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I n  a c c o r d a n c e  w i t h  t h e  p o l i c y  o f  t h e  New S o u t h  W a l e s  Liberal-Country 

P a r t y  G o v e r n m e n t  a n n o u n c e d  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  W a t e r  C o n s e r v a t i o n  a n d  I r r i g a t i o n  Commission 

t o  u n d e r t a k e  a s u r v e y  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  o n  a n  i n d i v i d u a l  valley 

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  a n d  s o u n d l y  b a s e d  p r o g r a m m e  of 

w a t e r  conservation. 

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

t y p e  e v e r  u n d e r t a k e n ,  i n v o l v e s  t h e  p r e p a r a t i o n  o f  t w e n t y  e i g h t  reports 

c o v e r i n g  t h i r t y  t w o  m a j o r  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  m a d e  o f  t h e  p h y s i o g r a p h y ,  climate, 

g r o u n d w a t e r  p o t e n t i a l  a n d  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 

u n d e r t a k e n  o f  p o s s i b l e  f u t u r e  w a t e r  development. 
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o n  t h e  w a t e r  r e s o u r c e s  o f  t h e  T u r o s s  V a l l e y  i s  t h e  t w e n t i e t h  t o  b e  issued. 

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

1 .  INTRODUCTION 

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

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

c o u l d  survive. 

T h e  c o n t i n u o u s  m i n i m u m  d a i l y  r e q u i r e m e n t s  o f  a n  a d u l t  h a s  b e e n  estimated 

a t  a b o u t  t h r e e  q u a r t e r s  o f  a g a l l o n ,  t h i s  v o l u m e  b e i n g  r e q u i r e d  t o  replenish 

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

s e v e n t y  p e r c e n t  o f  water. 

A p a r t  f r o m  t h e s e  b a s i c  r e q u i r e m e n t s  f o r  l i f e ,  t h e r e  a r e  v e r y  f e w  items 

u s e d  b y  m a n  w h i c h  d o  n o t  d e p e n d ,  a t  some s t a g e  o f  t h e i r  c r e a t i o n  or 

m a n u f a c t u r e ,  o n  water. 

W a t e r  d e m a n d s  i n  a l a r g e  m o d e r n  c i t y  m a y  a p p r o a c h  3 0 0  g a l l o n s  p e r  day, 

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

i n d u s t r y ,  home g a r d e n s ,  p a r k s  a n d  p u b l i c  s e r v i c e s  a r e  i n c l u d e d  in 

d e t e r m i n i n g  t h e  a v e r a g e  demand. 

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

d o m e s t i c  r e q u i r e m e n t s .  A b o u t  3 0 0  t o n s  o f  w a t e r  a r e  r e q u i r e d  t o  m a k e  a ton 

o f  s t e e l , , 6 0  t o n s  o f  w a t e r  a r e  u s e d  i n  p r o d u c i n g  a t o n  o f  p a p e r  a n d  about 

21/2 t o n s  o f  w a t e r  a r e  n e c e s s a r y  t o  g r o w  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. 

I n  a d d i t i o n  i t  h a s  b e e n  e s t i m a t e d  t h a t  o v e r  t h i r t y  t o n s  o f  w a t e r  a r e  used 

i n  p r o d u c i n g  a n o r m a l  d a i l y  d i e t  f o r  a n  adult. 

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

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

t h i s  d e m a n d  c a n  b e  a s s e s s e d  w h e n  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  r e p r e s e n t s  o v e r  8 0 0 , 0 0 0  g a l l o n s  o f  water 

( m o r e  t h a n  3 , 5 0 0  tons). 

T h e  o v e r a l l  a m o u n t  o f  w a t e r  o n  E a r t h  h a s  b e e n  e s t i m a t e d  t o  b e  o f  the 

o r d e r  o f  3 2 0  m i l l i o n  c u b i c  m i l e s  a n d  a s  e a c h  c u b i c  m i l e  i s  e q u i v a l e n t  to 

a b o u t  a m i l l i o n  m i l l i o n  g a l l o n s  i t  i s  d i f f i c u l t  t o  v i s u a l i s e  the 

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



2. 

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

t h e  e a r t h ,  o v e r  74 p e r c e n t  o f  t h e  t o t a l  a r e a  b e i n g  c o v e r e d  b y  t h e  oceans 

a n d  p o l a r  i c e c a p s  w h i l s t  t h e  r e m a i n i n g  26 p e r c e n t ,  c o m p r i s i n g  t h e  land 

m a s s e s ,  i s  f r e q u e n t l y  c o v e r e d  b y  s u r f a c e  w a t e r  i n  l a k e s  o r  s t r e a m s  o r  by 

w a t e r  v a p o u r  i n  clouds. 

However,  t h e  m a j o r  p r o p o r t i o n  o f  t h i s  r e s o u r c e  i s  s t o r e d  i n  t h e  oceans 

o r  p o l a r  i c e c a p s  t o  s u c h  a n  e x t e n t  t h a t  t h e  amount o f  w a t e r  i n  l a k e s  or 

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

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

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

The a i m  o f  w a t e r  c o n s e r v a t i o n  works  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  by 

s t o r i n g  w a t e r  d u r i n g  f l o o d  p e r i o d s  f o r  s u b s e q u e n t  r e l e a s e  d u r i n g  droughts 

a n d  by c o n s t r u c t i n g  w a t e r  d i s t r i b u t i o n  w o r k s  t o  e n a b l e  s u p p l i e s  t o  be 

d e l i v e r e d  t o  a r e a s  r e m o t e  f rom r i v e r  systems. 

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

A f r i c a ,  A s i a ,  r u r p 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  a n d  South 

Amer i ca  r e c e i v e s  an  a v e r a g e  o f  a l m o s t  412- feet. 

However,  when l o s s e s  due t o  t h e  n a t u r a l  p r o c e s s e s  o f  evaporation, 

t r a n s p i r a t i o n  and  s e e p a g e  a r e  d e d u 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  the 

c o n t i n e n t s ,  t h e  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 ) ,  show that 

A u s t r a l i a ' s  r u n o f f  i s  much l o w e r  t h a n  i n d i c a t e d  by t h e  a v e r a g e  rainfalls. 

The 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  m a i n l a n d  have 

b e e n  a s s e s s e d  a t  a b o u t  240  m i l l i o n  a c r e  f e e t  p e r  annum w h i c h  i s  equivalent 

t o  a d e p t h  o f  l e s s  t h a n  2 i n c h e s  o v e r  t h e  c o n t i n e n t a l  a r e a .  I n  comparison, 

r u n o f f s  f o r  othEr c o n t i n e n t s  a r e  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 

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  r e l a t i v e l y  low a v e r a g e  a n n u a l  r u n o f f  o v e r  the 

c o n t i n e n t ,  A u s t r a l i a n  s t r e a m s  t e n d  t o  e x h i b i t  g r e a t  v a r i a b i l i t y  i n  flows. 

T h e r e f o r e ,  i t  i s  n e c e s s a r y  t o  c o n s t r u c t  r e l a t i v e l y  l a r g e  w a t e r  conservation 

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

p e r i o d  o f  e a c h  drought. 



3. 

T h e  w a t e r  r e s o u r c e s  o f  a n a t i o n  a r e  o f  m a j o r  i m p o r t a n c e  t o  national 

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

p r o p e r  d e v e l o p m e n t  a n d  u s e .  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  t h e r e f o r e  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  a n d  overall 

n a t i o n a l  wealth. 

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  T u r o s s  R i v e r  Valley 

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  a b o u t  4 2 0 , 0 0 0  a c r e  f e e t  w h i c h  i s  equivalent 

t o  a p e r c e n t a g e  r u n o f f  o f  2 8  p e r c e n t  o f  t h e  a v e r a g e  v a l l e y  r a i n f a l l  o f  about 

3 4  inches. 

2 .  PHYSIOGRAPHIC FEATURES 

T h e  T u r o s s  R i v e r  V a l l e y  i s  l o c a t e d  i n  t h e  s o u t h  e a s t  c o a s t a l  r e g i o n  of 

New S o u t h  W a l e s  a n d  c o m p r i s e s  a t o t a l  a r e a  o f  a b o u t  8 4 0  s q u a r e  m i l e s .  The 

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

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  o f  t h e  T u r o s s  R i v e r  a n d  i t s  tributaries, 

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  s e a b o a r d  s t r e a m s  d r a i n i n g  i n t o  the 

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  v i c i n i t i e s  o f  M u l l i m b u r r a  P o i n t  i n  t h e  north 

a n d  T i l b a  T i l b a  L a k e  i n  t h e  south. 

T h e  a d o p t e d  b o u n d a r i e s  o f  t h e  T u r o s s  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  1, 

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

c h a r a c t e r i s t i c s  o f  t h e  valley. 

T h e  T u r o s s  V a l l e y  i s  b o u n d e d  o n  t h e  n o r t h  b y  t h e  M o r u y a  V a l l e y ,  o n  the 

w e s t  b y  t h e  M u r r u m b i d g e e  V a l l e y  a n d  o n  t h e  s o u t h  b y  t h e  B e g a  Valley. 

T h e  g e n e r a l  t o p o g r a p h y  o f  t h e  T u r o s s  R i v e r  V a l l e y  i s  s i m i l a r  t o  the 

o t h e r  r u g g e d  v a l l e y s  o n  t h e  New S o u t h  W a l e s  s o u t h  c o a s t ,  s u c h  a s  t h e  Clyde, 

M o r u y a ,  B e g a  a n d  Towamba V a l l e y s .  T h e  v a l l e y  i s  p r e d o m i n a n t l y  mountainous, 

t h i s  t e r r a i n  e x t e n d i n g  f r o m  t h e  e x t r e m e  w e s t e r n  b o u n d a r y  t o  w i t h i n  about 

f i v e  m i l e s  f r o m  t h e  c o a s t .  E v e n  n e a r  t h e  c o a s t l i n e  t h e  t e r r a i n  i s  undulating 

t o  s t e e p  w i t h  n o  e x t e n s i v e  a r e a s  o f  f l a t  land. 

T h e  h e a d w a t e r s  o f  t h e  T u r o s s  R i v e r  r i s e  i n  t h e  s o u t h - w e s t  o f  t h e  catchment 

i n  t h e  K y b e y a n  R a n g e  a t  e l e v a t i o n s  o f  a b o u t  4 , 0 0 0  f e e t .  T h e  m a i n  p e a k  in 

t h i s  a r e a  b e i n g  K y d r a  P e a k  a t  a n  e l e v a t i o n  o f  4 , 0 5 0  f e e t ,  a n d  M o u n t  Wadbilliga 

w h i c h  r i s e s  t o  n e a r l y  4 , 4 0 0  feet. 
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D o l o n d u n d a l e  C r e e k  a n d  B a c k  R i v e r  c o m p r i s e  t h e  h e a d w a t e r s  o f  the 

s y s t e m ,  a n d  j o i n  t o  f o r m  t h e  T u r o s s  R i v e r  a b o u t  7 m i l e s  n o r t h  o f  K y d r a  Peak. 

T h e  T u r o s s  R i v e r  f l o w s  g e n e r a l l y  i n  a n o r t h e r l y  d i r e c t i o n  f o r  a b o u t  20 

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

K y b e y a n  R a n g e  n e a r  C o u n t e g a n y .  A n o t a b l e  p e a k  t o  t h e  e a s t  o f  t h e  Tuross 

R i v e r  n e a r  C o u n t e g a n y  i s  M o u n t  J i l l i c a m b r a  w i t h  a n  e l e v a t i o n  o f  n e a r l y  3,400 

feet. 

T h e  w e s t e r n  b o u n d a r y  o f  t h e  T u r o s s  V a l l e y  n o r t h  o f  t h e  K y b e y a n  R a n g e  is 

t h e  T u r o s s  R a n g e ,  t h e  n o r t h e r n  l i m i t  o f  t h i s  R a n g e  b e i n g  a t  B i g  B a d j a  Hill 

w i t h  a n  e l e v a t i o n  o f  a b o u t  4 , 5 0 0  f e e t .  B o t h  t h e  K y b e y a n  a n d  T u t o s s  Ranges 

f o r m  p a r t  o f  t h e  G r e a t  D i v i d i n g  R a n g e  a l o n g  t h i s  s e c t i o n  o f  t h e  coastal 

catchments. 

E a s t  o f  M o u n t  J i l l i c a m b r a  t h e  T u r o s s  R i v e r  i s  j o i n e d  o n  t h e  l e f t  bank 

b y  W o i l a  C r e e k  w h i c h  r i s e s  i n  t h e  v i c i n i t y  o f  B i g  B a d j a  H i l l .  B e l o w  this 

j u n c t i o n  t h e  T u r o s s  R i v e r  t u r n s  t o  t h e  s o u t h  e a s t  a n d  i s  j o i n e d  o n  t h e  right 

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

M o u n t  B e l o w r a .  T h e  m a i n  t r i b u t a r y  o f  W a d b i l l i g a  R i v e r  i s  t h e  Y o w r i e  River 

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

W a d b i l l i g a  a n d  Murrabrine. 

