 1968,  t h e  f l o w  a t  t h e  Brooman gauging 

s t a t i o n  was r e d u c e d  t o  z e r o  f o r  a c o n t i n u o u s  p e r i o d  o f  8 d a y s  w i t h  seven 

o t h e r  d a i l y  o c c a s i o n s  o f  z e r o  f l o w  o c c u r r i n g  d u r i n g  1968.  Over t h e  period 

o f  a v a i l a b l e  r e c o r d s  a t  t h e  Brooman g a u g i n g  s t a t i o n ,  t h e s e  o c c u r r e n c e s  of 

z e r o  f l o w  d u r i n g  1968 a r e  t h e  o n l y  p e r i o d s  d u r i n g  w h i c h  t h e  C lyde  River 

c e a s e d  t o  flow. 

The minimum t h i r t y  d a y s  a n d  s i x t y  d a y s  d i s c h a r g e s  d u r i n g  t h e  period 

1964 t o  1968 were  a l s o  t h e  minimum o n  r e c o r d  a n d  a r e  i n d i c a t e d  i n  T a b l e  14. 
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TABLE 14 

Stream Station 

Minimum T o t a l  Flow D u r i n g  the 
P e r i o d  1964 - 1968 

T h i r t y  Days S i x t y  Days 

C l y d e  River Brooman 
117 a c r e  feet 

( 1 0 t h  O c t o b e r  to 
8 t h  November 1968) 

256 a c r e  feet 
( 1 0 t h  S e p t e m b e r  to 
8 t h  November 1968) 

D u r i n g  e a r l y  December 1968 r u n o f f - p r o d u c i n g  r a i n f a l l  o c c u r r e d  and 

i n c r e a s e d  t h e  f l o w  i n  t h e  C l y d e  R i v e r  a t  Brooman f r o m  z e r o  t o  a b o u t  120 

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

C l y d e  River. 

Above a v e r a g e  r a i n f a l l s  i n  A p r i l ,  J u n e  and  November 1969 r e s u l t e d  in 

m i n o r  f l o o d i n g  a t  Brooman and e n a b l e d  s t r e a m f l o w s  t o  c o n t i n u e  a t  reasonable 

p r o p o r t i o n s  t h r o u g h o u t  t h e  year. 

1 3 .  WATER REQUIREMENTS FOR CURRENT DEVELOPMENT 

Both  t o p o g r a p h y  and  s o i l  t y p e s  a r e  u n s u i t a b l e  f o r  i n t e n s i v e  f a r m i n g  in 

m o s t  p a r t s  o f  t h e  C l y d e  V a l l e y .  D a i r y i n g  i s  a m a i n  r u r a l  p u r s u i t  i n  the 

l o w e r  r e g i o n s  o f  t h e  v a l l e y  and i s  m o s t  p r o m i n e n t  i n  t h e  c o a s t a l  areas 

s u r r o u n d i n g  M i l t o n  and  U l l a d u l l a .  Wholemi lk  p r o d u c t i o n  i s  t h e  m a j o r  concern 

o f  t h e  d a i r y i n g  i n d u s t r y ,  and  a g r o w i n g  b e e f  c a t t l e  i n d u s t r y  h a s  become 

e s t a b l i s h e d  i n  r e c e n t  y e a r s .  R e l a t i v e l y  m i n o r  a r e a s  n e a r  t h e  c o a s t  a r e  sown 

f o r  f o d d e r  c r o p s ,  t o  s u p p l e m e n t  p a s t u r e  w i t h  f e e d i n g ;  t h e  m a i n  c r o p s  being 

m a i z e ,  l u c e r n e  and oats. 

The w e s t e r n  a r e a s  o f  t h e  v a l l e y  a r e  t o o  r u g g e d  f o r  g e n e r a l  agricultural 

o r  p a s t o r a l  u s e  and o n l y  i n  s m a l l  p o c k e t s  w h e r e  t h e  t e r r a i n  m o d e r a t e s  is 

g r a z i n g  c a r r i e d  out. 

The a r e a  a u t h o r i s e d  f o r  i r r i g a t i o n  by l i c e n s e  u n d e r  t h e  W a t e r  A c t  in 

t h e  C l y d e  V a l l e y  h a s  i n c r e a s e d  f r o m  n i l  i n  J u n e  1944 t o  492 a c r e s  i n  June 

1970,  t h e  c o r r e s p o n d i n g  number o f  l i c e n s e s  i n c r e a s i n g  f r o m  n i l  i n  1944 to 

e i g h t e e n  i n  1970.  The v a r i a t i o n s  i n  t h e  t o t a l  number o f  i r r i g a t i o n  licenses 

i s s u e d ,  and  c o r r e s p o n d i n g  a r e a s ,  o v e r  t h e  t w e n t y - s e v e n  y e a r  p e r i o d  f r o m  1944 

t o  1970 a r e  i n d i c a t e d  a t  F i g u r e  3 1 .  T h i s  f i g u r e  shows 'a g e n e r a l  i n c r e a s e  in 

t h e  number o f  l i c e n s e s  f r o m  1954 t o  1969,  w i t h  t h e  o n l y  d e c r e a s e  o c c u r r i n g  in 

t h e  p e r i o d  1959 t o  1962.  A s i g n i f i c a n t  i n c r e a s e  h a s  o c c u r r e d  f r o m  1969 t o  1970 

when t h e  l i c e n s e d  a r e a  a l m o s t  doubled. 

The a v e r a g e  a r e a  p e r  l i c e n s e  v a r i e d  somewhat s i n c e  1949 b e i n g  10 a c r e s  in 
J u n e  1949 and  a b o u t  27 a c r e s  i n  J u n e  1970. 
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A t  t h e  e n d  o f  J u n e  1 9 7 0  t h e r e  w a s  a t o t a l  o f  12  l i c e n s e s  i n  t h e  Clyde 

V a l l e y  f o r  t h e  d i v e r s i o n  o f  u p  t o  8 , 3 9 0  g a l l o n s  p e r  m i n u t e  f o r  industrial, 

t o w n  a n d  s t o c k  w a t e r  s u p p l y  purposes. 

No m a j o r  w a t e r  c o n s e r v a t i o n  o r  f l o o d  m i t i g a t i o n  s t o r a g e s  e x i s t  i n  the 

valley. 

T h e  S h o a l h a v e n  S h i r e  o p e r a t e s  a m i n o r  s t o r a g e  c o m p r i s i n g  a concrete 

a n d  e a r t h e n  dam a n d  a s s o c i a t e d  d i v e r s i o n  w o r k s  o n  a s m a l l  t r i b u t a r y ,  Porters 

C r e e k ,  i n  t h e  u p p e r  r e a c h e s  o f  t h e  C l y d e  R i v e r  c a t c h m e n t .  T h e  s t o r a g e  h a s  a 

maximum c a p a c i t y  o f  4 1 5 , 0 0 0 , 0 0 0  g a l l o n s  ( 1 , 5 2 0  a c r e  f e e t )  a n d  p r o v i d e s  by 

g r a v i t a t i o n ,  w a t e r  s u p p l i e s  f o r  t h e  c o a s t a l  t o w n s  o f  M i l t o n ,  U l l a d u l l a  and 

B u r r i l l  L a k e .  T h e  d i v e r s i o n  w o r k s  a r e  l i c e n s e d  t o  d i v e r t  u p  t o  7 , 5 0 0  gallons 

p e r  minute. 

T h e  E u r o b o d a l l a  S h i r e  p r o v i d e s  w a t e r  s u p p l i e s  t o  t h e  t o w n  o f  Batemans 

B a y  a n d  s u r r o u n d i n g  a r e a s ,  r e q u i r e m e n t s  b e i n g  o b t a i n e d  b y  p u m p i n g  a t  r a t e s  up 

t o  6 0 0  g a l l o n s  p e r  m i n u t e  f r o m  t h e  B u c k e n b o w r a  R i v e r  a t  a s i t e  approximately 

5 m i l e s  u p s t r e a m  f r o m  t h e  h e a d w a t e r s  o f  t h e  B a t e m a n s  B a y  e s t u a r y .  T h e  present 

p u m p i n g  a n d  r e t i c u l a t i o n  s c h e m e  i s  n o t  p r o p o s e d  t o  b e  e n l a r g e d  i n  t h e  future; 

a n y  i n c r e a s e s  i n  d e m a n d  a r e  p l a n n e d  t o  b e  m e t  b y  a u g m e n t a t i o n  t o  the 

B a t e m a n s  B a y  r e t i c u l a t i o n  s y s t e m  f r o m  t h e  a d j o i n i n g  M o r u y a  R i v e r  Valley. 

T h e  e s t i m a t e d  maximum r e q u i r e m e n t s  i n  t h e  C l y d e  R i v e r  V a l l e y  under 

p r e s e n t  c o n d i t i o n s  f o r  i r r i g a t i o n  u n d e r  l i c e n s e ,  w a t e r  s u p p l y ,  a n d  riparian 

u s a g e  ( n o t  i n c l u d i n g  t r a n s m i s s i o n  l o s s e s )  a r e  g i v e n  i n  T a b l e  1 5 ,  a n d  are 

s e p a r a t e d  i n t o  t h e  r e q u i r e m e n t s  f o r  t h e  C l y d e  R i v e r  a n d  t r i b u t a r i e s  a n d  for 

t h e  m i n o r  c o a s t a l  streams. 
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TABLE 15 

Requirement Cusecs 
G a l l o n s  per 

Minute 

C l y d e  R i v e r  a n d  Tributaries 

I r r i g a t i o n  u n d e r .  license 
( 2 6 0  a c r e s  a t  2 f e e t  p e r  8 
m o n t h  season) 

1.1 410 

T o w n ,  C o m m e r c i a l  a n d  Stock 21.6 8,060 
W a t e r  Supply 

R i p a r i a n  Usage 1.8 670 

SUB—TOTAL 24.5 9,140 

M i n o r  C o a s t a l  Streams 

I r r i g a t i o n  u n d e r  license 
( 2 3 2  a c r e s  a t  2 f e e t  p e r  8 
m o n t h  season) 

1.0 370 

T o w n ,  C o m m e r c i a l  a n d  Stock 
W a t e r  Supply 0.9 330 

R i p a r i a n  Usage 1.1 410 

SUB—TOTAL 3.0 1,110 

TOTAL 27.5 10,250 

T h e  t o t a l  d e m a n d  i n  a c r e  f e e t  p e r  a n n u m  f o r  t h e  C l y d e  V a l l e y  i s  about 

2 0 , 0 0 0 ,  o f  w h i c h  a b o u t  1 , 0 0 0  a c r e  f e e t  i s  r e q u i r e d  f o r  i r r i g a t i o n  u n d e r  license. 

T h e  f o r e g o i n g  r e q u i r e m e n t s  g i v e n  i n  T a b l e  15 d o  n o t  i n c l u d e  a n y  allowance 

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

i n t o  t h e  b e d  a n d  b a n k s  o f  t h e  c h a n n e l s .  S u c h  l o s s e s  m a y  b e  o f  substantial 

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

w i t h i n  t h e  s t r e a m s  a n d  g r o u n d w a t e r  c o n d i t i o n s .  T h e r e f o r e  t h e s e  l o s s e s  vary 

w i d e l y  d e p e n d i n g  o n  a n t e c e d e n t  m e t e o r o l o g i c a l  conditions. 