W a n d e l l o w  C r e e k  i s  a n o t h e r  s o u t h e r n  m a j o r  t r i b u t a r y  o f  t h e  Tuross 

R i v e r  a n d  r i s e s  n e a r  M o u n t  M u r r a b r i n e  a t  a n  e l e v a t i o n  o f  o v e r  2 , 5 0 0  feet. 

A n o t a b l e  p e a k  i n  i t s  c a t c h m e n t  i s  P e a k  A l o n e  w h i c h  r i s e s  t o  o v e r  3,100 

feet. 

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

t r i b u t a r i e s  o f  B e l i m b a  a n d  G u l p h  C r e e k s ,  t h e  f o r m e r  p a s s i n g  t h e  v i l l a g e  of 

B e l o w r a  a n d  t h e  l a t t e r  p a s s i n g  Nerrigundah. 

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

C r e e k  w h i c h  r i s e s  t o  t h e  w e s t  o f  t h e  t w o  p e a k s  o f  M o u n t  D r o m e d a r y  w h i c h  rises 

t o  a b o u t  2 , 6 0 0  f e e t  a b o v e  s e a  level. 
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A n u m b e r  o f  s m a l l  c o a s t a l  s t r e a m s  i n  t h e  v a l l e y  d r a i n  i n t o  coastal 

l a k e s - w h i c h  d i s c h a r g e  i n t o  t h e  S o u t h  P a c i f i c  O c e a n .  I n  a d d i t i o n  t o  Tuross 

L a k e ,  i n t o  w h i c h  t h e  T u r o s s  R i v e r  f l o w s ,  t h e s e  l a k e s  i n c l u d e  Coila, 

Mummuga; ,  W a g o n g a ,  N a n g u d g a ,  C o r u n n a  a n d  T i l b a  T i l b a  L a k e s  b e t w e e n  the 

c o a s t a l  e x t r e m i t i e s  o f  t h e  valley. 

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

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

e l e v a t i o n  o f  t h e  landform. 

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

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

o f  t h e  s m a l l  p r o p o r t i o n  o f  c o a s t a l  p l a i n  a r e a s  i n  t h e  v a l l e y ,  t h e  dairying 

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

A r r a r t  f r o m  s m a l l  a r e a s  n e a r  t h e  c o a s t a l  t o w n s h i p  o f  N a r o o m a ,  c u l t i v a t i o n  in 

t h e  c o a s t a l  p l a i n  i s  uncommon. 

T h e  d e n s e l y  f o r e s t e d  e l e v a t e d  w e s t e r n  s e c t i o n s  o f  t h e  v a l l e y  a r e  mostly 

u n s u i t a b l e  f o r  a g r i c u l t u r a l  o r  g r a z i n g  p u r s u i t s .  O n l y  i n  s m a l l  p o c k e t s  i n  i 

t h e t v i t k n i f y L b f  B e l o w r a ,  Y o w r i e  a n d  W a n d e l l o w  i s  t h e  t e r r a i n  s u i t a b l e  for 

c a t t l e  g r a z i n g  a n d  d a i r y i n g  activities. 

T h e  g e n e r a l i s e d  l a n d  s l o p e s  o f  t h e  T u r o s s  R i v e r  V a l l e y  a r e  s h o w n  at 

F i g u r e  2 .  R u g g e d  a n d  m o u n t a i n o u s  t e r r a i n ,  c o m p r i s i n g  l a n d  s l o p e s  g r e a t e r  than 

15  d e g r e e s ,  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  v a l l e y  a n d  i t  i s  a s s e s s e d  t h a t  about 

8 1  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  a r e a  w o u l d  b e  c o n t a i n e d  w i t h i n  this 

c l a s s i f i c a t i o n .  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 t e e p  s l o p e s  e x t e n d  t o  within 

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

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

H i l l y  t o  s t e e p  t e r r a i n  ( 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 )  p r o v i d e s  a 

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

m o u n t a i n o u s  c o u n t r y  a n d  t h e  u n d u l a t i n g  c o a s t l i n e  a n d  c o m p r i s e s  a b o u t  6 

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

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

o f  f l a t  l a n d  ( s l o p e s  l e s s  t h a n  3 d e g r e e s )  a d j a c e n t  t o  t h e  c o a s t a l  l a k e s  and 

e s t u a r i e s .  T h e  u n d u l a t i n g  c o u n t r y  o c c u r s  m a i n l y  a l o n g  t h e  coastline, 

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

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  a r e a .  F l a t  l a n d  i s  v e r y  s p a r s e  i n  the 

v a l l e y  a n d  o n l y  t o t a l s  a b o u t  1 p e r c e n t  o f  t h e  c a t c h m e n t  area. 

T i m b e r  r e s o u r c e s  i n  t h e  T u r o s s  V a l l e y  a r e  p l e n t i f u l  w i t h  a b o u t  20 

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  a r e a  d e d i c a t e d  a s  e i t h e r  S t a t e  F o r e s t s  or 

T i m b e r  R e s e r v e s ;  t h e  l a r g e s t  i n d i v i d u a l  a r e a  b e i n g  t h e  D a m p i e r  State 

F o r e s t  a n d  T i m b e r  R e s e r v e  w i t h  a n  a r e a  o f  a b o u t  9 0 , 0 0 0  a c r e s .  L a r g e  areas 

o f  h e a v i l y  t i m b e r e d  C r o w n  a n d  p r i v a t e  l a n d s  a l s o  e x i s t  i n  t h e  mountainous 

w e s t e r h  r e g i o n s  o f  t h e  v a l l e y .  T i m b e r  g e t t i n g  i s  a m a j o r  i n d u s t r y  i n  the 

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

t i m b e r  m a i n l y  o f  t h e  h a r d w o o d  s p e c i e s .  T h e  B l a c k b u t t  a n d  S p o t t e d  Gum species 

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

S t r i n g y  B a r k  a n d  I r o n  B a r k  s p e c i e s  a l s o  i n  existence. 

3 .  CLIMATIC FEATURES 

R a i n f a l l  

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

T u r o s s  V a l l e y ,  r a i n f a l l  i n c r e a s i n g  w i t h  l a n d  e l e v a t i o n .  A l o n g  t h e  central 

w e s t e r n  s e c t i o n  o f  t h e  T u r o s s  V a l l e y ,  a m a r k e d  r a i n s h a d o w  e x i s t s .  Elsewhere, 

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

r a i n f a l l s  r a n g e  f r o m  l e s s  t h a n  3 0  i n c h e s  o v e r  t h e  r a i n  s h a d o w  a r e a s  t o  mo#erl 

t h a n  4 5  i n c h e s  o v e r  t h e  h i g h e r  p e a k s  o f  t h e  w e s t e r n  b o u n d a r y  o f  t h e  catchment. 

T h e  c o a s t a l  s e c t i o n  o f  t h e  r e g i o n  h a s  a n  a n n u a l  m e d i a n  r a i n f a l l  o f  b e t w e e n  30 

a n d  3 5  i n c h e s .  ( T h e  m e d i a n  i s  t h a t  r a i n f a l l  e q u a l l e d  o r  e x c e e d e d  o n  50 

p e r c e n t  o f  o c c a s i o n s ) .  T h e  d i s t r i b u t i o n  o f  a n n u a l  m e d i a n  r a i n f a l l  a c r o s s  the 

r e g i o n  i s  s h o w n  a t  F i g u r e  3 a n d  m o n t h l y  r a i n f a l l  d i s t r i b u t i o n s  a r e  shown 

a t  F i g u r e s  4 t o  15 inclusive. 
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The r i v e r  v a l l e y  i s  s h e l t e r e d  f rom m o i s t  s o u t h  t o  w e s t  a i r s t r e a m s  by 

t h e  A u s t r a l i a n  A l p s .  T h e s e  a i r s t r e a m s  a r e  t h e  m a j o r  r a i n  producing 

a i r s t r e a m s  o v e r  s o u t h e r n  New Sou th  Wales  i n  w i n t e r  a n d  s p r i n g .  Consequently, 

t h e  p e r i o d  A u g u s t  t h r o u g h  November i s  r e l a t i v e l y  d r y ,  r e c e i v i n g  o n l y  about 

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 .  A u g u s t ,  w h i c h  r e c e i v e s  a b o u t  5% o f  the 

a n n u a l  r a i n f a l l  o n  t h e  a v e r a g e ,  i s  t h e  d r i e s t  m o n t h .  I n  t h i s  month  median 

r a i n f a l l s  v a r y  f rom a p p r o x i m a t e l y  1 i n c h  i n  t h e  n o r t h  t o  2 i n c h e s  i n  the 

s o u t h  o f  t h e  r e g i o n .  Median r a i n f a l l s  i n  t h e  w e t t e s t  month  w h i c h  may occur 

i n  a n y  o n e  o f  t h e  summer m o n t h s  December,  J a n u a r y  o r  F e b r u a r y ,  d e p e n d i n g  on 

l o c a t i o n ,  a r e  b e t w e e n  21/2 and  3 inches. 

M o n t h l y  and  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  Bermagui  S o u t h ,  Bodalla, 

B o d a l l a  S t a t e  F o r e s t ,  Coba rgo ,  C o u n t e g a n y ,  K r a w a r r e e ,  Narooma P o s t  Office, 

N e r r i g u n d a h  and  T i l b a  T i l b a  a r e  g i v e n  i n  A p p e n d i c e s  1 t o  9. 

V e r y  h e a v y  s t o r m  r a i n f a l l s  o c c u r  o v e r  t h e  c a t c h m e n t  f rom t i m e  t o  time 

when a n  a c t i v e  d e p r e s s i o n  i s  c e n t r e d  o f f  t h e  New Sou th  Wales  c o a s t  t o  the 

n o r t h  o f  t h e  v a l l e y .  S tp rms  o f  t h i s  n a t u r e  o c c u r  o n  a n  a v e r a g e  o f  about 

t w i c e  p e r  y e a r .  The e s t i m a t e d  e x t r e m e  24 h o u r  f a l l  f o r  a p o i n t  i n  the 

c a t c h m e n t  i s  o f  t h e  o r d e r  o f  15 i n c h e s .  The h i g h e s t  f a l l  o n  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  farra'2Z,+ h o u r  p e r i o d  e n d i n g  9 . a . m .  i s  1 1 . 5 5  inches 

a t  B o d a l l a  on 9 t h  A p r i l ,  1945. 

Maximum 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  a b o u t  25 t o  30 inches 

o n  t h e  c o a s t  d e c r e a s i n g  t o  a b o u t  16 i n c h e s  o v e r  t h e  s h e l t e r e d  v a l l e y s  o f  the 

u p p e r  r e a c h e s  o f  t h e  r i v e r .  Maximum y e a r l y  t o t a l s  r a n g e  f rom more t h a n  75 

i n c h e s  o n  t h e  c o a s t  t o  50 i n c h e s  i n l a n d .  The T a b l e s  a t  Append ix  10 show on 

a m o n t h l y  and a n n u a l  b a s i s  f o r  Bermagui  S o u t h ,  B o d a l l a ,  B o d a l l a  State 

F o r e s t ,  Cobargo ,  C o u n t e g a n y ,  K r a w a r r e e ,  Narooma P o s t  O f f i c e ,  Nerrigundah 

and T i l b a  T i l b a  t 4 e  f o l l o w i n g  data:- 

( 1 )  The maximum and  minimum r a i n f a l l  t o t a l s  o n  record 

( 2 )  The 1 0 t h ,  3 0 t h ,  5 0 t h ,  7 0 t h  a n d  9 0 t h  percentiles. 

(A r a i n f a l l  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 ,  o n c e  i n  t e n  y e a r s  o n  t h e  a v e r a g e .  S i m i l a r l y  a rainfall 

o b s e r v a t i o n  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  seven 

t i m e s  i n  t e n  y e a r s ,  o r  a l t e r n a t i v e l y ,  a r a i n f a l l  o b s e r v a t i o n  greater 

t h a n  t h e  7 0 t h  p e r c e n t i l e  c a n  b e  e x p e c t e d  o n  a n  a v e r a g e  o f  three 

y e a r s  i n  ten). 
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T a b l e s  f o r  B o d a l l a  a n d  Cobargo  i n d i c a t i n g  t h e  minimum cumulative 

r a i n f a l l s  o n  r e c o r d  commencing i n  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  for 

up t o  12 mon ths  a r e  shown. a t  A p p e n d i x  11. 

A l t h o u g h  low r a i n f a l l  t o t a l s  may b e  r e c o r d e d  o v e r  a few consecutive 

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

s p e l l s .  On 90 p e r c e n t  o f  o c c a s i o n s  a t  l e a s t  6 i n c h e s  a r e  r e c o r d e d  i n  any 

s i x  c o n s e c u t i v e  m o n t h s .  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  12 inches. 

S t a t i o n s  i n  t h e  c a t c h m e n t  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  20 

Inches. 

T e m p e r a t u r e  

T e m p e r a t u r e  a v e r a g e s  f o r  Moruya l o c a t e d  on t h e  c o a s t  t o  t h e  n o r t h  of 

t h e  v a l l e y ,  and B o d a l l a  a r e  p r e s e n t e d  i n  T a b l e s  1 a n d  2 .  T h e s e  s t a t i o n s  are 

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

c o a s t  r e s p e c t i v e l y .  A v e r a g e s  f o 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  may be 

e s t i m a t 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  B o d a l l a  b y  4oF .  
p e r  1000 feet 

i n c r e a s e  i n  e l e v a t i o n  above  Bodalla. 