1 4 .  POSSIBLE IRRIGATION DEVELOPMENT 

T h e  C l y d e  R i v e r  f l o w s  t h r o u g h  r u g g e d ,  h e a v i l y  t i m b e r e d  c o u n t r y  f o r  the 

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

T h e  t i d a l  i n f l u e n c e  e x t e n d s  u p s t r e a m  f o r  2 5  m i l e s  w i t h  t h e  r e s u l t  t h a t  o n  the 

m a i n  s t r e a m  f r e s h  w a t e r  s u p p l i e s  a r e  a v a i l a b l e  t o  l e s s  t h a n  5 0  p e r c e n t  o f  the 

a r e a  c o n s i d e r e d  s u i t a b l e  f o r  irrigation. 

M o s t  o f  t h e  t r i b u t a r y  s t r e a m s  l i k e w i s e  a r e  t i d a l  o v e r  considerable 

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

u l t i m a t e  i r r i g a t i o n  development. 
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C o n s i d e r a b l e  a r e a s  o f  i r r i g a b l e  l a n d  a l s o  o c c u r  on m i n o r  c o a s t a l  streams 

b e t w e e n  S u s s e x  I n l e t  a n d  Moruya Heads .  These  m i n o r  s t r e a m s  have  i n d e p e n d e n t  • 

o u t l e t s ,  some d i s c h a r g i n g  i n t o  c o a s t a l  l a k e s  w h i c h  a r e  f r e q u e n t l y  inter- 

c o n n e c t e d  w i t h  t h e  s e a .  I n  s u c h  i n s t a n c e s  t h e  s t r e a m s  a r e  t i d a l  i n  their 

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

s u i t a b l e  s t o r a g e  s i t e s  a r e  n o t  a v a i l a b l e .  Because  t h e  c a t c h m e n t  a r e a s  a r e  small 

t h e r e  i s  o n l y  a l i m i t e d  p o t e n t i a l  f o r  development. 

Due t o  t h e  g e n e r a l l y  s t e e p  a n d  r u g g e d  i n l a n d  t o p o g r a p h y  o f  t h e  valley, 

s u i t a b l e  s i t e s  f o r  t h e  c o n s t r u c t i o n  o f  f a r m  dams a r e  l i m i t e d  t o  t h e  undulating 

r e g i o n s  n e a r  t h e  c o a s t .  T h e r e  h a s  b e e n  n e g l i g i b l e  deve lopmen t  o f  f a rm dams in 

t h e  v a l l e y ,  however  where  s u i t a b l e  s o i l  t y p e s  a n d  s a t i s f a c t o r y  s i t e s  exist, 

t h e  t e m p o r a l  r a i n f a l l  p a t t e r n  i s  s u c h  a s  t o  make f a r m  w a t e r  storages 

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

s u p p l e m e n t a l  i r r i g a t i o n  w i l l  b e  p r o v i d e d  by t h e s e  works  i n  t h e  future. 

The a r e a s  o f  p o t e n t i a l  i r r i g a b l e  l a n d  i n  t h e  Clyde  V a l l e y  and  adjacent 

m i n o r  c o a s t a l  s t r e a m s  a s  a s s e s s e d  f rom i n s p e c t i o n s  a n d  a e r i a l  s u r v e y s  are 

summar i sed  i n  T a b l e  16. 

TABLE 16 

Stream 
A s s e s s e d  A r e a s  S u i t a b l e  f o r  Irrigation 

(Acres) 
Above T i d a l  Limit Below T i d a l  Limit 

C l y d e  R i v e r  Valley 

C l y d e  R i v e r  and Tributaries 1,370 900 

Buckenbowta  River 

Minor  C o a s t a l  Streams 

340 

39020 

170 

850 

Tomaga R i v e r ,  Reedy ,  S t o n e y ,  Croobyar, 

Y a c k u n g a r r a h ,  N a r r a w a l l e e ,  Conjola, 

Wandandian and  B a l l e r a n g  Creeks 

Totals 4,730 1,920 

I t  i s  e v i d e n t  f rom T a b l e  16 t h a t  a p p r o x i m a t e l y  30 p e r c e n t  o f  the 

i r r i g a b l e  l a n d  i n  t h e  v a l l e y  i s  s i t u a t e d  b e l o w  t i d a l  limits. 
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1 5 .  INVESTIGATION OF STORAGE PROPOSALS 

A l t h o u g h  d e t a i l e d  i n v e s t i g a t i o n s  o f  s t o r a g e s  h a v e  n o t  b e e n  undertaken 

i n  t h e  C l y d e  R i v e r  V a l l e y  e x a m i n a t i o n  o f  a e r i a l  p h o t o g r a p h s  i n d i c a t e s  a 

s u i t a b l e  d a m  s i t e  o n  t h e  C l y d e  R i v e r  d o w n s t r e a m  o f  P i g e o n  H o u s e  Creek. 

T h i s  s i t e  a p p e a r s  t o p o g r a p h i c a l l y  s u i t a b l e  a n d  o f  a d e q u a t e  storage 

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

storage. 

F i e l d  i n v e s t i g a t i o n s  c o m p r i s i n g  s u r v e y s ,  g e o l o g i c a l  investigations, 

' f o u n d a t i o n  d r i l l i n g  a n d  t e s t i n g  o f  c o n s t r u c t i o n  m a t e r i a l s  w i l l  be 

n e c e s s a r y  t o  d e t e r m i n e  w h e t h e r  a s t o r a g e  c a n  b e  e c o n o m i c a l l y  constructed 

a t  t h e  site. 

I n  a d d i t i o n  t o  t h e  p r o v i s i o n  o f  h e a d  s t o r a g e s  t o  r e g u l a t e  t h e  flows 

o f  m a j o r  c o a s t a l  r i v e r s ,  p r o p o s a l s  a r e  i n  h a n d  f o r  t h e  c o n s t r u c t i o n  of 

w e i r s  f o r  w a t e r  c o n s e r v a t i o n  a n d  t o  c r e a t e  p o o l s  f o r  s t o c k  w a t e r i n g  and 

f o r  i r r i g a t i o n  b y  p u m p i n g  o n  t h e  m a i n  r i v e r s  a n d  m i n o r  streams. 

T h e  s i t e s  o f  p o s s i b l e  d a m  a n d  w e i r s  i n  t h e  C l y d e  R i v e r  V a l l e y  and 

m i n o r  c o a s t a l  s t r e a m s  a r e  s h o w n  i n  F i g u r e  32. 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1891 NO RECORDS 405 110 306 90 

1892 557 72 763 119 124 45 63 278 1514 580 130 206 4451 

1893 381 114 471 758 60 745 347 64 58 533 395 124 4050 

1894 766 483 1313 325 62 353 0 94 321 312 6 248 4283 

1895 1070 301 56 71 90 0 15 128 287 39 22 145 2224 

1896 212 350 200 30 777 739 9 210 3 70 520 112 3232 

1897 439 55 17 153 112 478 175 391 193 277 46 359 2695 

1898 70 2905 22 37 191 735 79 702 71 248 0 37 5097 

1899 183 22 63 621 281 569 713 966 150 162 232 66 4028 

1900 200 219 326 427 1094 433 1022 85 160 8 571 172 4717 

1901 300 34 240 115 0 64 116 931 118 301 103 6 2328 

1902 274 7 190 42 14 45 324 175 145 433 78 618 2345 

1903 53 79 109 110 80 153 335 283 486 229 123 494 2534 

1904 273 286 85 578 116 10 482 8 44 88 23 97 2090 

1905 272 184 157 252 212 240 23 16 19 294 34 245 1948 

1906 64 14 804 42 175 36 26 674 161 192 234 97 2519 

1907 265 134 246 167 39 471 18 53 37 15 198 105 1748 

1 9 0 8  1 122 574 76 462 146 8 30 742 174 68 266 49 2717 

1909 126 504 46 14 64 859 258 106 42 145 21 296 2481 

0 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1910 1146 63 336 85 29 128 343 3 131 193 159 489 3105 

1911 1575 125 485 53 467 95 193 213 369 124 111 199 4009 

1912 92 425 633 117 137 239 903 81 66 51 210 85 3039 

1913 13 28 326 373 1356 1319 83 51 78 247 17 65 3956 

1914 47 55 1540 190 122 34 672 10 364 222 169 714 4139 

1915 366 58 142 215 80 160 100 54 607 21 20 342 2165 

1916 84 345 227 337 51 70 236 98 787 2056 368 272 4931 

1917 260 346 60 223 143 120 26 77 229 181 592 165 2422 

1918 713 385 77 108 20 9 652 86 87 58 119 29 2343 
0 

1919 32 976 208 161 433 11 62 • 77 144 151 443 798 3496 

1920 835 200 462 93 57 70 103 196 162 184 285 1416 4063 

1921 326 391 191 780 614 190 236 81 139 214 114 943 4219 

1922 645 299 150 90 47 238 2734 137 448 85 28 154 5055 

1923 217 20 259 71 32 389 222 167 443 355 153 364 2692 

1924 186 395 354 207 65 115 282 80 97 127 490 440 2838 

1925 405 254 182 37 4740 808 111 139 '35 11:-: 252 48 7126 

1926 169 32 496 118 330 337 51 121 80 82 6 237 2059 

1927 348 56 149 832 197 26 47 17 207 237 503 69 2688 

1928 257 1023 903 117 49 460 212 32 30 44 35 107 3269 

1929 21 1529 328 314 127 20 94 643 173 363 546 286 4510 

ArIHINON 

NRII'TV)IV 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
_ 

Year 

1930 50 97 169 138 632 742 110 52 12 339 24 319 1684 

1931 105 21 106 871 633 209 153 14 246 190 137 259 3044 

1932 5 188 459 142 218 29 164 536 469 67 199 111 2587 

1933 399 5 140 302 238 152 341 16 229 256 395 261 2734 

1934 925 1113 116 554 281 824 909 427 106 285 448 224 6212 

1935 334 467 120 441 31 169 66 22 250 534 116 313 2863 

1936 335 598 473 213 130 823 184 136 71 36 60 418 3477 

1937 504 236 485 73 53 429 51 328 167 331 276 233 3165 

1938 723 278 231 157 228 38 99 1173 135 615 251 29 3957 

1939 376 114 646 765 158 74 36 329 143 199 185 97 3122 

1940 217 32 4 646 89 25 43 30 422 28 221 439 2196 

1941 812 417 263 117 92 42 31 114 288 122 58 118 2474 

1942 47 480 760 67 206 193 58 48 53 1090 622 260 3884 

1943 426 130 65 223 1813 57 4 299 271 421 414 310 4433 

1944 76 82 164 184 1419 20 115 63 11 126 61 226 2547 

1945 440 288 161 2104 59 1159 96 85 56 271 226 253 5198 

1946 401 242 215 407 106 403 16 39 61 127 366 32 2415 

1947 37 1020 137 315 66 201 57 240 91 51 198 761 3174 

1948 720 416 112 94 939 611 20 3 102 253 113 332 3715 

AIHINOR 

NRIIIVIIV 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1949 303 268 870 48 648 1125 149 22 304 209 297 72 4315 

1950 493 636 1040 756 517 977 388 115 103 684 237 88 6034 

1951 956 753 12 15 107 1231 62 290 660 278 121 50 4535 

1952 176 316- 548 781 311 1140 420 879 78 491 483 372— 5995 

1953 235 299 58 51 1420 0 30 146 91 310 60 201 2901 

1954 224 763 11 33 9 106 76 35 120 284 259 84 2004 

1955 238 648 332 171 886 87 81 130 113 191 178 427 3482 

1956 311 1074 954 174 660 990 347 90 34 392 37 80 5143 

1957 36 410 128 22 0 354 898 417 55 33 114 309 2776 

1958 392 799 347 188 28 853 139 142 227 129 18 262 3524 

1959 349 469 563 316 51 1099 1137 52 128 1705 690 137 6696 

1960 141 53 376 82 225 80 1068 57 447 254 201 1135 4119 

1961 221 363 1331 136 40 430 693 51 u 318 411 1670 819 6948 

.1962 541 804 133 83 282 0 224 213 1143 213 133 623 4392 

1963 268 299 727 798 842 382 281 183 448 86 218 746 5278 

1964 46 146 276 732 189 352 129 421 114 312 110 183 3010 

1965 44 56 5 74 13 154 106 49 327 681 62 241 1812 

1966 134 331 190 11 82 379 151 140 304 309 1247 387 3665 

1967 327 119 209 65 108 344 88 732 658 208 72 58 2988 

1-• 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1895 NO RECORDS 40 73 

1896 244 448 343 12 439 1061 77 239 78 111 259 191 3502 

1897 414 186 52 354 348 681 73 441 257 199 42 329 3376 

1898 85 1134 86 78 379 603 67 560 103 260 25 68 3448 

1899 145 14 111 573 275 932 248 996 390 490 271 66 4511 

1900 330 165 269 478 1421 717 748 70 221 1.21 535 265 5240 

1901 279 72 273 146 35 106 147 1139 251 158 116 64 2786 

1902 264 46 173 70 138 91 600 262 127 291 104 913 3079 

1903 65 63 95 47 168 188 411 223 797 196 226 692 3171 

1904 243 90 256 705 172 33 1309 55 53 113 62 105 3196 )(2rt 

1905 216 266 139 360 178 213 61 60 33 336 30 267 2159 

1906 143 99 1175 53 175 13 30 578 3 1 0  . 
176 123 99 2974 

1907 431 181 304 253 76 720 26 46 32 45 179 107 2400 

1908 104 616 86 604 123 60 75 697 80 128 162 15 2750 

1909 243 733 45 17 28 579 378 76 92 183 71 431 3876 

1910 1582 47 344 82 24 175 361 37 152 298 270 552 3924 

1911 1376 179 422 30 489 98 326 283 262 53 228 185 3931 

1912 133 570 861 27 252 315 964 47 45 80 320 71 3685 

- 

S 4 

NVNalVa 
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DLLS 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1913 49 43 411 894 1767 1600 118 12 303 171 65 93 5526 

1914 75 52 1686 557 224 155 659 35 . 804 229 300 583 5359 

1915 413 128 76 428 175 304 - 211 56 459 92 99 355 2796 

• , 1916 385 350 611 395 105 86 353 145 871 1247 461 533 5542 

1917 305 254 670 590 475 194 40 70 324 160 570 217 3869 

1918 916 400 97 471 80 32 746 147 115 73 248 62 3387 

1919 79 1564 195 187 849 18 72 158 170 149 388 471 4300 

1920 1485 129 350 113 85 91 192 102 206 88 275 1606 4722 

. 1921 237 • 570 265 661 570 340 145 45 257 141 105 1106 4442 

1922 823 421 50 205 106 249 1263 119 489 352 49 188 4314 

1923 220 123 89 207 20 350 147 156 675 276 203 469 2935 

1924 245 269 349 420 159 201 535 96 128 129 564 615 3710 

1925 535 
. 

405 261 102 3749 585 102 76 23 110 280 68 6296 

1926 376 48 677 348 266 339 171 54 178 100 2 265 2824 

1927 235 53 174 1312 358 29 110 42_ 381 275 436 81 3486 

1928 171 782 1027 206 194 679 280 80 28 74 49 179 3749 

1929 84 1885 265 540 310 15 107 892 136 536 669 
. 

291 5730 

1930 185 59 300 202 875 852 103 43 71 550 98 457 3795 

0 

Tr 

N.) 



Year Jan. Feb. Mar. Apr. May June July Aug.q Sept. Oct. Nov. Dec. Year 

1931 

1933 

1934 

, 1935 

1936 

. 
1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

136 

14 

860 

2230 

322 

251 

331 

356 

442 

204 

409 

56 

271 

122 

387 

292 

55 

1057 

139 

411 

70 

950 

418 

365 

142 

436 

115 

61 

396 

.309 

58 

79 

454 

244 
- 

461 

426 

254 

759 

339 

209 

215 

. 
665 

893 
... 

202 

805 

19 

215 

863 

118 

74 

119 

95 

63 

117 

1372 

138 

607 

922 

445 

199 

116 

75 

443 

667 

431 

89 

151 

283 

2235 

338 

293 

115 

' 

626 

285 

.310 

556 

169 

153 

52 

237 

129 

1.28 

90 

235 

1620 

746 

. 195 

137 

45 

581 

228 

31 

302 

823 

350 

293 

783 

44 

75 

24 

64 

148 
, 

81 

42 

838 

619 

382 

523 

383 
• 1 9 3 2  

' 542 

406 

1168 

125 

180 

68 

178 
.,•, 

121 

47 

62 

, 42 

14 

102 

115 

0 

. 20 

7 

1 
1 

_ 

17 

559 

76 

437 

37 

107 

507 

666 

272 

12 

277 

0 

421 

187 

21 

104 

453 

15 

429 

346 

239 

165 

260 

125 

104 

76 

229 

415 

392 

89 

244 

21 ' 

57 

98 

79 

74 

* 

319 

345 

261 

256 

307 

79 

300 

684 

221 

69 

224 

628 

604 

80 

230 

134 

85 

261 

278 

510 

552 

258 

409 

109 

105 

148 

402 

116 

83 

1011 

536 

91 

97 

677 

380 

243 

227 

375 

305 

222 

348 

597 

129 

53 

. 
131 

438 

162 

127 

530 

207 

217 

49 

586 

220 

4408 

4315 

4327 

8196 

3405 

3123 

3530 

3155 

3385 

2200 

2805 

3597 

4648 

2034 

2965 

2787 

2902 

3639 

SOIISIIVIS 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1949 524 319 558 142 402 1218 233 86 195 202 489 176 4544 

1950 656 490 1333 983 728 787 751 185 296 478 181 180 7048 

1951 596 492 25 31 261 1321 146 346 945 395 124 55 4737 

1952 105 106 651 1477 266 1507 317 619 113 740 543 452 6896 

1953 207 109 78 108 1510 7 36 127 88 288 61 135 2754 

1954 301 948 40 34 8 97 112 14 63 289 178 238 2322 

1955 342 1059 247 112 954 172 117 71 132 227 203 285 3921 

1956 165 1132 1269 194 749 1003 467 120 150 595 222 142 6208 

1957 22 502 124 13 2 374 824 481 48 16 55 365 2826 

1958 701 391 401 131 32 897 137 127 120 130 31 239 3337 

1959 433 485 787 247 52 421 674 156 123 1494 618 243 5733 

1960 314 116 670 146 176 104 491 101 495 302 187 959 4061 

1961 341 362 1171 90 45 367 641 678 409 356 1392 1060 6912 

1962 551 472 309 122 213 0 122 252 706 195 158 528 3628 

1963 303 270 593 1022 1736 667 568 226 451 86 279 884 7085 

1964 60 168 203 1190 196 718 43 399 77 153 437 318 3962 

1965 65 168 203 236 278 231 184 40 159 841 100 272 2548 

1966 192 339 173 36 37 817 118 140 291 284 1200 536 4161 

1967 NO RECORDS 

S I 

NVW31Va 



Year Jan. Feb. ,Mar. Apr. May June July Aug. Sept. .,Oct. Nov. Dec. Year 

1887 RECORDS 480 
.4 

.NO 
. 

1888 170 80 170 0 55 s24 92 23 177 • 110 50 776 1727 

1889 247 1.06 17 195 558 146 63 172 200. 190 401 44 2339 

1890 122 741 769 57 303 349 214 82 190 235 242 143 3447 

1891 NO RECORDS 

1892 357 226 455 200 205 55 90 195, 1174 524 144 473 3798 

1893 395 138 115' 646 149 379 137 82 16.. 392 228 174 2851 

1894 N.R. 288 694 345 59 319 2 118 139 195 10 213 

1895 654 161 45 45 69 9 3 . 131 144 104 16 166 1547. 

1896 1.76 350 210 59 , 622 
: . 

684 
....r. 11 200 27 68 248. 38 2693 

1897 343 80 50 107 145 463 104 327 212 195 46 201 2273 

1898 65 1274 34 17 . 172 392 5,1 448 42 242 5 33 2785 

1899 102 .32 53 301 87 . 
. 

374 413 .-766. • 169 178 373 54 2902 

1900 183 '159 307 398 735 317 655 113- 12.4 20. 482 . 155 3648 

1901 232 27 138 101 8 63 63 695 102 299 165 40 1933 

1902 165 0 150. 24 31 69 223 154 
, 

123 ' 272 87 761 2059 

1903 92 . 102 173-• 105 80 133 403 114 356 317 53 343 2271 

1904 218 267 100 402 141 25 
. 
497 23 75 193 68 225 2234 

. . , 

•F• 

(.4 



Year 
, 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1905 225 170 87 276 163 206 68 22 37 266 69 147 1736 