TABLE 1 

MORUYA ( E l e v a t i o n  55 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  30 Y e a r s  o f  Record 

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

Average 
Maximum 73.5 74.5 72.9 69.5 65.2 61.3 6 0 . 0  6 1 . 7  64.7 67.3 69.2 71.8 67.6 

Average 
Minimum 61.1 62.1 59.8 55.1 49,7 45.5 4 3 . 7  4 4 . 4  47.9 52.2 55.6 59.1 53.0 

Average 
Daily 67.3 68.3 66.4 62.3 57.4 53.4 5 1 . 9  5 3 . 1  56.3 59.8 62.4 65.4 60.3 

H i g h e s t  o n  r e c o r d  111.0°F. J Lowes t  on r e c o r d  31.5°F. 
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TABLE 2. 

BODALLA ( E l e v a t i o n  40 f e e t )  

A v e r a g e  T e m p e r a t u r e  ( ° F )  Based  o n  25 Y e a r s  o f  Record 

Month J a n .  Feb .  Mar.  A p r .  May J u n e  J u l y  Aug„ Sept. O c t .  Nov. Dec. 
---, 

Year 

Average 
Maximum 

76.2 77.6 75.4 71.1 66.5 62.9 6 2 . 1  6 4 . 0  67.5 70.2 72.2 74.9 70.0 

Average 
Minimum 

58.2 59.2 55.9 50.4 44.2 39.0 3 7 . 4  3 9 . 1  43.2 48.4 52.6 56.4 48.7 

Average 
Daily 67.2 68.4 65.7 60.7 55.3 50.9 4 9 . 7  5 1 . 5  55.3 59.3 62.4 65.7 59.3 

H i g h e s t  o n  record 113.0°F. Lowes t  o n  r e c o r d  25.5°F. 

V e r y  h o t  d a y s  a r e  e x p e r i e n c e d  o n  o c c a s i o n s  i n  t h e  summer. On the 

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

o f  s l i g h t l y  l e s s  t h a n  one d a y  p e r  y e a r  w h i l e  t e m p e r a t u r e s  e x c e e d i n g  90 degrees 

a r e  e x p e r i e n c e d  o n  a n  a v e r a g e  o f  4 d a y s  p e r  y e a r .  Over  t h e  l o w e s t  p a r t s  o f  the 

v a l l e y  i n l a n d  f rom t h e  c o a s t ,  t e m p e r a t u r e s  e x c e e d i n g  t h e  above  l i m i t s  occur 

more frequently. 

On o c c a s i o n s  o f  c l e a r  s k i e s  a n d  l i g h t  w i n d s  i n  w i n t e r ,  v e r y  low overnight 

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

B o d a l l a  h a s  r e c o r d e d  a n  e x t r e m e  minimum t e m p e r a t u r e  o f  26 d e g r e e s .  I t  is 

e x p e c t e d  t h a t  t e m p e r a t u r e s  a s  low a s  16 d e g r e e s  c o u l d  o c c u r  o v e r  p a r t s  o f  the 

c a t c h m e n t  above 1 , 5 0 0  feet. 

Frost. 

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  on t h e  c o a s t  t o  more t h a n  50 

p e r  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  in 

a n y  month  o f  t h e  y e a r .  S e v e r e  f r o s t s ,  however  a r e  u s u a l l y  c o n f i n e d  t o  the 

m o n t h s  May t h r o u g h  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  r a p i d l y  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  and  decreasing 

d i s t a n c e  f rom t h e  coast. 
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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  b r i g h t  s u n s h i n e  p e r  day  in 

e a c h  month  f o r  t h e  v a l l e y  a r e  shown i n  T a b l e  3 .  These  e s t i m a t e s  a r e  based 

o n  c l o u d  amount observations. 

TABLE 3 

A v e r a g e  D u r a t i o n  o f  S u n s h i n e  i n  Hours  p e r  Day 

Feb. Mar. Apr. May June J u l y  Aug. Sept. Oct. Nov. Dec. Year [Jan. 8.1 7.9 7.4 7.3 6.5 6.0 6 . 5  6.8 7.5 8.1 8.3 8.2 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 an 

A u s t r a l i a n  sunken  t a n k  a r e  shown i n  T a b l e  4 t o g e t h e r  w i t h  t h e  e s t i m a t e s  o f  the 

s t a n d a r d  d e v i a t i o n .  T h e s e  e s t i m a t e s  a r e  b a s e d  o n  r a d i a t i o n ,  a i r  temperature 

a n d  h u m i d i t y  considerations. 

TABLE 4 

E s t i m a t e d  A v e r a g e  Mon th ly  and  Annual 

E v a p o r a t i o n  i n  I n c h e s  f o r  t h e  T u r o s s  Valley 

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

Evaporation 5.4 4.4 3.8 2.3 1.7 1.2 1.4 1.7 2.4 3.2 4.8 5.3 37.6 

Standard 
Deviation 

0.7 0.8 0.7 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.6 0.8 2.7 

Wind 

The r e g i o n  e x p e r i e n c e s  s t r o n g  w i n d s  o n  o c c a s i o n s  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  a v e r a g e  s p e e d s  o f  up t o  50 miles 

p e r  h o u r  a n d  g u s t s  up t o  70 m i l e s  p e r  h o u r  o r  more may o c c u r  o n  the 

c o a s t  when a n  a c t i v e  d e p r e s s i o n  i s  l o c a t e d  o f f  t h e  New S o u t h  Wales 

coast. 
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( 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  a v e r a g e  s p e e d s  o f  50 

m i l e s  p e r  h o u r  m a y  o c c u r  a s  t h e  p r e s s u r e  gradient 

t i g h t e n  9 a h e a d  o f  a n  a p p r o a c h i n g  s o u t h e r l y  change. 

( 3 )  V i o l e n 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  local 

s t o r m s  s u c h  a s  thunderstorms. 

T a b l e  5 s h o w s  t h e  e x t r e m e  w i n d  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 point 

i n  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 5 

E s t i m a t e d  E x t r e m e  Wind  G u s t s  t o  b e  E x p e c t e d  with 

G i v e n  R e t u r n  P e r i o d s  

R e t u r n  Period 
(Years) 10 20 50 100 

E x t r e m e  W i n d  Gust 
E q u a l l e d  o r  Exceeded 

( M i l e s  p e r  Hour) 
85 90 100 105 

4 .  GROUNDWATER POTENTIAL 

T h e r e  i s  p r a c t i c a l l y  n o  d a t a  a v a i l a b l e  o n  t h e  a v a i l a b i l i t y  o f  groundwater 

w i t h i n  t h e  c a t c h m e n t  a r e a  o f  t h e  T u r o s s  R i v e r .  O n l y  e i g h t  b o r e s  a n d  wells 

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

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

c o n d i t i o n s  i n  t h e  a r e a ,  f o l l o w e d  b y  a g e n e r a l i s e d  s t a t e m e n t  o f  t h e  groundwater 

p o t e n t i a l  o f  t h e  valley. 

T h e  c a t c h m e n t  l i e s  w i t h i n  t h e  b e l t  o f  , f o l d e d  P a l a e o z o i c  r o c k s  which 

e x t e n d s  u p  t h e  e a s t e r n  c o a s t  o f  A u s t r a l i a !  T h e  o l d e s t  r o c k s  e x p o s e d  are 

o f  C a m b r i a n  a g e .  T h e s e  h a v e  b e e n  s u b j e c t e d  t o  a n u m b e r  o f  m a j o r  earth 

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

a r e  c u t  b y  a n  i n t r i c a t e  s y s t e m  o f  j o i n t s .  R o c k  t y p e s  r e p r e s e n t e d  a r e  mainly 

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

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

r e s t r i c t e d  t o  a s m a l l  a r e a  e x t e n d i n g  n o r t h w e s t  f r o m  t h e  c o a s t  slutb::of 

Narooma. 
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T h e  m o s t  w i d e l y  d i s t r i b u t e d  o f  t h e  P a l a e o z o i c  r o c k s ,  w h i c h  underlie 

m o s t  o f  t h e  c a t c h m e n t  a r e a ,  a r e  o f  O r d o v i c i a n  a g e  a n d  i n c l u d e  s l a t e ,  phyllite, 

s i l t s t o n e ,  s a n d s t o n e ,  s c h i s t ,  q u a r t z i t e  , g r e y w a c k e  a n d  l i m e s t o n e .  T h e y  are 

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

o f  t h e  C a m b r i a n  rocks. 

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  m u c h  o f  t h e  D e v o n i a n  P e r i o d ,  no 

s e d i m e n t a r y  r o c k s  w e r e  f o r m e d  i n  t h i s  a r e a ,  b u t  t h e  m a i n  d e f o r m a t i o n  o f  the 

o l d e r  r o c k s  t o o k  p l a c e .  D u r i n g  t h e  D e v o n i a n  P e r i o d ,  g r a n i t e  w a s  intruded 

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

R o c k  f o r m a t i o n  r e c o m m e n c e d  i n  t h e  U p p e r  D e v o n i a n ,  w i t h  t h e  extrusion 

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

a s e q u e n c e  o f  s h a l e  a n d  s a n d s t o n e  m a i n l y  o f  c o n t i n e n t a l  o r i g i n ,  g r a d i n g  up,-) 

i n t o  c o n g l o m e r a t e ,  s a n d s t o n e  a n d  s h a l e .  A s  s h o w n  a t  F i g u r e  1 6 ,  t h e s e  beds 

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

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

A n o t h e r  l a r g e  a r e a  o f  o u t c r o p  i s  p r e s e n t  i n  t h e  s o u t h — w e s t e r n  p a r t  o f  the 

catchment. 

T h e  o n l y  r o c k s  o f  C r e t a c e o u s  ( M e s o z o i c )  a g e  i n  t h e  a r e a  a r e  o f  igneous 

n a t u r e  a n d - o u t c r o p  i n  t h e  e x t r e m e  s o u t h — e a s t ,  w e s t  o f  C a p e  D r o m e d a r y ,  where 

t h e r e  i s  a r e l a t i v e l y  l a r g e  b o d y  o f  m o n z o n i t e  a n d  r e l a t e d  rocks. 

T e r t i a r y  d e p o s i t s  o c c u r  i n  a n u m b e r  o f  l o c a l i t i e s  b u t  i n  n o  c a s e  are 

t h e y  v e r y  e x t e n s i v e .  T h e y  c o n s i s t  o f  u n c o n s o l i d a t e d  s a n d ,  g r a v e l  a n d  cliy 

w i t h  some c o n s o l i d a t e d  s a n d s t o n e s  a n d  l i g n i t e  b e d s ,  a n d  w e r e  d e p o s i t e d  under 

g e n e r a l l y  c o n t i n e n t a l  c o n d i t i o n s  i n  a l a c u s t r i n e  o r  e s t u a r i n e  enviroment. 

T h e y  h a v e  a maximum k n o w n  t h i c k n e s s  o f  a b o u t  1 0 0  f e e t ,  a n d  m a n y  o f  them 

o c c u p y  r e l a t i v e l y  e l e v a t e d  s i t u a t i o n s  a s  a r e s u l t  o f  f l u c t u a t i o n s  i n  sea 

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

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

d e v e l o p m e n t  purposes. 
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U n c o n s o l i d a t e d  d e p o s i t s  o f  T e r t i a r y  o r  R e c e n t  age  o c c u r  i n  b e a c h  and  dune 

a r e a s  a l o n g  t h e  c o a s t ,  and  i n  a l l u v i a l  d e p o s i t s  a l o n g  t h e  T u r o s s  R i v e r .  I n  the 

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

m a r i n e  a n d  e s t u a r i n e  muds o v e r l y i n g  a n d  i n t e r b e d d e d  w i t h  t h e  r i v e r  deposits. 

F u r t h e r  u p s t r e a m ,  f l u v i a l  d e p o s i t s  o c c u r  more o r  l e s s  c o n t i n u o u s l y  f o r  about 

30 m i l e s .  The w i d t h  o f  t h e  body  o f  a l l u v i u m  i s  n e v e r  more t h a n  a b o u t  a mile, 

a n d  g e n e r a l l y  much less. 

V e r y  l i t t l e  i s  known o f  t h e  s p e c i f i c  n a t u r e  o f  t h e  d e p o s i t s ,  t h e  only 

s u b s u r f a c e  d a t a  b e i n g  f rom f i v e  t e s t  b o r e s  a t  E u r o b o d a l l a .  These  indicate 

a maximum d e p t h  o f  a b o u t  70 f e e t ,  w i t h  d o m i n a n t l y  s andy  c l a y  and  s i l t .  Sand 

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

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

o f  n e g l i g i b l e  e x t e n t ,  b o t h  a l o n g  t h e  T u r o s s  R i v e r  and  i n  i t s  estuary. 

The a v a i l a b i l i t y  o f  g r o u n d w a t e r  i n  t h e  Cambr ian  and  O r d o v i c i a n  r o c k s  is 

d e p e n d e n t  on t h e  d e g r e e  t o  w h i c h  t h e  j o i n t s  and f r a c t u r e s  i n  them transmit 

w a t e r .  G e n e r a l l y ,  t h e  s y s t e m  o f  j o i n t s  i s  s u c h  t h a t  w a t e r  i s  transmitted, 

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

groundwater. 

Y i e l d  and s a l i n i t y  w i l l  depend  l a r g e l y  on t h e  t o p o g r a p h y  a r o u n d  any 

s p e c i f i c  s i t e ,  b u t  b o r e s  sunk  a t  s u i t a b l e  l o c a t i o n s  c o u l d  be  e x p e c t e d  to 

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

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

b e  s u i t a b l e  f o r  s t o c k  u s e .  Only  one  b o r e  h a s  b e e n  r e c o r d e d  i n  O r d o v i c i a n  strata 

i n  t h e  a r e a ,  a n d  i t  o b t a i n e d  400 g a l l o n s  p e r  h o u r  f rom a d e p t h  o f  200 f e e t  in 

a s h a l e  a n d  s a n d s t o n e  s e q u e n c e .  The w a t e r  was s u i t a b l e  f o r  d o m e s t i c  use. 

No d a t a  i s  a v a i l a b l e  o n  t h e  a v a i l a b i l i t y  o f  g r o u n d w a t e r  i n  t h e  areas 

u n d e r l a i n  b y  g r a n i t e ,  b u t  p r o s p e c t s  a r e  p r o b a b l y  v a r i a b l e .  I n d i v i d u a l  sites 

wou ld  h a v e  t o  b e  examined  t o  e s t a b l i s h  t h e  p r o s p e c t s ,  b u t  d r i l l i n g  i n  these 

r o c k s  wou ld  be a r a t h e r  s p e c u l a t i v e  venture. 
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No b o r e s  h a v e  b e e n  r e c o r d e d  i n  t h e  Devon ian  s t r a t a ,  b u t  i t  i s  anticipated 

t h a t  s m a l l  t o  m o d e r a t e  s t o c k  s u p p l i e s  s h o u l d  be  o b t a i n a b l e  f rom suitable 

s i t e s ,  a l t h o u g h  s a l i n i t y  may b e  a p r o b l e m .  G r o u n d w a t e r  p r o s p e c t s  i n  the 

C r e t a c e o u s  (Mesozo ic )  i g n e o u s  r o c k s  a r e  t h o u g h t  t o  b e  v e r y  limited. 

The T e r t i a r y  u n c o n s o l i d a t e d  and  s e m i c o n s o l i d a t e d  d e p o s i t s  probably 

c o n t a i n  good a q u i f e r s ,  a n d  s h o u l d  p r o v i d e  u s e f u l  s t o c k  and  d o m e s t i c  supplies, 

a n d  p e r h a p s  e v e n  s m a l l  i r r i g a t i o n  s u p p l i e s ,  where  t h e y  o c c u r  i n  low l y i n g  areas 

w i t h  good r e c h a r g e  conditions. 

The ( T ' e r t i a r y - ;  o r  R e c e n t  d e p o s i t s  i n  t h e  e s t u a r i e s  o f  t h e  T u r o s s  and 

o t h e r  s m a l l e r  r i v e r s ,  a r e  s u b j e c t  t o  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 ,  and 

w i l l  a l s o  c o n t a i r v c o n n a t e  s a l t .  T h e r e f o r e  i n  t h e s e  d e p o s i t s  t h e  potential 

f o r  l a r g e  s c a l e  g r o u n d w a t e r  d e v e l o p m e n t  i s  p o o r .  Smal l  f r e s h  s u p p l i e s  can 

p r o b a b l y  b e  o b t a i n e d  l o c a l l y  f rom s h a l l o w  w e l l s  o r  s p e a r  p o i n t s  i n  natural 

l e v e e  b a n k s ,  whe re  t h e s e  o c c u r .  A q u i f e r s  i n  t h e s e  w i l l  b e  r e p l e n i s h e d  by 

d i r e c t  i n f i l t r a t i o n  o f  r a i n w a t e r ,  b u t  ove rpumping  wou ld  c a u s e  i n t r u s i o n  of 

t h e  u n d e r l y i n g  s a l t  water. 

The a l l u v i u m  a l o n g  t h e  m a i n  v a l l e y  o f  t h e  T u r o s s  R i v e r  f rom t h e  upper 

l i m i t  o f  t i d a l  i n f l u e n c e  t o  a b o u t  W a t t l e  G r o v e ,  p r o b a b l y  c o n t a i n s  a relatively 

l a r g e  volume o f  low s a l i n i t y  w a t e r .  The a q u i f e r s  w i t h i n  t h i s  a l l u v i u m  do not, 

h o w e v e r ,  a p p e a r  t o  b e  v e r y  t h i c k  o r  e x t e n s i v e  and  a c o n s i d e r a b l e  amount of 

t e s t  d r i l l i n g  would  be  n e c e s s a r y  t o  l o c a t e  t h e  m o s t  s u i t a b l e  f o r m a t i o n s  for 

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

s u p p l i e s  c a n  be  o b t a i n e d  f rom t h i s  body o f  a l l u v i u m  a l t h o u g h  no m a j o r  overall 

d e v e l o p m e n t  i s  likely. 

The amount o f  g r o u n d w a t e r  a v a i l a b l e  f rom t h e  s m a l l  vo lumes  o f  alluvium 

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

a n d  d o m e s t i c  s u p p l i e s  wou ld  p r o b a b l y  be  a v a i l a b l e  locally. 

U s e f u l  s m a l l  d o m e s t i c  s u p p l i e s  may be  a v a i l a b l e  f rom some o f  t h e  dune 

a r e a s ,  b u t  t h e s e  a r e  o f  l i m i t e d  e x t e n t  and  no m a j o r  g r o u n d w a t e r  development 

seems possible. 
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5 .  STREAM GAUGING STATIONS 

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

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

T h e  m a i n  c l i m a t i c  c o n t r o l  i s  t h e  a m o u n t  a n d  d i s t r i b u t i o n  o f  precipitation 

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

t r a n s p i r a t i o n  p r o c e s s  w h i c h  o c c u r  v i r t u a l l y  continuously. 

P h y s i o g r a p h i c  f a c t o r s  i n c l u d e  t h e  s i z e ,  s h a p e  a n d  s l o p e  o f  t h e  catchment 

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

a n d  s w a m p s ;  l a n d  u s e ;  a n d  r i v e r  c h a n n e l  c h a r a c t e r i s t i c s .  Many o f  these 

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

c h a r a c t e r i s t i c s  o f  a p a r t i c u l a r  r i v e r  valley. 

T h e  m e a s u r e m e n t  o f  s t r e a m f l o w  i s  A n  e s s e n t i a l  s t e p  i n  t h e  a s s e s s m e n t  of 

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

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

h y d r o - e l e c t r i c  g e n e r a t i o n .  I n t e n s i v e  r e s e a r c h  i n t o  m e t h o d s  o f  estimating 

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

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  h a s  b e e n  i n  p r o g r e s s  f o r  m a n y  y e a r s  b u t ,  has 

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

measurement. 

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

t h e  m e a s u r e m e n t  o f  r i v e r  l e v e l s ,  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 constant 

d a t u m  a n d  t h e  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  m e a s u r e d  h e i g h t  w i t h  stream 

discharge. 

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

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

b a n k  o r  o n  b r i d g e  p i e r s .  I f  a s u f f i c i e n t  n u m b e r  o f  a c c u r a t e  o b s e r v a t i o n s  is 

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

i s  s a t i s f a c t o r y  f o r  t h e  c o m p u t a t i o n  o f  d i s c h a r g e .  A t  k e y  s t a t i o n s  or 

s t a t i o n s  i n  i s o l a t e d  a r e a s ,  t h e  c o n t i n u o u s  v a r i a t i o n s  i n  s t r e a m  l e v e l  are 

u s u a l l y  r e c o r d e d  m e c h a n i c a l l y .  T h e s e  c o n t i n u o u s  r e c o r d s  a r e  usually 

p r o d u c e d  b y  a n  a u t o m a t i c  g r a p h i c a l  r e c o r d e r  a c t i v a t e d  b y  a f l o a t  o r  pressure 

o p e r a t e d  system. 



16. 

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

' m a d e  b y  u s e  o f  a c u r r e n t  m e t e r  t o  m e a s u r e  f l o w  v e l o c i t i e s ,  a n d  s u r v e y  methods 

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

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. 

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

h e i g h t s  a n d  c o r r e s p o n d i n g  i n d i v i d u a l  d i s c h a r g e  m e a s u r e m e n t s .  T h e s e  relation- 

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

t o  c h a n g e  i n  c h a n n e l s  c o m p o s e d  o f  e r o s i v e  m a t e r i a l .  A s  m o s t  n a t u r a l  channels 

a r e  s u b j e c t  t o  v a r y i n g  d e g r e e s  o f  e r o s i o n  a n d  c h a n g i n g  h y d r a u l i c  properties 

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

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

s t a t i o n  rating. 

T h e  g a u g e  h e i g h t - d i s c h a r g e  r e l a t i o n s h i p s  a r e  e m p l o y e d  t o  e s t i m a t e  stream 

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

a v a i l a b l e  f o r  t h e  s t a t i o n .  I t  i s  t h e r e f o r e  p o s s i b l e  t o  d e r i v e  continuous 

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

h e i g h t - d i s c h a r g e  relationship. 

S t r e a m  d i s c h a r g e s  a r e  n o r m a l l y  g i v e n  i n  t e r m s  o f  c u s e c s ;  o n e  cusec 

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

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

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

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  a r e a .  F o r  s m a l l e r  p r o j e c t s ,  s u c h  as 

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

i n  g a l l o n s ;  a f l o w  o f  o n e  c u s e c  i s  a p p r o x i m a t e l y  e q u a l  t o  3 7 4  Imperial 

g a l l o n s  p e r  minute. 

S t r e a m  g a u g i n g  i n  t h e  T u r o s s  R i v e r  V a l l e y  c o m m e n c e d  w i t h  the 

i n s t a l l a t i o n  o f  a s t a t i o n  o n  t h e  T u r o s s  R i v e r  a t  T u r o s s  i n  1 9 2 4 .  This 

s t a t i o n  w a s  m a i n t a i n e d  u n t i l  1 9 3 1  w h e n  i t  w a s  d i s c o n t i n u e d  b e c a u s e  o f  the 

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

o p e r a t i o n  o f  t h i s  s t a t i o n  w e r e  i n a d e q u a t e l y  d e f i n e d  i n  t h e  m e d i u m  a n d  high 

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

s t a f f  d u r i n g  f r e s h e t s  o r  floods. 
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I t  w a s  n o t  u n t i l  1 9 4 8  t h a t  f u r t h e r  s t r e a m f l o w  m e a s u r e m e n t s  W e r e  m a d e  in 

t h e  T U r o s s  V a l l e y ,  w h e n  a g a u g i n g  s t a t i o n  w a s  e s t a b l i s h e d  o n  t h e  T u r o s s  River 

a t  T u r o s s  V a l e ,  a b o u t  t h r e e  r i v e r  m i l e s  d o w n s t r e a m  o f  T u r o s s .  F u r t h e r  stations 

w e r e  s u b s e q u e n t l y  e s t a b l i s h e d  o n  t h e  T u r o s s  R i v e r  w i t h  i n s t a l l a t i o n s  at 

B e l o w r a  i n  1 9 5 4 , .  W a t t l e g r o v e  i n  1 9 5 9  a n d  d o w n s t r e a m  o f  W a d b i l l i g a  River 

J u n c t i o n  i n  1964. 

T h e  a s s e s s m e n t  o f  s t r e a m f  l o w  c o n t r i b u t i o n s  f r o m  p r i n c i p a l  tributaries 

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

t h e  Y o w r i e  R i v e r  a t  Y o w r i e  i n  1 9 5 8 .  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  b y  the 

e s t a b l i s h m e n t  o f  a s t a t i o n  o n  t h e  W a n d e l l o w  C r e e k  a t  W a n d e l l a  i n  1966. 

T h e  l o c a t i o n s  o f  a l l  g a u g i n g  s t a t i o n s  i n  t h e  T u r o s s  R i v e r  V a l l e y  are 

s h o w n  a t  F i g u r e  17 a n d  r e l e v a n t  d e t a i l s  c o n c e r n i n g  e a c h  s t a t i o n  a r e  given 

i n  T a b l e  6. 

TABLE 6 

Stream Station 

Catchment 
Area 

(Square 
Miles) 

T y p e  of 
Gauge 

P e r i o d  of 
Operation 

T u r o s s  River Belowra 205 Pressure 
Recorder 

1 9 5 4  t o  date 

T u r o s s  River D o w n s t r e a m  of 
Wadbilliga 
R i v e r  Junction 

365 Pressure 
Recorder 

1 9 6 4  t o  date 

T u r o s s  River "* Tuross 35 Staff 
Gauge 

1 9 2 4  t o  1931 

T u r o s s  River * T u r o s s  Vale 60 Pressure 
Recorder 

1 9 4 8  t o  1961 

T u r o s s  River * Wattlegrove 534 S t a f f  ' 
Gauge 

1 9 5 9  t o  1962 

Wandellow 
Creek 

Wandella 21 P r e s s u r e  1 
Recorder 

1 9 6 6  t o  date 

Yowrie 
River 

Yowrie 51 Pressure 
Recorder 

1 9 5 8  t o  date 

* D i s c o n t i n u e d  stations. 