1906 123 13 689 66 107 8 19 37tz 269 154 145 153 2144 

1907 357 142 113 143 32 298 39 28 73 69 293 61 1648 

1908 160 263 64 287 170 28 54 456 123 89 389 63 2146 

1909 173 564 39 53 39 366 291 145 67 225 51 266 2279 

1910 675 26 298 39 9 135 39'; 9 186 180 282 260 2495 

1911 803 110 617 10 337 120 227 143 222 130 153 118 2990 

1912 101 454 472 116 87 226 614 131 108 63 97 167 2636 

1913 112 62 401 282 884 645 83 87 92 221 17 215 3101 

1914 93 50 1145 178 35 67 321 10 241 149 409 535 3233 

1915 300 86 184 193 64 332 94 124 559 60 11 307 2314 

1916 132 452 266 374 82 163 251 190 482 1123 317 253 4085 

1917 222 373 100 134 82 230 96 155 238 246 518 120 2514 

1918 495 308 98 162 41 24 422 191 50 99 156 49 2095 

1919 3 582 104 170 392 43 52 126 186 94 261 641 2654 

1920 759 159 271 120 21 121 231 163 193 146 158 1093 3435 

1921 192 225 254 375 455 232 125 102 150 265 69 749 3193 

1922 453 275 82 83 75 195 1356 102 263 84 23 200 3191 

0 5* 

0 
0 

0 

L-4 
)-4 



Year Jan. Feb. Mar. Apr. May 
, 

June July Aug. Sept. Oct. Nov. Dec. Year 

1923 161 14 83 64 32 405 229 133 279 306 187 278 2171 

1924 199 245 184 206 55 93 272 67 149 152 405 390 2417 

1925 218 208 207 44 2614 513 126 144 72 123 328 33 4630 

1926 161 26 495 248 335 262 141 142 118 68 16 256 2268 

1927 429 35 123 541 274 43 23 54 211 288 448 196 2665 

1928 185 581 404 140 59 298 158 83 46 75 45 119 2193 

1929 28 749 218 246 133 16 82 324 208 125 335 193 2657 

1930 31 119 93 104 346 463 158 71 70 342 37 271 2105 

1931 44 23 200 510 730 332 226 69 262 182 345 285 3208 

1932 6 45 708 247 159 38 224 429 220 110 207 280 2673 

1933 264 6 97 240 187 113 296 39 190 163 376 350 2321 

1934 784 697 104 334 99 644 624 272 • 155 439 406 307 4865 

1935 310 350 107 415 26 86 81 45 204 440 70 348 2482 

1936 317 375 463 124 77 489 214 179 120 46 34 415 2853 

1937 399 53 416 60 67 239 67 379 194 349 212 345 2780 

1938 392 227 270 101 134 71 83 767 124 444 258 26 2897 

1939 219 58 609 489 150 103 93 303 76 349 163 134 2746 

1940 201 21 23 550 125 43 23 52 337 36 76 327 1814 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1941 690 384 274 104 122 112 19 112 378 106 84 82 2467 

1942 50 199 490 19 281 235 118 76 102 441 452 198 2661 

1943 220 43 50 255 1015 39 42 223 222 327 339 251 3026 

1944 81 72 303 197 430 10 91 29 17 125 59 166 1580 

1945 451 218 82 977 75 481 61 125 25 251 231 211 3188 

1946 357 230 253 340 81 345 22 39 65 108 368 116 2324 

1947 37 512 151 184 70 138 76 270 144 79 299 590 2550 

1948 563 512 95 142 557 346 24 19 111 163 125 336 2993 

1949 273 281 348 68 325 549 164 32 225 278 435 87 3057 

1950 360 384 938 555 528 479 401 94 100 496 299 174 4808 

1951 507 449 24 32 104 830 82 290 570 287 105 76 3356 

1952 89 118 531 549 168 767 268 313 184 484 517 555 4743 

1953 257 139 47 19 852 14 31 99 122 229 144 150 2103 

1954 214 523 17 47 31 60 72 39 116 190 309 101 1719 

1955 149 483 300 139 649 93 61 183 74 281 225 204 2851 

1956 327 818 621 221 549 652 300 106 123 262 37 53 4069 

1957 9 153 144 34 7 268 597 248 49 29 131 287 1886 

1958 288 286 169 127 67 432 174 165 144 239 44 290 2425 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1959 276 479 461 261 25 662 564 63 141 1110 738 244 5024 

1960 356 88 227 87 201 49 553 74 477 221 232 820 3385 

1961 279 358 573 97 34 250 497 388 286 385 634 556 4337 

1962 599 464 170 59 185 2 211 193 569 154 113 535 3254 

1963 377 321 449 545 362 223 252 166 342 129 148 291 3605 

1964 58 77 137 495 138 291 201 291 174 399 153 253 2667 

1965 7 53 1 44 31 154 86 68 279 603 62 276 1664 

1966 81 374 146 13 91 335 118 152 261 393 598 746 3308 

1967 321 44 159 26 106 158 NO RECORDS 

0 

rt 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1899 NO RECORDS 657 1341 282 84 348 215 

1900 314 181 761 1652 1685 756 1186 134 601 38 851 147 8306 

1901 319 152 552 1240 135 305 697 1371 309 348 153 0 5581 

1902 385 208 681 213 268 255 807 809 90 632 136 611 5095 

1903 94 439 260 135 1062 205 726 931 351 318 248 680 5449 

1904 348 490 579 1004 209 93 935 150 477 282 38 111 4716 

1905 151 173 228 484 753 461 94 185 115 457 121 496 3718 

1906 96 76 718 178 170 133 22 444 291 132 118 153 2531 

1907 509 164 240 279 304 927 139 105 92 55 325 117 3256 

1908 165 738 222 390 283 221 683 744 313 191 99 160 4209 

1909 290 798 83 55 214 475 348 215 365 159 52 540 3594 

1910 458 86 548 90 151 245 .477 155 152 281 316 510 3469 

1911 1266 165 777 145 372 83 511 690 171 108 324 318 4930 

1912 176 404 476 210 530 532 994 172 91 51 207 172 4015 

1913 59 70 410 466 1516 926 173 19 460 409 111 53 4672 

1914 149 75 2253 283 547 247 1051 309 526 219 434 862 6955 

1915 392 165 379 1062 343 567 604 139 325 219 15 435 4645 

1916 124 320 415 410 236 283 421 177 841 1086 544 874 5731 

1-0 
0 

0 
rt. 
En 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1917 456 277 290 661 328 388 52 116 669 441 918 510 5106 

1918 1490 466 126 1360 81 61 1905 339 307 102 164 8 6409 

1919 15 1084 451 210 1243 150 239 189 318 473 241 923 5536 

1920 678 70 371 243 59 99 241 182 320 82 214 1026 3585 

1921 271 269 278 1247 1507 495 333 103 148 92 144 391 5278 

1922 422 650 62 343 598 208 791 282 507 361 40 483 4747 

1923 302 213 303 487 107 604 640 514 334 201 118 332 4155 

1924 360 239 527 518 673 301 386 77 162 178 368 282 4071 

1925 483 247 316 100 2030 863 294 458 705 141 329 63 5394 

1926 496 28 349 458 785 326 296 215 314 55 20 427 3769 

1927 441 102 262 747 423 348 193 61 283 213 394 223 3690 

1928 460 639 1088 514 194 1072 572 186 140 175 76 93 5209 

1929 19 1497 249 593 997 150 271 391 188 354 414 246 5369 

1930 207 103 262 498 343 604 237 221 60 316 126 425 3402 

1931 203 182 405 401 303 305 1272 81 525 163 465 343 4648 

1932 17 199 414 511 206 142 263 569 443 244 160 520 3688 

1933 743 89 262 304 214 132 351 95 199 214 376 301 3280 

1934 1485 849 241 1380 579 1317 764 630 538 358 374 343 8858 

0 

rt 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1935 347 419 275 349 324 520 210 42 227 292 319 443 3767 

1936 196 516 603 249 239 445 246 193 105 83 80 609 3664 

1937 361 171 638 371 52 1437 313 410 92 266 299 214 4624 

1938 412 208 260 181 288 47 458 862 131 453 164 30 3494 

1939 208 25 589 603 196 80 413 381 250 322 212 124 3403 

1940 93 19 42 311 352 221 173 56 340 45 269 383 2304 

1941 531 413 128 419 166 184 168 357 446 232 255 32 3331 

1942 2 6  - 223 431 135 232 446 257 93 45 432 504 223 3047 

1943 195 86 202 166 1845 181 39 479 300 723 442 327 4985 

1944 62 49 64 414 623 217 194 521 74 119 125 117 2579 

1945 485 289 152 1181 379 521 286 96 77 120 194 157 3937 

1946 128 345 352 373 112 617 14 19 147 224 305 63 2699 

1947 163 241 155 640 405 419 73 418 91 262 554 691 4112 

1948 968 213 190 276 542 529 194 160 127 236 211 243 3889 

1949 730 543 389 252 437 870 293 108 878 300 533 138 5471 

1950 620 721 958 1188 803 1388 983 300 402 623 431 128 8545 

1951 440 365 442 233 725 1446 641 357 832 301 139 128 6049 

1952 164 97 517 1779 236 1180 271 1720 49 924 299 329 7565 

0 

rt. 

Adrii 

SIAlla 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
---i 

Year 

1953 243 161 638 78 1119 93 298 399 156 422 180 136 3923 

1954 200 1002 95 205 123 301 168 426 294 430 286 405 3935 

1955 915 751 595 156 954 633 445 77 90 169 291 513 5589 

1956 298 1065 1223 293 1362 841 475 230 199 604 169 143 6902 

1957 72 396 108 3 23 167 1218 598 105 34 101 254 3079 

1958 311 1680 802 1115 74 926 208 444 160 213 85 696 6714 

1959 385 656 1732 168 458 951 781 81 418 2125 274 379 8408 

1960 347 237 777 289 223 799 432 854 605 849 270 777 6459 

1961 279 533 2128 488 260 365 762 1074 345 218 2627 738 9817 

1962 726 339 113 337 723 21 171 765 558 257 184 820 5014 

1963 640 379 1001 1046 1085 1656 837 686 279 280 161 604 8654 

1964 306 85 210 1103 359 766 62 252 223 385 498 254 4503 

1965 212 134 48 695 583 354 191 114 217 739 108 214 3609 

1966 202 655 719 171 129 734 290 468 180 602 784 340 5274 

1967 417 87 257 84 263 415 331 322 542 238 340 45 3341 

0 

rt• 

AVE' 
S 
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. Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1898 N.R. 2208 50 53 202 645 52 698 141 329 12 58 

1899 161 65 96 593 177 491 664 1222 229 237 379 119 4433 

1900 261 329 423 408 1137 540 997 95 168 19 630 261 5268 

1901 476 107 281 155 3 94 107 890 131 363 180 50 2837 

1902 214 12 133 94 42 56 330 151 97 419 130 710 2388 

1903 91 141 211 132 69 212 385 250 453 388 136 678 3146 

1904 282 600 133 463 157 15 705 14 114 158 58 100 2799 

1905 308 274 139 311 171 238 59 12 '50 259 55 297 2173 

1906 141 67 881 102 199 47 8 471 206 228 263 174 2787 

1907 395 146 275 230 28 446 28 47 70 23 359 138 2185 

1908 141 729 94 349 143 10 '63 603 143 106 346 113 2840 

1909 179 634 85 66 50 704 231 122 65 201 26 299 2662 

1910 1209 63 378 79 24 150 430 40 169 236 183 406 3367 

1911 1267 337 453 32 518 122 273 226 307 141 123 164 3963 

1912 120 486 615 84 109 258 868 83 102 74 225 87 3111 

1913 30 40 524 443 1234 1096 104 57 129 243 29 88 4017 

1914 97 88 1446 284 95 71 476 0 263 256 214 686 3976 

1915 260 98 193 167 95 225 76 60 571 47 10 421 2223 

SDIISIIVIS 



Y e a r  Jan, 

1916 

1917 

1918 

1919 

65 

318 

855 

45 

1 9 2 0  t o  1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

50 

435 

508 

1009 

65 

337 

205 

259 

358 

58 

396 

447 

Feb. M a r .  Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

442 3 1 6  313 49 101 212 95 496 1274 114 183 3660 

162 1 6 0  120 91 125 0 96 220 186 441 48 1967 

609 8 8  68 0 0 441 49 60 13 10 13 2206 

595 NO RECORDS 

NO RECORDS 

956 152  327 35 167 69 281 NO RECORDS 

NO RECORDS 25 0 44 223 - 95 472 
Cd' 

o 
351 7 1 9  63 516 925 122 40 295 175 285 30 

. 
3956 

re 
u) 