A t  p r e s e n t ,  t h e r e  a r e  f o u r  s t r e a m  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  which 

a r e  o p e r a t e d  b y  t h e  W a t e r  C o n s e r v a t i o n  a n d  I r r i g a t i o n  C o m m i s s i o n  o f  New South 

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

T u r o s s  R i v e r  V a l l e y .  T h e  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 i s  v a l l e y  o f  about 

4 . 8  s t a t i o n s  p e r  t h o u s a n d  s q u a r e  m i l e s ,  e x c e e d s  t h e  d e n s i t y  f o r  Coastal 
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New S o u t h  Wales  o f  3 . 6  s t a t i o n s  p e r  1 , 0 0 0  s q u a r e  m i l e s  a n d  i s  substantially 

g r e a t e r  t h a n  t h e  New S o u t h  W a l e s  and  A u s t r a l i a n  a v e r a g e s  o f  2 . 2  s t a t i o n s  and 

0 . 5  s t a t i o n s  p e r  1 , 0 0 0  s q u a r e  m i l e s ,  respectively. 

Some d i f f i c u l t i e s  h a v e  b e e n  e x p e r i e n c e d  i n  m a i n t a i n i n g  continuous 

o p e r a t i o n  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  t h e  v a l l e y  a n d  a s  a r e s u l t  two stations 

h a v e  b e e n  d i s c o n t i n u e d  o n  t h e  T u r o s s  R i v e r  s i n c e  1961.  The g a u g i n g  s t a t i o n  at 

T u r o s s  V a l e  c e a s e d  o p e r a t i o n .  i n  1961 d u e  t o  t h e  u n a v a i l a b i l i t y  o f  gauge;: 

r e a d e r s  a n d  t h e  W a t t l e g r o v e  s t a t i o n  was  d i s c o n t i n u e d  i n  1962 b e c a u s e  o f  unstable 

f e a t u r e s  o f  t h e  r i v e r  c o n t r o l .  D u r i n g  t h i s  p e r i o d  howeve r ,  s t r e a m f l o w  behaviour 

o f  t h e  T u r o s s  R i v e r  w a s  r e c o r d e d  a t  t h e  Be lowra  g a u g i r g  station. 

I t  i s  i n t e n d e d  t o  expand  t h e  e x i s t i n g  n e t w o r k  o f  s t r e a m  g a u g i n g  stations 

by t h e  i n s t a l l a t i o n  o f  a u t o m a t i c  f l o a t  r e c o r d e r s  o n  t h e  W a d b i l l i g a  River 

d o w n s t r e a m  o f  t h e  Yowrie  R i v e r  j u n c t i o n  a n d  on. t h e  T u r o s s  R i v e r  downs t r eam of 

t h e  W a d b i l l i g a  R i v e r  j u n c t i o n .  A p r e s s u r e  r e c o r d e r  i s  t o  b e  i n s t a l l e d  at 

T u r o s s  Vale. 

The p r o p o s e d  c o v e r a g e  w i l l  r e s u l t  i n  a d e n s i t y  o f  7 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 r  more  t h a n  t h r e e  t i m e s  t h e  d e n s i t y  f o r  t h e  State. 

The  expanded  n e t w o r k  w i l l  m e a s u r e  f l o w s  f r o m  a b o u t  t h r e e - q u a r t e r s  o f  the 

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

t h e  m a j o r i t y  o f  a n y  f u t u r e  w a t e r  c o n s e r v a t i o n  o r  u t i l i s a t i o n  schemes  in 

t h e  valley. 

6 .  CATCHMENT YIELDS 

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

o n  many f a c t o r s ,  t h e  m a i n  o n e s  b e i n g  a n n u a l  r a i n f a l l ,  c a t c h m e n t  area, 

t o p o g r a p h y  a n d  g e o l o g y .  To a l e s s e r  e x t e n t ,  a n n u a l  y i e l d  i s  i n f l u e n c e d  by 

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

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

The s y s t e m a t i c  r e c o r d i n g  c f  s t r e a m f l o w s  i n  t h e  T u r o s s  R i v e r  V a l l e y  has 

p r o v i d e d  a c o n s i d e r a b l e  vo lume o f  d a t a  f o r  e s t i m a t i o n  o f  w a t e r  y i e l d  f rom the 

v a r i o u s  s e c t i o n s  o f  t h e  valley. 

Over  a f o u r t e e n  y e a r  p e r i o d  commencing i n  J a n u a r y ,  1955 t h e  average 

d i s c h a r g e  o f  t h e  T u r o s s  R i v e r  a t  Be lowra  was  1 6 8 , 0 0 0  a c r e  f e e t  p e r  annum 

w h i c h  i s  e q u i v a l e n t  t o  a n  a v e r a g e  d i s c h a r g e  o f  230 c u s e c s  ( 8 6 , 0 0 0  gallons 

p e r  m i n u t e ) .  At t h e  u p s t r e a m  g a u g i n g  s t a t i o n  on t h e  T u r o s s  R i v e r  a t  Tuross 



19. 

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

J a n u a r y  1 9 4 9  w a s  4 8 , 2 0 0  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  6 6  cusecs 

( 2 4 , 7 0 0  g a l l o n s  p e r  m i n u t e ) .  M e a s u r e m e n t  o f  f l o w  f r o m  t h e  Y o w r i e  R i v e r  at 

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

a v e r a g e  a n n u a l  d i s c h a r g e  w a s  3 8 , 0 0 0  a c r e  f e e t  o r  5 2  c u s e c s  ( 1 9 , 5 0 0  gallons 

p e r  m i n u t e )  o v e r  a , t e n  y e a r  p e r i o d  c o m m e n c i n g  i n  J a n u a r y ,  1959. 

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  v a r i o u s  s t r e a m f l o w  s t a t i o n s  i n  the 

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

T a b l e  7 .  D e t a i l s  o f  m o n t h l y  maximum,  m i n i m u m  a n d  m e a n  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  T u r o s s  R i v e r  a t  B e l o w r a  a n d  T u r o s s  V a l e ,  a n d  the 

Y o w r i e  R i v e r  a t  Y o w r i e  a r e  g i v e n  i n  A p p e n d i c e s  12 t o  1 4  inclusive. 

TABLE 7 

Stream Station 
Complete 
Y e a r s  of 
Records 

A v e r a g e  A n n u a l  Y i e l d  Over 
P e r i o d  o f  C o m p l e t e  Y e a r s  of 

Records 

A c r e  Feet Cusecs Gallons 
Per 

Minute 

T u r o s s  River 

T u r o s s  River 

Y o w r i e  River 

Belowra 

* T u r o s s  Vale 

Yowrie 

14 

12 

10 

168,000 

48,200 

38,000 
1 

230 

66 

52 

86,000 

24,700 

19,500 

* D i s c o n t i n u e d  station. 

7 .  AVERAGE ANNUAL RUNOFF 

I n  c o m p a r i s o n  w i t h  m a n y  r i v e r  v a l l e y s  i n  t h e  S t a t e ,  s t r e a m f l o w  records 

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

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  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  T u r o s s  Valley 

h a s  t h e r e f o r e  b e e n  n e c e s s a r i l y  b a s e d  o n  a p p r o x i m a t e  s t r e a m f l o w  correlations 

w i t h  t h e  a d j o i n i n g  S h o a l h a v e n  R i v e r  V a l l e y  f o r  w h i c h  s t r e a m f l o w  r e c o r d s  are 

a v a i l a b l e  f r o m  1909. 

T h e  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  a v e r a g e  annual 

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  T u r o s s  V a l l e y  a r e  o f  t h e  o r d e r  o f  4 2 0 , 0 0 0  acre 

f e e t  ( 1 1 4 , 0 0 0  m i l l i o n  g a l l o n s )  e q u i v a l e n t  t o  a c o n t i n u o u s  r a t e  o f  215,000 

g a l l o n s  p e r  m i n u t e .  On a s q u a r e  m i l e  o f  c a t c h m e n t  a r e a  b a s i s  t h e s e  resources 

a r e  a b o u t  2 9  p e r c e n t  g r e a t e r  t h a n  t h e  a v e r a g e  f o r  C o a s t a l  New S o u t h  W a l e s  and 

a r e  e q u i v a l e n t  t o  a b o u t  6 t i m e s  t h e  a v e r a g e  f o r  t h e  A u s t r a l i a n  mainland. 

4 
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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 v e r a g e  a n n u a l  r u n o f f  f o r  t h e  Tuross 

R i v e r  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  3 8 0 , 0 0 0  a c r e  f e e t  p e r  a n n u m .  T h e  i n c r e a s e  i n  t h e  current 

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

r e l i a b l e  s t r e a m f l o w  r e c o r d s  now available. 

I n  t h e  f o l l o w i n g  T a b l e  8 t h e  e s t i m a t e d  l o n g  t e r m  a n n u a l  r u n o f f  o f  the 

T u r o s s : I t i v e r  V a l l e y  i s  c o m p a r e d  w i t h  t h e  c o r r e s p o n d i n g  r u n o f f s  f o r  other 

v a l l e y s  o n  t h e  New S o u t h  W a l e s  s o u t h  coast. 

TABLE 8 

Valley 

Catchment 
A r e a  in 
Square 

E s t i m a t e d  L o n g  T e r m  Average 
A n n u a l  Runoff 

A c r e  Feet A c r e  Feet Percentage 
Miles P e r  Annum P e r  Annum Runoff 

P e r  Square 
Mile 

T u r o s s  Valley 840 420,000 500 28% 
( I n c l u d i n g  Streams 

S o u t h  t o  Cape 
Dromedary) 

C l y d e  Valley 1,260 750,000 600 25% 

M o r u y a  Valley 600 340,000 570 327. 

B e g a  Valley 740 400,000 540 27% 

S h o a l h a v e n  Valley 2,820 1,460,000 520 28% 

T h e  a v e r a g e  a n n u a l  r u n o f f  o f  t h e  T u t o s s  V a l l e y  i s  e q u i v a l e n t  t o  about 

28  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  w h i c h  i s  o f  s i m i l a r  o r d e r  t o  runoff 

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

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

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

expected. 

8 .  VARIABILITY OF STREAMFLOWS 

I n  g e n e r a l ,  t h e  p a t t e r n  o f  a n n u a l  r u n o f f  i s  3 i m i l a r  t o  t h a t  o f  annual 

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

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

r e l a t e d  t o  r a i n f a l l  d i s t r i b u t i o n  a n d  s e a s o n a l  d i f f e r e n c e s ,  a n d  fluctuattOns: 

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

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

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

w h i c h  c o u l d  b e  a v a i l a b l e  i n  a p a r t i c u l a r  y e a r  o r  t h e  p r o b a b l e  e x t e n t  t o  which 

t h e  v a l l e y ' s  s u r f a c e  w a t e r  r e s o u r c e s  c o u l d  b e  u n u s e d  w i t h o u t  the 

c o n s t r u c t i o n  o f  c o n s e r v a t i o n  works. 

I n  t h e  p l a n n i n g  o f  w a t e r  r e s o u r c e  p r o j e c t s ,  t h e  o b j e c t  o f  w h i c h  i s  to 

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

p e r i o d s ,  i t  i s  n e c e s s a r y  t o  s t u d y  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  o n  a monthly 

o r  e v e n  d a i l y  basis. 

I n  common w i t h  t h e  m a j o r i t y  o f  o t h e r  s t r e a m s  i n  New S o u t h  W a l e s  the 

s t r e a m s  o f  t h e  T u r o s s  V a l l e y  e x h i b i t  a h i g h  d e g r e e  o f  v a r i a b i l i t y .  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  a t  s e l e c t e d  s t a t i o n s  i n  t h e  valley 

i s  g i v e n  i n  T a b l e  9 w h i c h  s h o w s  t h e  maximum,  m i n i m u m  a n d  m e a n  discharges 

r e c o r d e d  a t  t h r e e  s t a t i o n s  o v e r  t h e  p e r i o d s  o f  a v a i l a b l e  records. 

TABLE 9 

Stream Station P e r i o d  of 
Record's 

R e c o r d e d  Discharges 

Maximum Minimum Mean 

Tuross 
River 

Belowra 1 9 5 4  t o  1968 2 8 , 1 0 0  cusecs 
(10,500,000 

g.p.m.) 

0 . 5  cusecs 
( 1 9 0  g.p.m.) 

2 3 0  cusecs 
(86,000 

g.p.m.) 

Tuross 
River 

Tuross* 
Vale 

1 9 4 8  t o  1961 4 , 8 0 0  cusecs 
(1,800,000 

g.p.m.) 

0 6 6  cusecs 
(24,700 

g.p.m.) 

Yowrie 
River 

Yowrie 1 9 5 8  t o  1968 7 , 4 0 0  cusecs 
(2,800,000 

g.p.m.) 

0 . 1  cusecs 
( 4 0  g.p.m.) 

52 cusecs 
(19,500 

g.p.m.) 

D i s c o n t i n u e d  Station 

A s  i n d i c a t e d  i n  T a b l e  9 t h e  maximum r a t e  o f  f l o w  a t  t h e  s t a t i o n  o n  the 

Y o w r i e  R i v e r  a t  Y o w r i e  o c c u r r e d  i n  O c t o b e r  1 9 5 9  when  7 , 4 0 0  c u s e c s  or..146 

c u s e c s  p e r s e p l a r e  - t r i ne  w e r e  r e c o r d e d ;  H o w e v e r  t h e  r u n o f f  i n t e n s i t y  during 

t h i s  f l o o d  w h i c h  o c c u r r e d  o n  t h e  T u r o s s  R i v e r  a t  B e l o w r a  w a s  a b o u t  63  cusecs 

p e r  s q u a r e  m i l e .  T h i s  r e s u l t  i s  i n  a c c o r d a n c e  w i t h  e x p e r i e n c e  w h i c h  normally 

I n d i c a t e s  t h a t  t h e  i n t e n s i t y  o f  f l o o d  r u n o f f  p e r  u n i t  o f  c a t c h m e n t  area 

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

i n t e n s i t y  a n d  d i s t r i b u t i o n  p a t t e r n  o f  r a i n f a l l  m a y  r e s u l t  i n  a larger 

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

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

t h e  N o v e m b e r  1 9 6 1  f l o o d  w a s  s u c h  t h a t  t h e  B e l o w r a  g a u g i n g  s t a t i o n  r e c o r d e d  a 

p e a k  i n t e n s i t y  o f  137  c u s e c s  p e r  s q u a r e  m i l e  w h i l e  t h e  Y o w r i e  g a u g i n g  station 

r e g i s t e r e d  1 2 1  c u s e c s  p e r  s q u a r e  mile. 

A s  p r e v i o u s l y  i n d i c a t e d ,  t h e  f r e q u e n c y  w i t h  w h i c h  l o w  f l o w s  are 

e x p e r i e n c e d  i s  r e l a t e d  t o  t h e  t y p e  a n d  s e a s o n a l  d i s t r i b u t i o n  o f  annual 

r a i n f a l l .  B e c a u s e  i t  i s  c o m p a r a t i v e l y  r a r e  f o r  t h e  v a l l e y  t o  experience 

p r o l o n g e d  p e r i o d s  o f  l o w  r a i n f a l l ,  e x t e n d e d  p e r i o d s  o f  e x t r e m e l y  l o w  f l o w s  are 

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

s t a t i o n s  a r e  s h o w n  i n  T a b l e  9 .  O v e r  t h e  p e r i o d s  o f  a v a i l a b l e  records 

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

o f  0 . 5  c u s e c s  ( 1 9 0  g a l l o n s  p e r  m i n u t e )  a n d  0 . 1  c u s e c s  ( 4 0  g a l l o n s  p e r  minute) 

b e i n g  r e c o r d e d  a t  t h e  B e l o w r a  a n d  Y o w r i e  g a u g i n g  s t a t i o n s  respectively. 

D u r i n g  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 ,  t h e  T u r o s s  R i v e r  a t  T u r o s s  V a l e  has 

c e a s e d  t o  f l o w  f o r  a p e r i o d  o f  2 d a y s  i n  J a n u a r y  1952. 

R e f e r e n c e  t o  T a b l e  9 s h o w s  t h a t  t h e  maximum r e c o r d e d  i n s t a n t a n e o u s  flow 

f o r  t h e  T u r o s s  R i v e r  a t  B e l o w r a  h a s  e x c e e d e d  t h e  m e a n  f l o w  b y  1 2 , 0 0 0  percent, 

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

m e a n  f l o w .  S i m i l a r  v a r i a t i o n s  a r e  d i s p l a y e d  i n  t h e  s t r e a m f l o w  r e c o r d s  o f  the 

Y o w r i e  R i v e r  a t  Y o w r i e .  A t  t h i s  s t a t i o n  t h e  maximum a n d  m i n i m u m  flows 

r e c o r d e d  w e r e  1 4 , 0 0 0  p e r c e n t  a n d  0 . 2  p e r c e n t  o f  t h e  m e a n  f l o w  respectively. 

O v e r  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  f o r  t h e  T u r o s s  R i v e r  a t  T u r o s s  Vale, 

d i s c h a r g e s  h a v e  f l u c t u a t e d  f r o m  z e r o  t o  a l m o s t  7 , 3 0 0  p e n : e l - i t  o f  t h e  m e a n  flow. 

When e x p r e s s e d  i n  t e r m s  o f  m o n t h l y  d i s c h a r g e s ,  s t r e a m f l o w  records 

i n d i c a t e  t h a t  t h e  maximum m o n t h l y  f l o w s  r e c o r d e d  a t  t h e  s t a t i o n s  a t  Belowra, 

Y o w r i e  a n d  T u r o s s  V a l e  h a v e  b e e n  8 ,  9 a n d  2 0  t i m e s  t h e  m e a n  m o n t h l y  flows 

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

a l l  b e e n  l e s s  t h a n  3 p e r c e n t  o f  t h e i r  r e s p e c t i v e  m e a n  m o n t h l y  flow.. 

As  e x p e c t e d ,  t h e  a n n u a l  v a r i a t i o n s  i n  s t r e a m f l o w  e x h i b i t  a l e s s e r  degree 

o f  v a r i a b i l i t y  t h a n  b o t h  d a i l y  o r  m o n t h l y  d i s c h a r g e s .  E x t r e m e  maximum and 
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m i n i m u m  a n n u a l  f l o w s  a t  T u r o s s  V a l e  o v e r  a p e r i o d  o f  12 y e a r s  h a v e  been 

3 2 0  p e r c e n t  a n d  18 p e r c e n t  o f  t h e  m e a n  a n n u a l  f l o w .  D e v i a t i o n s  f r o m  t h e  mean 

a n n u a l  f l o w s  r e c o r d e d  f o r  t h e  Y o w r i e  R i v e r  a t  Y o w r i e  a n d  t h e  T u r o s s  R i v e r  at 

B e l o w r a  a r e  a l s o  s i m i l a r .  O v e r  t h e  p e r i o d s  o f  a v a i l a b l e  r e c o r d s  t h e  maximum 

a n d  m i n i m u m  a n n u a l  s t r e a m f i o w s  a t  Y o w r i e  h a v e  b e e n  2 7 0  a n d  2 p e r c e n t  o f  the 

m e a n  a n n u a l  f l o w ,  w h e r e a s  B e l o w r a  g a u g i n g  s t a t i o n  h a s  r e c o r d e d  a maximum flow 

o f  2 3 0  p e r c e n t  a n d  a m i n i m u m  f l o w  o f  5 p e r c e n t  o f  t h e  m e a n  flow. 

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

s t a t i o n s  a t  T u r o s s  V a l e ,  B e l o w r a ,  a n d  Y o w r i e  a r e  g i v e n  i n  F i g u r e  18 which 

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

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

s t r e a m f l o w s  i n  t h e  valley. 

T h e  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  C o b a r g o  a n d  K r a w a r r e e  over 

p e r i o d s  o f  8 1  y e a r s  a n d  6 7  y e a r s  r e s p e c t i v e l y  a r e  s h o w n  a t  F i g u r e  1 9 .  These 

l o c a t i o n s  c a n  b e  c o n s i d e r e d  t o  b e  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  a n d  inland 

s e c t 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 .  R e f e r e n c e  t o  F i g u r e  19  s h o w s  t h a t ,  for 

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

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

A v e r a g e  m o n t h l y  s t r e a m f  l o w s  s h o w n  a t  F i g u r e  2 0  f o r  Y o w r i e  a n d  Belowra 

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

d u r i n g  J a n u a r y  a n d  F e b r u a r y  i s  c o n s i d e r a b l y  b e l o w  o t h e r  m o n t h s  experiencing 

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

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

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

t h e  s t r e a m f  l o w  averages. 

9 .  PERSISTENCE OF STREANFLOWS 

I n  common w i t h  t h e  m a j o r i t y  o f  S o u t h  C o a s t  s t r e a m s ,  t h o s e  o f  t h e  Tuross 

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

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

a '  s i g n i f i c a n t  g r o u n d w a t e r  s u p p l y  w h i c h  c o n t r i b u t e s  t o  s t r e a m f l o w  for 

e x t e n d e d  p e r i o d s  d u r i n g  t i m e s  o f  l o w  f l o w ,  a t  a g r a d u a l l y  d i m i n i s h i n g  rate. 

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

s t r e a m  i s  t h e  f l o w  d u r a t i o n  c u r v e .  T h e  f l o w  d u r a t i o n  c u r v e  s h o w s  the 
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p e r c e n t a g e  o f  t i m e  i n  t h e  p e r i o d  o f  r e c o r d  i n  w h i c h  t h e  f l o w  was  e q u a l  t o  or 

g r e a t e r  t h a n  any  g i v e n  r a t e .  T h u s  t h e  f l o w  d u r a t i o n  c u r v e  may b e  u s e d  to 

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

r e c o r d .  As s u c h ,  t h i s  c u r v e  i n d i c a t e s  t h e  p e r c e n t a g e  r e l i a b i l i t y  of 

e x p e r i e n c i n g  f l o w s  o f  a g r e a t e r  magnitude. 

The f l o w  d u r a t i o n  c u r v e  o f  t h e  T u r o s s  R i v e r  a t  Be lowra  i s  g i v e n  at 

F i g u r e  21 and  t h e  r e l a t i v e  f r e q u e n c i e s  o f  f l o w  a r e  g i v e n  i n  T a b l e  10. 

TABLE 10 

P e r c e n t a g e  o f  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 

107 480 179,500 

30% 137 51,200 

50% 75 28,000 

70% 34 12,700 

90% 10 3,700 

95% 5 1,900) 

100% 0.5 . 190 

The d u r a t i o n  c u r v e  o f  d i s c h a r g e  f o r  t h e  T u r o s s  R i v e r  a t  T u r o s s  V a l e  is 

shown a t  F i g u r e  22 a n d  t h e  f l o w  f r e q u e n c y  s t a t i s t i c s  f o r  t h i s  s t a t i o n  are 

g i v e n  i n  T a b l e  11. 

TABLE 11 

P e r c e n t a g e  o f  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% 200 74,800 

30% 36 13,500 

50% 15 5,600 

, 70% 6.5 2,400 

90% 1.3 490 

95% . 0.7 260 

100% 0 0 
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The f l o w  d u r a t i o n  c u r v e  f o r  t h e  Yowrie  R i v e r  a t  Yowrie  i s  appended  at 

F i g u r e  23 and t h e  f l o w  f r e q u e n c y  d a t a  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  12. 

TABLE 12 . 

P e r c e n t a g e  o f  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 

107 90 33,700 

30% 26 9,700 

50% 13 4,900 

70% 6 2,200 

90% 1.3 490 

95% 0.7 260 

100% 0.1 40 

A l t h o u g h  t h e  f l o w  d u r a t i o n  c u r v e s  shown a t  F i g u r e s  21 t o  23 i n d i c a t e  the 

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

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

v a l l e y .  A c o n v e n i e n t  f o r m  o f  c o m p a r i s o n  b e t w e e n  d u r a t i o n  c u r v e s  i s  afforded 

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

a r e a  a b o v e  t h e  g a u g e .  A d u r a t i o n  c u r v e  c o n s t r u c t e d  i n  t h i s  manner  w i l l  give 

t h e  f l o w  i n  c u s e c s  p e r  s q u a r e  m i l e  and  a l l o w s  a d i r e c t  c o m p a r i s o n  t o  b e  made 

w i t h  o t h e r  f l o w  d u r a t i o n  curves. 

The c u r v e s ,  shown a t  F i g u r e  24 i n d i c a t e  t h a t  o f  t h e  t h r e e  stations 

s e l e c t e d  f o r  c o m p a r i s o n ,  t h e  T u r o s s  R i v e r  a t  Be lowra  e x h i b i t s  a slightly 

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

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

T u r o s s  R i v e r  a n d  i t s  t r i b u t a r i e s  w h i c h  d r a i n  t h e  s t e e p  a n d  e l e v a t e d  western 

s e C t i o n s  o f  t h e  catchment. 

10 .  OCCURRENCE OF FLOODING 

F i g u r e  25 w h i c h  h a s  b e e n  c o m p i l e d  f r o m  a v a i l a b l e  f l o o d  d a t a  f o r  t h e  Tuross 

R i v e r  a t  B e l o w r a ,  i n d i c a t e s  t h a t  t h e  o c c u r r e n c e  o f  f l o o d s  i n  t h e  T u r o s s  River 

V a l l e y  i s  n o t  uncommon. T h i s  f i g u r e  shows t h e  number o f  f l o o d s  w h i c h  have 

e q u a l l e d  o r  e x c e e d e d  a c r i t i c a l  gauge  h e i g h t  o f  10 f e e t  w h i c h  i s  t h e  height 

a t  t h i s  s t a t i o n  a t  w h i c h  f l o o d i n g  i n  t h e  v i c i n i t y  o f  Be lowra  commences. The 

h i g h e s t  f l o o d  a t  Be lowra  s i n c e  r e c o r d s  commenced o c c u r r e d  i n  November 1961 
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when t h e  T u r o s s  R i v e r  r e a c h e d  a h e i g h t  o f  22 f e e t .  T h i s  f l o o d  e x c e e d e d  the 

s e c o n d  h i g h e s t  r e c o r d e d  f l o o d  o f  A p r i l  1963 b y  a p p r o x i m a t e l y  5 feet. 