773 1 0 8 6  615 535 908 376 37 52 622 342 203 6057 

0 7 3 8  45 87 1255 103 365 718 232 108 55 4715 

180 7 6 8  733 265 997 473 1064 130 310 730 415 6130 

217 6 7  36 1300 55 50 42 95 25 30 219 2473 

550 3 5  68 12 105 91 64 195 314 301 106 2046 

881 4 7 2  227 842 122 66 197 142 207 192 398 4005 

1460 1 1 1 6  374 523 917 481 125 98 474 26 31 5983 

527 2 1 4  32 6 432 768 445 35 38 81 353 2989 

698 3 1 0  180 55 661 254 194 230 190 91 247 3506 

530 6 7 9  391 3 1101 777 23 184 1708 780 238 6861 

A'IHINOR 

N3D10 

SUOI'VN 



Year Jan. Feb. Mar. Apr. May J u n e  July Aug. Sept. Oct. Nov. Dec. Year 

1960 355 169 572 96 321 9 0  1250 57 584 276 246 1101 5111 

1961 245 400 984 121 19 5 0 5  629 560 312 455 1285 840 6355 

1962 727 863 245 108 337 0 284 192 1209 198 173 839 5175 

1963 325 476 850 804 684 3 6 3  316 188 596 71 267 874 5814 

1964 35 93 354 672 155 5 2 7  164 310 173 378 236 218 3315 

1965 52 57 10 133 10 1 8 9  142 69 378 779 97 375 2291 

1966 286 442 NO RECORDS 

1967 NO RECORDS 

AIHIMON 

)123110 

gaffing 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Y e a r  
1 

1877 185 156 763 356 945 67 581 17 726 645 176 225 4842 

1878 28 1578 114 234 (37 156 365 361 444 33 459 325 4164 

1879 756 666 371 89 1284 277 95 597 1510 255 330 290 6520 

1880 127 585 984 1060 104 34 504 25 274 339 551 96 4683 

1881 549 328 247 122 610 204 153 74 232 1124 277 200 4120 

0 
1882 118 51 427 1312 229 490 46 257 51 1141 469 315 4906 

1883 396 912 96 1013 1565 45 39 43 399 286 100 143 4967 
t0. 

1884 194 85 218 954 316 468 744 24 108 368 351 82 3912 rt 
(r frrj 

L." 
! 

1885 603 67 148 201 104 535 563 86 64 134 248 455 3208 

Cr) 
1886 399 112 149 431 26 140 260 250 81 536 295 341 3020 

1887 675 545 268 1086 512 840 282 479. 461 201 724 1051 7124 

1888 227 238 104 13 79 203 10 169 173 258 134 1192 2800 

1889 572 229 252 189 881 112 791 298 346 164 484 183 4501 

1890 219 1235 2516 200 373 803 1098 105 249 250 245 197 7490 

1891 t o  1898 NO RECORDS 
T, 
("D 

1899 214 48 274 549 365 1616 548 1082 238 460 427 141 5962 

1900 363 489 434 428 1240 677 959 218 255 45 877 270 6255 

1901 210 115 328 250 0 233 344 1028 321 217 70 16 3132 

1902 601 101 171 110 315 137 681 397 90 704 176 605 4088 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1903 154 109 163 80 218 60 330 315 620 280 181 452 2962 

1904 144 295 368 1116 187 33 1453 37 132 106 48 73 3992 

1905 327 385 203 404 341 453 43 46 59 376 87 345 3069 

1906 120 155 937 34 285 31 30 592 203 146 185 134 2852 

1907 450 209 512 780 323 724 27 45 60 31 263 222 3646 

1908 187 836 105 645 148 62 156 1021 97 154 188 101 3700 

1909 413 1360 38 163 305 645 355 193 131 219 101 629 4552 

1910 1162 138 499 139 321 186 568 29 244 308 344 943 4881 

1911 2040 259 395 16 547 44 613 534 161 111 162 150 5032 

1912 187 342 854 307 454 437 1413 74 55 85 627 145 4980 

1913 96 88 583 965 1231 1700 174 15 242 351 324 50 5819 

1914 113 72 1680 496 390 251 859 135 787 402 760 876 6821 

1915 350 137 168 848 121 1044 456 137 169 169 41 364 4004 

1916 252 492 758 441 346 140 319 213 694 2639 435 541 7270 

1917 566 468 297 1062 720 247 42 32 428 167 773 296 5098 

1918 917 479 160 398 76 143 1678 111 258 87 362 68 4737 

1919 28 1930 685 306 1238 33 175 161 226 409 205 491 5887 

1920 798 73 275 117 76 57 224 190 285 104 245 1699 4143 

SOIISLIVIS 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1921 281 666 306 966 1444 240 325 81 227 156 354 542 5588 

1922 1070 571 128 411 281 161 1032 138 638 473 105 298 5306 

1923 293 203 257 608 22 561 496 254 509 198 149 592 4142 

1924 355 280 360 708 323 , 436 615 28 180 137 378 478 4278 

1925 921 393 305 45 3743 663 76 163 62 207 578 185 7341 

1926 487 29 1004 767 515 420 321 65 344 72 0 314 4338 

1927 

1928 

386 

343 

83 

1150 

198 

1535 

2117 

489 

421 

241 

106 

1665 

130 

342 

9 

87 

415 

77 

278 

128 

590 

82 

151 

236 

4884 

6375 
cr:?.• 

rt 

1929 98 2577 292 504 823 49 245 668 144 469 549 182 6600 •—• 

1930 315 90 670 654 498 1156 141 181 79 427 218 644 5073 

1931 270 228 438 935 409 157 617 0 473 202 411 176 4316 

1932 26 383 750 385 210 76 539 378 644 284 464 378 4517 

1933 798 74 506 443 409 295 386 40 173 332 490 543 4489 

1934 965 1117 442 1245 •592 1164 741 634 396 321 363 407 8387 

1935 372 505 288 498 128 - 376 95 43 225 437 421 373 3761 

1936 473 482 1359 332 188 490 144 140 170 66 109 592 4545 

1937 414 252 1129 103 30 1248 198 503 85 486 312 160 4920 

1938 484 290 212 179 416 30 79 831 48 750 303 76 3698 

SOIISIi,VIS 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1939 358 45 1091 639 237 95 154 192 342 332 325 96 3906 

1940 198 39 20 489 225 194 145 36 511 100 394 357 2708 

1941 573 398 126 294 69 126 33 218 591 255 249 112 3044 

1942 81 263 778 195 247 164 82 29 44 974 1361 218 4436 

1943 331 137 152 241 2484 73 44 574 374 1025 570 422 6427 

1944 197 90 59 453 562 43 117 250 22 79 98 129 2099 

1945 527 340 266 1507 459 810 195 21 26 281 381 257 5070 

1946 241 395 114 601 67 755 0 22 169 183 578 114 3239 

1947 152 523 135 860 130 309 22 374 49 240 591 924 4309 

1948 1364 347 211 113 748 732 69 37 78 152 195 476 4522 

1949 492 737 756 222 519 1433 186 210 433 167 848 191 6194 

1950 1026 918 1998 1906 1655 1322 1363 229 386 682 273 260 12018 

1951 1013 676 131 23 695 1920 261 427 1680 469 186 76 7557 

1952 133 188 1192 1243 369 1278 432 1435 98 1030 325 499 8222 

1953 235 252 318 151 1757 12 179 139 142 373 164 173 3895 

1954 236 1040 47 63 48 110 222 420 209 366 265 205 3231 

1955 679 1205 597 248 1134 374 117 55 177 174 206 527 5493 

1956 416 1447 1118 238 679 1213 365 284 175 553 155 114 6757 

0 rt cn 

0 

H 
Z 

SOI1SIIVIS 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1957 93 498 350 11 0 299 936 657 79 39 85 368 3415 

1958 402 1187 1071 486 54 818 242 238 162 256 104 490 5510 

1959 448 657 1168 310 83 547 473 196 118 2512 498 327 7337 

1960 379 213 497 148 248 415 532 290 482 410 186 923 4723 

1961 207 381 1646 80 132 390 585 946 331 477 1970 1290 8435 

1962 733 575 177 472 576 0 170 398 657 236 193 773 4960 

1963 528 438 1204 1125 1414 610 247 331 611 154 204 1050 7916 

1964 59 40 259 1318 169 972 38 288 72 332 279 382 4208 

1965 254 42 15 317 159 330 251 45 155 1330 113 314 3325 

1966 143 763 387 68 44 787 182 177 310 320 739 420 4340 

1967 456 183 270 313 145 528 198 385 585 311 387 74 3835 

SDIISIIVIS 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1898 NO RECORDS 8 31 42 

1899 167 26 157 580 286 848 310 931 189 483 428 107 4512 

1900 380 239 329 508 1510 712 885 80 229 30 671 294 5867 

1901 275 136 222 149 20 83 174 1360 234 194 123 45 3015 

1902 283 97 130 93 139 80 625 278 88 321 106 1075 3315 

1903 121 86 180 69 109 226 493 254 841 300 222 938 3839 

1904 224 160 322 1262 139 28 884 17 70 87 33 81 3307 

1905 230 219 158 368 133 219 30 - 37 31 330 55 324 2134 

1906 121 128 1175 53 114 10 35 652 265 195 99 98 2945 

1907 421 252 326 262 132 641 10 7 17 16 228 109 2421 

1908 86 1102 -109 533 77 35 55 687 137 123 194 30 3168 

1909 314 757 49 39 20 794 350 96 73 161 62 361 3076 

1910 1588 37 305 100 24 151 478 27 188 294 257 641 4090 

1911 1730 307 472 0 613 115 268 308 349 95 209 206 4672 

1912 78 527 1030 43 236 228 868 57 20 92 386 35 3600 

1913 68 42 513 1063 1342 1553 150 0 302 316 35 135 551? 