The m a j o r i t y  o f  f l o o d s  i n  t h e  T u r o s s  R i v e r  V a l l e y  a r e  g e n e r a t e d  a s  a 

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

r e l i e f  a n d  s t e e p  s l o p e s  combine  t o  p r o d u c e  r a p i d  c o n c e n t r a t i o n  o f  f l o o d  waters 

i n  t h e  s t r e a m  c h a n n e l s .  B e c a u s e  t h e  s t r e a m  c h a n n e l s  a r e  d e e p  a n d  n a r r o w  in 

t h e  u p p e r  r e a c h e s ,  t h e  f l o o d  wave d o e s  n o t  e x p e r i e n c e  any  a p p r e c i a b l e  degree 

o f  a t t e n u a t i o n  i n  i t s  p a s s a g e  downs t r eam.  I n  t h e  l o w e r  r e a c h e s  o f  t h e  Tuross 

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

l y i n g  a r e a s  I s  e x p e r i e n c e d  a n d  t h e  i n t e n s i t y  o f  m a j o r  f l o o d s  c a n  be 

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

As t h e r e  a r e  no m a j o r  c e n t r e s  o f  p o p u l a t i o n  l o c a t e d  i n  t h e  T u r o s s  River 

V a l l e y ,  m a j o r . f l o o d s  a t  p r e s e n t  do n o t  c r e a t e  a n y  g r e a t  d e g r e e  o f  hardship 

e x c e p t ;  f o r  t h e  • i n u n d a t i o n o f  low l y i n g  a r e a s -  a d j a c e n t  t o  t h e  r i v e r  a n d  the 

d i S r u p t i o n  o f , t r a f f i c - o n  f l o o d - a f f e c t e d  roads. 

M a j o r  f l o o d  p e a k s  f o r  t h e  T u r o s s  R i v e r  a t  Be lowra  s i n c e  1954 are 

compared  i n  T a b l e  13 w i t h  t h o s e  r e c o r d e d  o n  t h e  Yowrie  R i v e r  a t  Yowrie  since 

1958 when r e c o r d s  commenced a t  t h e  l a t t e r  station. 

TABLE 13 

, 
Stream. Station 

D a t e s  a n d  Peak  D i s c h a r g e s  o f  Ma jo r  R e c o r d e d  Floods (Cusecs) 

1955 1956 1959 1960 1961 1963 1966 

May June October July November April November 

Tuross 
River 

Yowrie 
River 

Betowra 

Yowrie 

159200 

No Flood 
Data 

139300 

No Flood 
Data 

130000 

7,400 

149800 

39300 

28,000 

69195 

159700 

4,280 

149500 

39510 

11 .  DROUGHT PERIODS 

The  t e r m  " d r o u g h t "  i s  d i f f i c u l t  t o  d e f i n e  a s  i t  d e n o t e s  d i f f e r e n t  states 

o f  w a t e r  s h o r t a g e  i n  d i f f e r e n t  l o c a l i t i e s  a n d  may b e  d e s c r i b e d  i n  various 

w a y s .  D e f i c i e n c i e s  i n  r a i n f a l l  and r u n o f f ,  a d e c l i n e  i n  s o i l  moisture, 

' r e d u c t i o n  i n  g r o u n d w a t e r  l e v e l s ,  and  a d e f i c i t  i n  a r t i f i c i a l  s t o r a g e  required 

t o  m e e t  w a t e r  demands,  h a v e  b e e n  u s e d  a s  i n d i c a t o r s  o f  d r o u g h t  conditions. 
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D r o u g h t s  c a n n o t  b e  s a t i s f a c t o r i l y  d e f i n e d  i n  t e r m s  o f  r a i n f a l l  shortage 

a l o n e  b e c a u s e  t h i s  d e f i n i t i o n  d o e s  n o t  t a k e  i n t o  a c c o u n t  t h e  amount  o f  water 

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

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

c r o p s  d u r i n g  t h e  g r o w i n g  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  p u r p o s e s  a r e  e x p e r i e n c e d .  A p r i m e  i n d i c a t i o n  of 

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

A g r a p h  showing  a n n u a l  r a i n f a l l s  a t  B o d a l l a ,  Cobargo a n d  Krawarree 

i s  g i v e n  a t  F i g u r e  2 6 .  T h i s  g r a p h  i n d i c a t e s  t h a t  t h e  l o w e s t  c a l e n d a r  year 

r a i n f a l l  a t  B o d a l l a  was  1 8 . 3 9  i n c h e s  i n  1968.  R e c o r d s  a t  Coba rgo ,  which 

commenced 13 y e a r s  a f t e r  B o d a l l a  i n  1888,  i n d i c a t e d  t h a t  t h e  l o w e s t  annual 

r a i n f a l l  a l s o  o c c u r r e d  i n  1968 a n d  w a s  18 .06  i n c h e s .  The l o w e s t  annual 

r a i n f a l l  r e c o r d e d  a t  K r a w a r r e e  s i n c e  1898 w a s  8 . 4 7  i n c h e s  i n  1904. 

R e f e r e n c e  t o  F i g u r e  26 i n d i c a t e s  t h a t  t h e  m o s t  p r o l o n g e d  s e q u e n c e  o f  low 

r a i n f a l l s ,  when s i m u l t a n e o u s  r e c o r d s  w e r e  a v a i l a b l e  a t  t h e  t h r e e  stations, 

was  r e c o r d e d  d u r i n g  t h e  p e r i o d s  f rom 1937 t o  a b o u t  1944.  A s e c o n d  significant 

p e r i o d  o f  /ow r a i n f a l l s  a p p e a r s  t o  h a v e  o c c u r r e d  i n  t h e  v a l l e y  f r o m  1901 to 

1910 b u t  i n  t h e  a b s e n c e  o f  c o m p l e t e  r e c o r d s  a t  Cobargo  t h e  p e r i o d  c a n n o t  be 

c o n f i r m e d  a t  t h i s  s t a t i o n .  T h i s  p e r i o d  o f  low r a i n f a l l  a t  K r a w a r r e e  was 

i n t e r r u p t e d  b y  a b o v e  a v e r a g e  r a i n f a l l  i n  1908.  As i n d i c a t e d  a t  F i g u r e  26 

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

b e e n  r e l i e v e d  t o  some e x t e n t  by a b o v e  a v e r a g e  r a i n f a l l s  d u r i n g  p r e c e d i n g  or 

f o l l o w i n g  years. 

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

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

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

wou ld  seem however ,  t h a t  t h e  p e r i o d s  o f  d i m i n i s h e d  r a i n f a l l s  r e f e r r e d  to 

a b o v e  wou ld  c o i n c i d e  w i t h  t h e  w o r s t  d r o u g h t s  e x p e r i e n c e d  i n  t h e  v a l l e y  since 

1900.  Based  o n  B o d a l l a  r a i n f a l l  d a t a ,  i n d i c a t i o n s  a r e  t h a t  a f a i r l y  severe 

d r o u g h t  a l s o  o c c u r r e d  d u r i n g  t h e  18800s. 

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

T u r o s s  R i v e r  a t  Be lowra  i n  1954,  t h e  minimum t w e l v e - m o n t h l y  f l o w  o f  9,524 
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a c r e  f e e t  o c c u r r e d  f r o m  December 1967 t o  November 1968.  T h i s  flow 

c o r r e s p o n d s  t o  o n l y  6 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  d i s c h a r g e  a t  this 

station. 

At 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  T u r o s s  R i v e r  a t  T u r o s s  Vale, 

w h i c h  commenced r e c o r d i n g  i n  1948 b u t  was  d i s c o n t i n u e d  i n  1961, the 

minimum f l o w  d u r i n g  a t w e l v e - m o n t h l y  p e r i o d  o c c u r r e d  f r o m  March 1954 to 

F e b r u a r y  1955 a n d  was  4 , 9 6 0  a c r e  f e e t .  T h i s  f l o w  i s  e q u i v a l e n t  to 

10 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. 

T a b l e  14 g i v e s  t h e  minimum t w e l v e - m o n t h l y  f l o w s  a t  s e l e c t e d  stations 

i n  t h e  T u r o s s  R i v e r  V a l l e y  and a l s o  e x p r e s s e s  t h e s e  f l o w s  a s  percentages 

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

TABLE 14 

Stream Station 
Minimum Twelve -Month ly  Flow 

Period Acre  Feet 
: 

P e r c e n t a g e  of 
Average 

Annual  Flow 

Tuross 
River 

Tuross 
River 

Yowrie 
River 

Belowra 

Tuross 
River 

Yowrie 

December 1967 to 
November 1968 

March 1954 to 
F e b r u a r y  1955 

December 1967 to 
November 1968 

9,524 

4,960 

1,752 

6% 

10% 

-57. 

The minimum t h i r t y  day  a n d  s i x t y  d a y  vo lumes  o f  f l o w  w h i c h  have 

b e e n  r e c o r d e d  a t  t h e  t h r e e  s e l e c t e d  s t a t i o n s  a r e  shown i n  t h e  following 

T a b l e  15. 
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TABLE 15 

Stream Station 

Minimum R e c o r d e d  Flow 
( A c r e  Feet) 

30 Days 60 Days 

Tuross Belowra 101 a c r e  feet 300 a c r e  feet 
River (December 1954 to ( S e p t e m b e r  1968 to 

J a n u a r y  1955) November 1968) 

Tuross T u r o s s  Vale 11 a c r e  feet 105 a c r e  feet 
River ( J a n u a r y  1952 to (December 1951 to 

F e b r u a r y  1952) F e b r u a r y  1952) 

Yowrie Yowrie 9 a c r e  feet 24 a c r e  feet 
River (November 1968 to ( O c t o b e r  1968 to 

December 1968) December 1968) 

A c o m p a r i s o n  o f  T a b l e s  14 a n d  15 shwas t h a t ,  w i t h  t h e  exception 

o f  t h e  60 d a y  p e r i o d  f o r  B e l o w r a ,  t h e  minimum t h i r t y  d a y  a n d  s i x t y  day 

vo lumes  d i d  n o t  o c c u r  d u r i n g  t h e  p e r i o d  o f  minimum t w e l v e  m o n t h l y  flow 

a t  t h e s e  stations. 

1 2 .  THE 1964-1966 AND 1968 DROUGHTS 

Commencing l a t e  i n  1964,  t h e  T u r o s s  R i v e r  V a l l e y  e n t e r e d  a period 

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

u n t i l  t h e  end  o f  1968.  D e t a i l s  o f  t h e  r e c o r d e d  m o n t h l y  r a i n f a l l s  at 

B o d a l l a ,  C o b a r g c  a n d  G a e r l o c h  ( p r e v i o u s l y  C o u n t e g a n y )  s i n c e  the 

commencement o f  t h e  d r y  p e r i o d  i n  J u l y  1964 t h r o u g h  t o  December 1968 

a r e  g i v e n  i n  T a b l e  16. 
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TABLE 16 

Month 
R a i n f a l l  (Points) 

Bodalla Cobargo Gaerloch* 

J u l y  1964 48 66 123 
Augus t  1964 486 549 488 
Sep tember  1964 59 81 111 
O c t o b e r  1964 312 345 330 
November 1964 221 258 132 
December 1964 271 252 '''%. 194 
J a n u a r y  1965 ' 57 29 NR. . F e b r u a r y  1965 35 89 NR. 
March 1965 35 30 - NR. 
A p r i l  1965 162 139 120- 
May 1965 250 140 40 

. J u n e  1965 158 102 103 
J u l y  1965 85 75 56 
Augus t  1965 128 314 323 
S e p t e m b e r  1965 '204 173 225 
O c t o b e r  1965 633 444 402 
November 1965 143 141 135 
December 1965 383 382 243 
J a n u a r y  1966 249 144 120 
F e b r u a r y  1966 431 196 312 
March 1966 445 405 468 
A p r i l  1966 33 27 35 
May 1966 75 77 85 
J u n e  1966 803 559 260 
J u l y  1966 193 116 115 
Augus t  1966 183 134 60 
Sep tember  1966 285 314 272 
O c t o b e r  1966 425 300 355 
November 1966 798 832 1,160 
December 1966 434 339 348 
J a n u a r y  1967 319 331 402 
F e b r u a r y  1967 104 66 58 
March 1967 386 197 84 
A p r i l  1967 86 43 35 
May 1967 62 94 88 
J u n e  1967 241 223 233 
J u l y  1967 41 41 99 
Augus t  1967 500 566 710 
S e p t e m b e r  1967 .519 528 639 
O c t o b e r  1967 228 168 290 
November 1967 71 55 123 
December 1967 104 85 31 
J a n u a r y  1968 216 219 278 
F e b r u a r y  1968 35 21 14 
March 1968 257 207 58 
A p r i l  1968 39 . 29 25 
May 1968 478 389 421 
J u n e  1968 41 59 NR. 
J u l y  1968 71 80 NR. 
A u g u s t  1968 39 66 69 
S e p t e m b e r  1968 0 4 6 
O c t o b e r  1968 42 50 99 
November 1968 127 177 262 
December 1968 494 505 427 
Annual  Rainfalls 

1964 3,293 3,761 2,516 
1965 2,273 2,058 I n c o m p l e t e  Records 
1966 4,354 3,443 3,590 
1967 2,661 2,397 279 
1968 1,839 1,806 I n c o m p l e t e  Records 

* I n i t i a l l y  Countegaaly. 
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C r i t i c a l  p e r i o d s  o f  low r a i n f a l l  i n  t h e  T u r o s s  V a l l e y  o c c u r r e d  during 

t h e  m o n t h s  f r o m  a b o u t  November 1964 t o  May 1966 a n d  f r o m  a b o u t  O c t o b e r  1967 

t o  December ,  1968. 