1914 80 65 2157 634 293 115 799 8 1080 152 264 681 6328 

1915 375 120 108 351 127 315 181 20 485 60 16 257 2415 

SOIISIIVIS 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct; Nov. Dec. Year 

1916 128 458 436 353 58 30 265 120 502 2188 537 173 5248 

1917 305 254 470 590 370 80 0 15 370 140 681 158 3433 

1918 1151 503 48 204 0 15 1017 120 73 27 217 20 3395 

1919 97 1066 195 229 821 21 31 153 203 115 925 615 4471 

1920 1471 142 255 188 200 58 137 112 235 114 207 1605 4724 

1921 365 519 273 779 645 363 165 20 369 233 215 1167 5113 

1922 1078 475 65 195 74 252 1622 110 591 550 30 128 5170 

1923 206 151 84 158 10 457 145 180 719 290 175 498 3073 

1924 250 395 253 465 145 140 505 85 152 137 545 540 3612 

1925 545 485 340 10 5004 642 100 210 0 120 310 10 7776 

1926 285 55 690 250 • 365 240 185 65 250 95 32 250 2762 

1927 362 0 237 1235 420 32 98 40 370 271 440 84 3589 

1928 140 786 1032 209 184 671 231 66 26 78 54 126 3603 

1929 48 1298 235 306 113 0 93 875 265 339 745 291 4608 

1930 185 60 300 202 829 694 94 46 70 363 301 259 3403 

1931 163 55 187 872 102 140 181 4 265 339 745 291 3344 

1932 96 295 351 101 0 181 305 420 363 244 408 78 2842 

1933 624 43 290 413 239 152 275 52 208 244 410 594 3544 

cs1 
0 

rt. 

SOUSUVIS 



Year Jan. Feb. M a r .  Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1934 2405 928 9 8  645 353 559 1282 421 168 203 531 232 7825 

1935 774 26 65  728 70 248 72 39 220 343 422 326 3333 

1936 272 310 6 4 9  182 179 297 178 120 135 88 345 807 3562 

1937 381 170 9 3 8  10 52 445 43 148 20 82 19 148 2456 

1938 360 443 2 0 8  86 253 41 176 674 76 768 350 28 3463 

1939 433 153 5 0 1  413 83 22 85 250 NO RECORDS 

1940 NO RECORDS 569 64 69 NO RECORDS 64 203 

1941 N.R. 433 5 0  
. 

462 N.R. 57 37 NO RECORDS 

1942 NO RECORDS 

1943 NO RECORDS 66 29 398 295 522 435 353 

1944 359 60 8 2  191 834 14 94 134 23 77 215 108 2191 

1945 515 237 0 2307 107 1000 NO RECORDS 

1946 NO RECORDS 

1947 152 770 1 8 3  141 50 82 112 NO RECORDS 

1948 1036 371 NO RECORDS 196 224 

1949 424 219 6 1 0  155 438 1218 200 75 156 153 502 169 4319 

1950 483 597 6 4 9  883 884 792 679 138 197 453 202 259 6216 

1951 668 535 18 5 237 1529 10 219 746 315 125 85 4555 

0 
rt 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1952 

1953 

1954 

1955 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

': 

103 

189 

227 

-1958 

435 

233 

78 

649 

54 

118 

218 

191 

166 

1014 

189 

89 

385 

698 

116 

19 

387 

NO 

624 

93 

58 

RECORDS 

523 

685 

1440 

365 

429 

20 

239 

1140 

100 

60 

117 

12 

203 

1025 

210 

0 

180 1281 

1682 2 

0 583 

142 N.R. 

0 298 

86 0 

NO RECORDS 

100 910 

134 144 

18 

NO RECORDS 

321 

27 

NO 

759 

723 

686 

163 

370 

157 

470 111 

139 114 

RECORDS 

52 51 

33 313 

585 404 

227 1164 

45 47 

43 172 

NO RECORDS 

• 

652 

314 

2552 

15 

1453 

197 

289 

807 

627 

83 

187 

N.R. 

1580 

165 

310 

57 

644 

136 

668 

1435 

1133 

747 

287 

381 

6344 

3045 

6059 

7054 

4664 

3982 

2262 

_ 

0 

rt 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1896 NO RECORDS 195 30 316 420 240 

1897 398 98 49 757 537 1147 292 207 415 100 29 451 4480 

1898 587 929 67 56 533 510 147 368 77 275 0 364 3913 

1899 59 2 111 409 191 668 362 1351 199 425 277 47 4101 

1900 154 68 443 285 1718 697 810 70 227 62 827 78 5439 

1901 273 136 322 290 25 124 297 639 308 283 109 33 2839 

1902 440 49 126 25 76 69 420 438 79 555 186 542 3005 

1903 136 147 148 176 300 181 403 529 525 315 136 358 3354 

1904 190 418 308 936 107 0 1850 68 170 370 48 14 4479 rt. 
ri) ,21 n.) 

1905 186 126 103 511 478 466 37 40 86 283 109 574 2999 

1906 123 117 946 17 137 0 3 689 128 194 138 105 2597 
1-1 

1907 385 56 303 216 415 760 11 21 19 5 179 129 2499 1-3 

1908 160 923 81 120 194 8 259 827 67 78 92 25 2834 

1909 112 551 0 0 167 551 281 169 77 183 28 581 2700 

1910 710 24 472 92 149 119 727 0 126 197 215 532 3363 

1911 2021 265 478 106 411 21 376 372 194 121 162 274 4801 
'r) 

fD 
fD 
rt 

1912 67 412 582 217 316 354 1091 74 50 143 300 37 3643 X 

CO 

1913 44 64 701 604 1509 1105 138 26 151 336 72 58 4808 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1914 76 35 1899 206 223 209 -- 576 155 754 243 436 834 5646 

1915 114 94 305 375 152 951 638 114 225 100 25 250 3343 

1916 82 273 437 358 258 177 302 197 662 1537 383 572 5238 

1917 444 460 297 896 189 211 48 67 432 239 696 221 4200 

1918 1624 324 155 465 38 21 1106 123 144 122 186 8 4316 

1919 47 1003 428 171 768 17 112 105 109 310 271 708 4049 

1920 797 69 189 48 0 62 135 194 299 124 196 1787 3900 

1921 554 267 207 752 1521 85 330 20 86 101 144 588 4655 0 

1922 654 462 54 233 156 130 1255 72 361 149 8 163 3697 rt 

1923 282 323 198 314 46 511 458 215 424 188 179 250 3388 
cf) 1-3 

1924 262 272 275 735 346 263 558 199 143 199 234 390 3876 1-3 

ci) 
1-3 

1925 825 379 96 143 2512 639 54 200 0 66 394 33 5341 
ci) 

1926 235 30 554 531 382 265 262 73 193 67 19 243 2854 

1927 318 62 274 1539 273 80 86 0 214 236 439 137 3658 

1928 286 552 611 333 94 859 616 79 52 109 28 157 3776 

1929 55 1727 238 235 388 89 214 691 225 495 414 145 4916 ci) 
M 

M 
1930 119 59 186 196 430 1654 177 85 49 316 80 699 4050 rt 

1931 134 144 370 542 324 118 782 3 817 192 341 548 4315 oo 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1932 48 156 575 410 186 57 342 230 585 141 272 302 3304 

1933 986 27 256 391 300 143 348 39 250 205 377 325 3647 

1934 827 1388 162 1195 331 758 560 366 391 188 286 413 6865 

1935 351 494 196 381 93 366 129 25 219 340 181 543 3318 

1936 296 480 712 168 82 299 94 85 166 75 30 471 2958 

1937 404 153 454 92 58 665 196 267 133 399 245 183 3249 

1938 241 237 155 151 346 12 132 1379 118 588 102 47 3508 

1939 290 38 762 329 86 33 101 157 190 300 142 46 2474 

1940 

1941 

105 

422 

37 

263 

10 

25 

475 

290 

83 

114 

126 

164 

67 

62 

28 

157 

451 

481 

64 

202 

179 

135 

459 

65 

2084 

2380 

0 

rt 

1942 10 177 521 133 147 247 89 47 17 678 678 137 2881 

1943 161 167 159 84 2105 84 13 339 301 608 477 260 4758 

1944 95 17 12 386 723 88 150 220 94 103 81 93 2062 

1945 391 251 176 1243 339 520 120 56 30 172 130 145 3573 

1946 196 351 84 556 128 511 0 7 114 132 508 103 2690 

1947 93 553 152 491 201 199 23 223 55 186 430 625 3231 

1948 902 221 162 94 694 842 66 24 94 95 68 232 3494 

1949 423 349 624 107 529 1155 206 121 413 257 586 153 4923 

SOLISIIVIS 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1950 844 835 1039 799 1037 1949 765 155 213 682 385 147 8850 

1951 632 937 241 16 327 1700 438 201 966 136 38 56 5688 

1952 317 144 627 1318 147 1090 343 1200 18 672 240 343 6459 

1953 159 269 241 125 1040 0 145 130 149 290 101 133 2782 

1954 438 968 43 47 116 98 182 139 244 315 370 195 3155 

1955 540 836 237 202 896 282 46 63 77 167 313 399 4058 

1956 292 1971 1056 346 689 638 259 234 120 585 213 27 6430 

1957 164 447 120 12 10 241 828 391 59 28 106 344 2750 

1958 342 1450 642 575 45 694 216 168 142 116 50 423 4863 

1959 471 671 1148 229 57 370 560 117 198 2600 306 266 6993 

1960 317 238 594 161 329 295 421 302 348 450 241 746 4442 

1961 208 327 1149 191 44 318 392 920 195 318 2290 956 7308 

1962 868 490 212 261 725 3 95 364 547 206 49 762 4582 

1963 693 292 1092 1239 706 545 227 569 257 208 144 934 6906 

1964 125 39 301 953 119 N.R. 46 216 146 300 148 256 

1965 154 65 6 336 216 279 292 45 93 765 70 386 2707 

1966 84 313 298 39 29 626 106 133 215 451 857 312 3463 

1967 588 161 257 91 90 497 180 306 594 255 128 64 3211 

0 



STATISTICAL RAINFALL DATA 
(Points) 

Station 
Rainfall 
Statistic Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

Minimum 5 5 4 14 0 0 0 3 3 8 0 6 1748 
107. 45 30 51 40 29 16 22 17 36 42 22 50 2181 

Araluen 307. 173 114 139 94 65 72 63 60 89 127 107 112 2690 
( P e r i o d  74 507. 270 287 221 164 134 197 116 115 144 214 174 235 3203 

years 70% 396 417 418 316 281 247 270 213 248 298 256 316 4129 
Computed 907. 789 890 837 762 913 984 806 659 459 557 512 730 5238 
t o  1965) Maximum 1575 2905 1540 2104 '4740 1319 2734 1173 1514 2056 1670 1416 7126 

Minimum 14 14 19 12 2 0 0 0 21 16 2 15 2034 
107. 65 53 63 34 35 29 36 21 48 74 49 66 2754 

B a t e m a n ' s  Bay 30% 185 123 124 116 137 98 102 70 98 130 109 162 3171 
( P e r i o d  69 50% 279 270 265 207 213 302 147 127 165 221 222 239 3685 

years 707. 387 436 422 445 379 60) 378 272 296 298 320 431 4408 
Computed 90% 860 948 893 983 954 932 748 619 495 595 564 692 6208 
t o  1964) Maximum 2230 1885 1686 2235 3749 1600 1309 1139 945 1494 1392 1606 8196 

Minimum 3 0 17 10 7 2 3 9 17 20 5 26 1547 
107. 45 26 47 34 31 24 23 29 50 68 34 53 1891 

Braidwood 30% 160 87 101 98 71 88 77 84 109 125 85 151 2289 
( P e r i o d  70 50% 219 213 184 142 129 224 149 132 146 191 164 220 2663 

years 70% 338 356 302 259 252 341 252 192 212 276 306 291 3048 
Computed 90% 595 560 605 508 646 634 524 425 355 440 447 556 4083 
t o  1964) Maximum 803 1274 1145 977 2614 830 1356 767 570 1123 738 1093 5024 



. STATISTICAL RAINFALL DATA 
(Points) 

Computed t o  1964 

Station 
Rainfall 
Statistic Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

Minimum 15 19 42 3 23 21 14 19 45 34 15 0 2304 
10% 68 73 111 135 110 93 86 77 85 71 78 63 3185 

J e r v i s  Bay 30% 196 165 258 248 230 220 239 154 151 177 151 156 3757 
( P e r i o d  65 50% 314 241 379 373 343 388 333 252 283 257 241 327 4645 

years) 70% 444 423 557 515 603 607 611 444 346 355 324 486 5405 
907. 735 818 975 1209 1291 1115 987 827 575 627 516 754 7861 

Maximum 1490 1680 2253 1779 2030 1656 1905 1720 878 2125 2627 1026 9817 

Minimum 30 0 35 32 0 0 0 0 35 13 10 13 1967 
10% 63 56 87 42 5 13 43 20 58 24 26 43 2181 

M a j o r s  Creek 30% 163 141 195 94 50 101 104 57 115 160 109 114 2803 
( P e r i o d  36 50% 271 333 335 161 126 231 278 109 171 230 187 218 3436 

years) 70% 391 530 611 345 315 525 470 223 260 307 283 393 4391 
90% 901 800 1015 632 930 1027 804 689 503 518 660 839 6079 

Maximum 1267 1460 1446 804 1300 1255 1250 1222 1209 1708 1285 1101 6861 

Minimum 26 29 20 11 0 0 0 0 22 31 0 16 2099 
10% 99 72 114 80 67 43 39 25 59 85 98 96 3075 

Milton 307. 211 166 211 207 195 140 147 76 131 168 187 182 4127 
( P e r i o d  80 50% 356 341 323 419 332 297 260 192 225 268 287 306 4703 

Years 70% 490 518 648 643 539 595 502 310 345 394 418 470 5505 
90% 921 1183 1190 1124 1280 1244 928 655 636 745 623 918 7341 

Maximum 2040 2577 2516 2117 3743 1920 1678 1435 1680' 2639 1970 1699 12018 

CY's 
•••.1 

CD 
ro m o 



MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS 
COMMENCING IN THE MONTH INDICATED 

(Points) 

Station 
Number 

of 
Months 

Jan. Feb. Mar. Apr. May June July ' Aug. Sept. Oct. Nov. Dec. 

1 5 5 4 14 0 0 0 3 3 8 0 6 
2 41 36 27 22 29 15 23 35 52 41 37 61 
3 105 135 53 101 105 90 58 105 109 186 129 126 
4 179 148 159 176 187 209 123 141 216 207 154 154 
5 192 298 232 259 346 335 321 248 237 387 305 362 

Araluen 6 346 408 270 379 559 396 426 269 453 553 472 375 
7 452 457 390 630 581 622 481 534 624 784 485 529 

(Computed 8 501 784 674 352 726 820 643 860 898 797 639 635 
t o  1965) 9 828 987 708 797 912 949 1130 1125 911 951 745 684 

10 1445 1009 853 1009 1161 1316 1428 1229 1065 1057 794 1011 
11 1571 1154 1065 1359 1474 1428 1461 1486 1171 1106 1121 1542 
12 1748 1366 1415 1559 1518 1813 1615 1592 1220 1433 1758 1733 

1 14 14 19 12 2 0 0 0 21 16 2 15 
2 92 80 56 15 105 43 22 77 64 71 93 104 
3 223 205 82 139 199 83 96 123 119 280 233 163 
4 270 373 179 251 211 258 149 231 330 386 252 338 
5 438 518 291 265 294 432 328 388 414 456 363 617 

Batemans 6 626 779 305 328 583 523 435 494 608 623 733 755 
Bay 7 1037 958 368 617 761 730 539 655 726 891 871 846 

8 1162 1222 657 795 999 1043 889 1009 1142 1029 962 1281 
(Computed 9 1526 1356 835 1033 1321 1242 1232 1369 1280 1120 1393 1293 
t o  1964) 10 1646 1558 1073 1375 1420 1571 1706 1547 1371 1713 1549 1631 

11 1762 1912 1415 1780 1837 2065 1843 1760 1766 1773 1693 1777 
12 2034 2073 1919 2185 2378 2073 2028 1821 1826 1806 2029 1893 



MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS 
COMMENCING IN THE MONTH INDICATED 

(Paints) 
Computed t o  1964 

Station 
Number 

of 
Months 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 3 0 17 10 7 2 3 9 17 20 5 26 
2 51 44 51 • 41 65 12 43 46 78 71 38 52 
3 187 161 95 123 81 118 126 170 166 239 99 167 
4 322 193 155 126 202 147 209 230 285 267 172 220 
5 347 274 171 249 318 272 321 368 313 414 225 379 
6 439 332 266 365 460 331 487 396 466 467 430 400 

Braidwood 7 632 463 382 505 476 497 554 677 519 629 437 479 
8 816 607 550 521 642 749 745 887 815 661 644 702 
9 939 711 566 687 818 951 1018 921 822 943 867 856 

10 1211 727 732 863 1114 1248 1172 928 1045 1166 1021 979 
11 1298 893 908 1213 1378 1368 1228 1196 1268 1320 1144 1251 
12 1547 1069 1258 1423 1437" 1621 1496 1526 1422 1443 1416 1338 

1 15 19 42 3 23 21 14 19 45 34 15 0 
2 111 61 111 26 142 155 33 138 139 75 149 23 
3 154 372 134 193 325 450 180 252- 240 274 187 236 
4 465 530 301 503 581 777 391 487 435 289 388 278 
5 602 697 892 824 901 835 709 644 503 559 490 589 
6 769 1083 1155 1144 983 1104 772 689 650 812 801 745 

J e r v i s  Bay 7 1211 1174 1495 1226 1197 1293 935 822 1060 1123 914 912 
8 1267 1514 1540 1440 1463 1552 1176 1232 1373 1475 - 1081 1335 
9 1607 1559 1809 1641 1664 1793 1331 1698 1717 1685 1547 1391 

10 1652 1828 2192 2037 1905 1936 1971 1947 1884 1869' 1603 1731 
11 1921 2211 2389 2278 2060 2247 2240 2114 2119 1925 1943 1776 
12 2304 2734 2630 2433 2443 2599 2589 2500 2175 2265 1988 2045 



MEDIAN RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS 
COMMENCING IN THE MONTH INDICATED 

(Points) 

Station Number 
of 

Months 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec 

1 270 287 221 164 134 197 116 115 144 214 174 235 
2 576 561 547 386 448 476 349 329 410 388 397 550 
3 928 834 809 698 720 723 508 545 599 685 749 906 
4 1275 1182 1079 1026 958 944 868 821 885 1058 1126 1199 
5 1603 1519- 1289 1264 1267 1253 1044 1140 1220 1393 1447 1518 
6 1775 1804 1692 1524 1486 1435 1357 1502 1633 1738 1744 1850 

Araluen 7 1995 2020 1865 1692 1651 1675 1795 1873 1984 2034 2036 2114 
8 2186 2239 2075 1891 2052 2102 2154 2159 2237 2283 2257 2370 

(Computed 9 2370 2435 2204 2214 2466 2488 2413 2465 2508 2524 2541 2531 
t o  1965) 10 2687 2665 2505 2665 2801 2847 2614 2682 2739 2902 2807 2675 

11 2943 2980 2907 3038 3082 3089 2960 2960 3131 3185 2894 2961 
12 3203 3459 3318 3348 3374 3386 3196 3225 3358 3279 3173 3139 

1 279 270 265 207 213 302 147 127 165 221 222 239 
2 612 633 684 551 587 611 442 394 421 430 502 568 
3 1101 1022 1086 951 939 832 726 617 679 792 820 1008 
4 1451 1339 1353 1197 1126 1067 955 976 1038 1079 1246 1400 
5 1715 1675 1598 1526 1367 1364 1205 1255 1321 1469 1579 1802 

Batemans 6 2158 1989 1855 1673 1624 1632 1486 1556 1780 1948 2006 2144 
Bay 7 2432 2135 2183 1930 1856 1981 1975 2077 2245 2254 2377 2448 

8 2734 2433 2360 2108 2252 2334 2313 2455 2480 2683 2746 2858 
(Computed 9 2922 2610 2617 2503 2572 2623 2791 2770 3011 2989 3113 3092 
t o  1964 10 3082 3067 2863 2938 3217 3165 3170 3196 3266 3400 3396 3307 

11 3372 3258 3317 3545 3520 3453 3424 3508 3621 3641 3617 3532 
12 3685 3667 3821 3820 3809 3739 3700 3769 3830 3814 3812 3746 



MEDIAN RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS 
COMMENCING I N  THE MONTH INDICATED 

(Points) 
C o m p u t e d  t o  1964 

Station 
Number 

of 
Months 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 219 213 184 142 129 224 149 132 146 191 164 220 
2 512 471 390 363 382 411 371 298 369 378 428 450 
3 747 696 623 585 623 577 540 56. 568 635 671 800 
4 929 913 877 809 828 744 739 756 782 861 941 998 
5 1219 1103 1050 1005 1058 975 974 1068 1071 1178 1215 1186 

Braidwood 6 1348 1340 1207 1177 1225 1184 1244 1294 1305 1404 1414 1472 
7 1569 1483 1398 1364 1363 1487 1485 1532 1629 1624 1674 1654 
8 1803 1761 1664 1564 1687 1707 1746 1793 1797 1954 1833 1839 
9 1979 1880 1776 1884 1973 1966 2014 2015 2176 2101 2070 2050 

10 2185 2081 2080 2178 2235 2282 2141 2279 2324 2346 2228 2289 
11 2424 2509 2497 2397 2449 2425 2428 2498 2573 2572 2419 2504 
12 2663 2773 2638 2639 2643 2630 2624 2673 2744 2710 2700 2689 

04 

01 

. 4  

1/1 

s4D 

r, 

CY' 

CD 

1-1 

Cq 

314 241 379 373 343 388 333 252 283 257 241 327 
599 697 807 841 844 828 697 595 544 529 628 651 

1072 1111 1294 1377 1351 1118 898 867 789 884 905 1016 
1502 1620 1750 1842 1680 1455 1278 1165 1115 1215 1276 1395 
2063 2089 2226 2222 1997 1722 1515 1414 1475 1548 1690 1871 

Jervis 2423 2537 2578 2529 2339 1975 1891 1788 1877 1908 2059 2434 
Bay 2912 2892 2800 2825 2534 2310 2302 2190 2185 2310 2669 2828 

3195 3202 3152 3005 2803 2708 2720 2618 2633 2960 3039 3368 
3585 3460 3383 3337 3254 3180 3222 3046 3235 3398 3587 3608 
3950 3842 3853 3749 3816 3617 3668 3678 3699 3905 3890 3905 
4249 4253 4160 4163 4279 4035 4202 4129 4052 4098 4211 4352 
4645 4573 4567 4600 4587 4556 4590 4469 4406 4451 4530 4638 



LOCATION: 

PERIOD OF ESTABLISHMENT: J u l y  1 9 6 0  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 7 years. 

ZERO OF GAUGE: R , L .  6 1 . 4 6  A s s u m e d  Datum. 

CATCHMENT AREA: 3 4 0  s q u a r e  miles. 

CONTROL: Gravel. 

EQUIPMENT: S t a f f  G a u g e ,  r a n g e  0 t o  4 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number  obtained 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 7 
YEARS: 

MEAN ANNUAL DISCHARGE FOR 
7 YEARS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

1 4 2 , 0 0 0  cusecs. 

8 5 8  cusecs. 

6 2 6 , 0 0 0  a c r e  feet. 

-72— 

CLYDE RIVER AT BROOMAN 

A p p e n d i x  12 
S h e e t  1 

L a t i t u d e  3 5 ° 2 8 '  L o n g i t u d e  150014' 

58 

2,52 

3.4 
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CLYDE RIVER AT BROOMAN 

Y e a r  1960 

Append ix  12 
S h e e t  2 

Y e a r  1961 

Month 
Discharge 

' i n  Cusecs 
Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. iMin. Mean Max. Min. Mean 

Jan. .. .. .. .. Jan. 330 82 139 8,596 

Feb. 00 00 00 00 Feb. 150 90 119 6,660 

Mar. .. Mar. 72000 90 8476 416,760 

Apr. 00 0.0 00 .0 Apr. 3200 182 504 30,230 

May .0 .0 .0 00 May 230 100 140 8,706 

June .0 00 .0 00 June 395 91 148 8,858 

July 27000 58 2237 138,704 July 1980 108 679 42,108 

Aug. 700 72 165 10,260 Aug. 11350 176 3363 208,528 

Sept. 1730 58 505 30,308 Sept. 3800 228 898 53,894 

Oct, 248 53 121 7,508 Oct. 15000 152 2451 151,968 

Nov. 116 58 800 4,800 Nov. 142000 141 1038 422,900 

Dec. 2050 64 1767 109,578 Dec, 20000 600 4365, 270,610 

Total .. .. .. .. Total .. .. 1,629,818 

Year  1962 Year  1963 

Jan. 3875 460 1489 92,310 Jan. 410 136 240 14,874 

Feb. 20000 320 1919 107,460 Feb. 580 258 378 21,164 

Mar. 1830 132 487 30,202 Mar. 32500 222 2850 176,716 

• Apr. 980 170 449 26,946 Apr. 124000 300 3378 91,960 

May 8850 165 2365 146,610 May 67000 765 4494 201,050 

June 760 91 276 16,586 June 13800 191 2311 138,676 

July 1010 91 317 19,664 July 8570 155 1838 113,966 

Aug. 1490 91 271 16,814 Aug. 162 76 104 6,424 

Sept. 22000 83 1883 116,764 Sept. 25000 155 2569 154,130 

Oct. 330 108 215 13,310 Oct. 2740 178 509 31,528 

Nov. 350 99 157 9,446 Nov. 190 172 181 10,848 

Dec. 4590 99 954 59,136 Dec. 20000 230 1155 71,584 

Total .. .. 655,248 Total .. .. .. 1,032,920 
.0 
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CLYDE RIVER AT BROOMAN 

Y e a r  1964 

Append ix  12 
S h e e t  3 

Yea r  1965 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 286 81 162 10,062 Jan. 76 30 51 3,188 

Feb. 78 52 65 3,744 Feb. 30 14 19 1,086 

Mar. 1580 52 164 10,172 Mar. 14 8 10 605 

Apr. 13250 53 1107 66,414 Apr. 4 4 4 240 

May 555 71 142 8,812 May 9 4 6 374 

June 43000 71 4411 269,788 June 58 3 10 614 

July 234 121 169 10,484 July 750 11 92 5,708 

Aug. 400 102 157 99724 Aug. 22 5 13 806 

Sept. 335 56 95 5,680 Sept. 47 7 22 1,306 

Oct. 108 69 70 4,356 Oct. 19000 3 1877 116,368 

Nov. 600 69 209 12,554 Nov. 615 22 131 7,836 

Dec. 230 69 89 5,536 Dec. 1240 130 481 29,848 

Total 417,326 Total 167,979 

Y e a r  1966 Y e a r  1967 

Jan. 130 9 43 2,692 Jan. 1000 47 146 9,048 

Feb. 565 5 90 5,048 Feb. 740 64 152 8,494 

Mar. 128 32 64 3,974 Mar. 905 95 234 14,534 

Apr. 25 15 20 1,200 Apr. 184 45 101 6,054 

May 15 10 12 770 Ma Y 72 32 45 2,762 

June 4700 7 538 32,252 June 1,520 26 411 24,656 

July 110 29 46 2,856 July 660 66 154 9,550 

Aug. 29 11 22 1,362 Aug. 7,775 72 520 32,224 

Sept. 241 9 60 3,626 S e p t .  23,000 48 1,208 74,920 

Oct. 250 16 48 2,984 Oct. 400 62 148 9,180 

Nov, 52000 135 3329 199,766 Nov. 136 25 65 3,882 

Dec. 2110 95 424 26,312 Dec. 36 6 19 1,202 

Total 282,842 Total .. 196,508 



- 7 5 -  Append ix  12 
S h e e t  4 

CLYDE RIVER AT BROOMAN 

Year  1968. 

Month 

'Discharge 
i n  Cusecs 

Discharge 
F o r  Month 
A c r e  Feet Max. Min. 

k 1 
Mean 

Jan. 90 4 31 1,946 
, 

Feb. 28 3 15 874 

Mar. 14 0 4.5 274 

Apr. 11 0.8 3.3 198 

May 4,124 0 110 6,834 

June 11 7 8 505 

July 9.3 3.8 6.8 423 

Aug. 9.6 4.0 6.7 419 

Sept. 7.4 1.4 3.8 226 

Oct. 1.3 0 0.4 26 

Nov. 9.6 0.1 1.1 67 

Dec. 184 0 37 2,308 

Total 14,100 
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CURROWAN CREEK AT SHALLOW CROSSING 

LOCATION: 

PERIOD OF ESTABLISHMENT: J u l y  1 9 5 4  t o  J u n e  1961' 

COMPLETE YEARS OF COMPUTED 
RECORDS: 4 

ZERO OF GAUGE: R . L .  7 7 . 2 2  A s s u m e d  Datum 

CATCHMENT AREA: 8 0  s q u a r e  miles. 

CONTROL: C o n c r e t e  Causeway 

EQUIPMENT: S t a f f  G a u g e ,  r a n g e  0 t o  2 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  N u m b e r  o b t a i n e d  49 

( b )  Maximumibbservation 
i n  c u s e c s  478 

( c )  Minimum observation 
i n  . c u s e c s  0 

MAXIMUM ESTIMATED .DISCHARGE 
DURING PERIOD OF RECORDS: 3 1 , 6 0 0  cusecs. 

MEAN DAILY DISCHARGE FOR 
4 YEARS: 159 cusecs. 

MEAN ANNUAL DISCHARGE FOR 
4 YEARS: 1 1 6 , 4 0 0  a c r e  feet. 

A p p e n d i x  13 
S h e e t  1 

L a t i t u d e  3 5 ° 3 4 '  L o n g i t u d e  150°10' 
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CURROWAN CREEK AT SHALLOW CROSSING 

Y e a r  1954 

A p p e n d i x  13 
S h e e t  2 

Y e a r  1955 

Month 
Discharge 
i n  Cusecs 

Discharge 
F o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
F o r  Month 
a c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. Jan. 117 0 19 1150 

Feb. Feb. 2400 20 155 8670 

Mar. Mar. 730 34 212 13130 

Apr. Apr. 2280 20 107 6416 

May May 4980 6 261 16166 

June June NO RECORDS 

July NO RECORDS July 24 13 18 1082 

Aug. 1.6 0.3 0.5 32 Aug. 13 13 13 806 

Sept. 0.3 0.1 0.2 13 Sept. 13 6 7 394 

Oct. 0.4 0 0.1 4 Oct. 6 6 6 372 

Nov. 34 0.2 9 564 Nov, 24 3.5 7 402 

Dec. 2 0 0.4 26 Dec NO RECORDS 

Total Total 

Y e a r  1956 Y e a r  1957 

Jan. 13 6 7 428 Jan. 

Feb. 1780 1 468 27154 Feb. 

Mar. 1780 50 600 37206 Mar NO RECORDS 

Apr. 535 0.5 68 4066 Apr. 

May 14800 50 595 36896 May 

June 9180 0.6 1479 88746 June 

July 2120 34 357 22124 July 4710 2 194 12024 

Aug. 34 9 17 1022 Aug. 690 9 86 5338 

Sept. 9 0.6 3.4 208 Sept. 100 9 35 2102 

Oct. 1520 0.6 115 7104 Oct. 9 2 2 138 

Nov. 15 9 11 652 Nov. 20 0.4 2 120 

Dec. 6 0.6 2.5 152 Dec. 34 0 0.8 48 

Total 22S776 Total 



-78— 
Append ix  13 
S h e e t  3 

CURROWAN CREEK AT SHALLOW CROSSING 

Y e a r  1958 Y e a r  1959 

Month 
Discharge 
i n  Cusecs 

Discharge 
F o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
F o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 422 0.5 16 968 Jan. 169 2 35 2196 

Feb. 8300 20 309 17302 Feb. 572 9 43 2400 

Mar. 422 9 72 4312 Mar. 3590 20 192 11884 

Apr. 20 9 14 848 Apr. 1200 34 127 7596 

May 9 2 4 250 May 34 2 10 598 

June 8300 2 98 5850 June 1280 9 98 5896 

July 8300 9 161 10008 July 26200 20 461 28600 

Aug. 9 2 7 432 Aug. 72 9 22 1372 

Sept. 9 2 4 260 Sept. 20 2 9 542 

Oct. 9 2 6 348 Oct. 31600 2 1224 75860 

Nov. 2 0.5 1.5 89 Nov. 1520 93 263 15772 

Dec. 20 2 6 398 Dec. 119 34 60 3716 

Total 41053 
1 

Total 156432 

Y e a r  1960 Y e a r  1961 

Jan. 34 9 19 1190 Jan. 311 9 44 2750 

Feb. 18 3 9 534 Feb. 19 9 14 784 

Mar. 318 3 72 4482 Mar. 15300 19 577 35800 

Apr. 93 9 29 1726 Apr. 158 19 57 3418 

May 51 3 12 718 May 19 9 17 1058 

June 9 9 9 540 June 645 9 70 4220 

July 5000 3 280 17368 

Aug. 9 0.5 2.6 166 

Sept, 215 0.5 40 2394 

Oct. 51 9 20 1222 

Nov. 19 9 11 680 

Dec. 6500 9 184 11390 

Total 42410 Total. 
i- 
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