From November 1964,  t h e  v a l l e y  g e n e r a l l y  e x p e r i e n c e d  a p e r i o d  o f  eleven 

c o n s e c u t i v e  m o n t h s  o f  be low a v e r a g e  r a i n f a l l s .  V e r y  h i g h  t e m p e r a t u r e s  in 

F e b r u a r y  1965,  combined w i t h  be low a v e r a g e  r a i n f a l l s ,  c u l m i n a t e d  i n  the 

d r i e s t  a n d  m o s t  s e v e r e  summer f o r  o v e r  20 y e a r s  a n d  a s  a r e s u l t  o f  the 

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

a r e a  i n  March 1965. 

C o n d i t i o n s  r e m a i n e d  p o o r  w i t h  low r a i n f a l l s  p r e v a i l i n g  u n t i l  Augus t  1965. 

However,  f o l l o w i n g  above  a v e r a g e  r a i n f a l l  i n  A u g u s t ,  O c t o b e r  a n d  December, 

1965,  t h e  d r o u g h t  p r o c l a m a t i o n  was  removed f rom t h e  a r e a  i n  December,  1965. 

Below a v e r a g e  r a i n f a l l s  a g a i n  o c c u r r e d  i n  J a n u a r y ,  1966 and  d u r i n g  the 

f i r s t  f i v e  m o n t h s  o f  1966,  o n l y  March r e g i s t e r e d  above  a v e r a g e  rainfalls. 

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

r a p i d l y  i n  J a n u a r y  a n d  F e b r u a r y  1966 a n d  r e s u l t e d  i n  t h e  r e - i n t r o d u c t i o n  of 

t h e  T u r o s s  V a l l e y  a s  a d r o u g h t  p r o c l a i m e d  a r e a  i n  F e b r u a r y ,  1966. 

Heavy r a i n f a l l s  i n  J u n e  1966 a l l e v i a t e d  d r o u g h t  c o n d i t i o n s  i n  t h e  valley 

a n d  f o l l o w i n g  f u r t h e r  above  a v e r a g e  r a i n f a l l s  i n  S e p t e m b e r  a n d  O c t o b e r ,  1966, 

t h e  p r o c l a m a t i o n  o f  d r o u g h t  c o n d i t i o n s  was  l i f t e d  d u r i n g  O c t o b e r  1966. 

From November 1966 t o  Sep tember  1967 r a i n f a l l s  o f  a b o u t  a v e r a g e  were 

r e c o r d e d  a l t h o u g h  some m o n t h s  o f  b e l o w  a v e r a g e  v a l u e s  a l s o  o c c u r r e d .  These 

r a i n f a l l s  d u r i n g  1967 g e n e r a l l y  m a i n t a i n e d  r u r a l  c o n d i t i o n s  i n  t h e  v a l l e y  at 

a s a t i s f a c t o r y  level. 

R a i n f a l l s  i n  t h e  T u r o s s  V a l l e y  a g a i n  d i m i n i s h e d  f r o m  O c t o b e r  1967 and 

i n  t h e  s e v e n  month  p e r i o d  f r o m  O c t o b e r  1967,  t h e  v a l l e y  r e c e i v e d  rainfalls 

w e l l  b e l o w  average. 

The s e v e r i t y  o f  t h e  d r y  c o n d i t i o n s  w h i c h  h a d  p r e v a i l e d  f rom October, 

1967 r e s u l t e d  i n  t h e  v a l l e y  a g a i n  b e i n g  p r o c l a i m e d  a d r o u g h t  a r e a  during 

J a n u a r y  1968 and  t h i s  p r o c l a m a t i o n  r e m a i n e d  f o r  t h e  w h o l e  o f  1968. 
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I n  May, 19689 24 h o u r  r a i n f a l l s  o f  2 t o  3 i n c h e s  were  r e c o r d e d  at 

numerous  c e n t r e s  w i t h i n  t h e  T u r o s s  V a l l e y  b u t  t h e s e  f a l l s  a p a r t  f rom partially 

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

g e n e r a l  d r o u g h t  s i t u a t i o n .  C o n d i t i o n s  w o r s e n e d  i n  J u n e  1968 when o n l y  about 

10 p e r c e n t  o f  t h e  a v e r a g e  J u n e  r a i n f a l l  was r e c e i v e d .  The d e f i c i e n c y  of 

r a i n f a l l  i n  s u b s e q u e n t  mon ths  c o n s i d e r a b l y  a g g r a v a t e d  d r o u g h t  c o n d i t i o n s  such 

t h a t  by t h e  b e g i n n i n g  o f  November,  1968 f a r m  w a t e r  s u p p l i e s  i n  many locations 

w e r e  non-existent. 

Above a v e r a g e  r a i n f a l l s  were  r e c o r d e d  i n  December,  1968 a n d  c o u p l e d  with 

good r a i n f a l l s  i n  F e b r u a r y  a n d  A p r i l ,  1969 r e s u l t e d  i n  t h e  r e m o v a l  o f  the 

p r o c l a m a t i o n  o f  t h e  T u r o s s  V a l l e y  a s  a d r o u g h t  a r e a .  T h i s  p r o c l a m a t i o n  had 

b e e n  i n  e x i s t e n c e  f o r  a t o t a l  o f  15 months. 

B e c a u s e  o f  t h e  l a c k  o f  a d e q u a t e  w a t e r  s u p p l i e s  on t h e  f a r  S o u t h  Coast, 

t h e  New Sou th  Wales  Government  o r g a n i s e d  emergency  r o a d  t r a n s p o r t  t o  bring 

w a t e r  t o  d r o u g h t - s t r i k e n  S o u t h  C o a s t  r e s i d e n t s .  The c a r t a g e  o f  w a t e r  commenced 

on 8 t h  November, 1968,  and  r o a d  t a n k e r s  c a p a b l e  o f  d e l i v e r i n g  approximately 

1 0 0 , 0 0 0  g a l l o n s  p e r  day  d e l i v e r e d  w a t e r  t o  s t r a t e g i c a l l y  l o c a t e d  c e n t r e s  at 

C o b a r g o ,  T i l b a  T i l b a  and  Bega f rom which  f a r m e r s  were  a b l e  t o  c o l l e c t  water. 

The s u p p l e m e n t i n g  o f  w a t e r  s u p p l i e s  u s i n g  r o a d  t a n k e r s  was d i s c o n t i n u e d  in 

J a n u a r y ,  1969, f o l l o w i n g  good r a i n f a l l s  i n  December,  1968. 

The d e f i c i e n c y  i n  a d e q u a t e  r a i n f a l l s  d u r i n g  t h e  1964-1966 d r o u g h t  and 

t h e  1968 d r o u g h t  was r e f l e c t e d  i n  t h e  r u n o f f  f rom t h e  T u r o s s  R i v e r  and its 

t r i b u t a r i e s  d u r i n g  t h e s e  periods. 

D u r i n g  t h e  26 month  p e r i o d  f rom S e p t e m b e r ,  1964 t o  O c t o b e r ,  1966, the 

r e c o r d e d  m o n t h l y  d i s c h a r g e s  f o r  t h e  T u r o s s  R i v e r  a t  Be lowra  and  Yowrie were, 

i n  e v e r y  month o f  t h e  p e r i o d ,  l e s s  t h a n  t h e i r  r e s p e c t i v e  a v e r a g e  m o n t h l y  flows. 

A t  B e l o w r a ,  t h e  t o t a l  d i s c h a r g e  i n  t h i s  p e r i o d  was a b o u t  172 ,000  a c r e  feet 

w h i c h  i s  e q u i v a l e n t  t o  a c o n t i n u o u s  f l o w  o f  a b o u t  80 c u s e c s  o r  a b o u t  32 

p e r c e n t  o f  t h e  a v e r a g e  f l o w  o f  247 c u s e c s ,  o v e r  t h e  p e r i o d  o f  r e c o r d s .  The 

t o t a l  d i s c h a r g e  a t  Yowrie f rom S e p t e m b e r ,  1964 t o  O c t o b e r  1966 was only 

a b o u t  1 0 , 8 0 0  a c r e  f e e t  w h i c h  c o r r e s p o n d s  t o  o n l y  12 p e r c e n t  o f  t h e  average 

flow. 
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D u r i n g  t h e  1968 d r o u g h t  s t r e a m f l o w s  i n  t h e  T u r o s s  R i v e r  and its 

t r i b u t a r i e s  r e c e d e d  t o  t h e  l o w e s t  d i s c h a r g e  e v e r  r e c o r d e d .  I n  November- 

December ,  1968, t h e  s t r e a m f l o w  a t  Be lowra  f e l l  t o  0 . 5  c u s e c s  and remained 

a t  t h i s  d i s c h a r g e  f o r  5 d a y s .  A d i s c h a r g e  o f  0 . 5  c u s e c s  h a d  b e e n  recorded 

p r e v i o u s l y  a t  Be lowra  i n  J a n u a r y ,  1955, when a f l o w  o f  0 . 5  c u s e c s  occurred 

f o r  5 days. 

The minimum f l o w  o f  0 . 1  c u s e c s  r e c o r d e d  a t  Yowrie i n  November-December, 

1968,  was t h e  l o w e s t  f l o w  r e c o r d e d  s i n c e  t h e  g a u g i n g  s t a t i o n  was established 

i n  S e p t e m b e r ,  1958.  D u r i n g  November-December,  1968,  t h e  f l o w  a t  Yowrie was 

l e s s  t h a n  0 . 2  c u s e c s  f o r  47 c o n s e c u t i v e  d a y s .  The p r e v i o u s  minimum recorded 

f l o w  a t  Yowrie p r i o r  t o  1968 was 0 . 7  c u s e c s  i n  November,  1958,  when this 

d i s c h a r g e  c o n t i n u e d  f o r  10 c o n s e c u t i v e  days. 

To i n d i c a t e  t h e  s e v e r i t y  o f  t h e  1964-1966 and  t h e  1968 d r o u g h t s  within 

t h e  T u r o s s  V a l l e y ,  t h e  minimum t w e l v e  m o n t h l y  f l o w s  r e c o r d e d  a t  Be lowra  and 

Yowrie  d u r i n g  b o t h  t h e s e  p e r i o d s  t o g e t h e r  w i t h  t h e  minimum r e c o r d e d  twelve 

m o n t h l y  f l o w s  p r i o r  t o  t h e  1964-1966 d r o u g h t  a r e  shown i n  T a b l e  17. 

TABLE 17 

Stream Station 
Minimum 12 Month ly  Flow Recorded 

i n  P e r i o d  Indicated 
Average 
Anual 
Discharge 
Cusecs 

Percentage 
o f  Average 
Anual 
Discharge 

Period Discharge 
Ac.Ft. Cusecs 

Tuross 
River 

Belowra P r i o r  to 
1964-1966 
Drought 

March 1958 
to 

F e b r u a r y  1959 
41,434 57 230 257 

1964-1966 
Drought 

December 144 

to 
November 1965 

19,900 27 230 12% 

1968 
Drought 

December 1967 
to 

November 1968 
9,524 13 230 6% 

Yowrie 
River 

Yowrie P r i o r  to 
1964-1966 
Drought 

March 1962 
to 

F e b r u a r y  1963 
23,309 32 52 62% 

1964-1966 
Drought 

December 1964 
to 

November 1965 
2,880 4 52 8% 

1968 
Drought 

December 1967 
to 

November 1968 
752 . 1 52 2% 
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The minimum t w e l v e  monthly  d i s c h a r g e s  a s  g i v e n  i n  t h e  above Table  17 

show t h a t  t h e  l o w e s t  volume s i n c e  t h e  commencement o f  r e c o r d s ,  o c c u r r e d  at 

b o t h  s t a t i o n s  d u r i n g  t h e  1968 drought .  As t h e  gaug ing  s t a t i o n  on t h e  Tuross 

R i v e r  a t  Tuross  V a l e  was d i s c o n t i n u e d  i n  1961,  no r e c o r d s  dur ing  t h e  drought 

p e r i o d s  o f  1964-1966 and 1968 a r e  a v a i l a b l e  f o r  t h i s  station. 

A s c h e d u l e  o f  t h e  minimum t h i r t y  day and s i x t y  day d i s c h a r g e s  a t  Belowra 

and Yowrie i s  g i v e n  i n  Table  18 .  T h i s  t a b l e  i n d i c a t e s  t h e  o r d e r  o f  low flows 

d u r i n g  recorded  c r i t i c a l  periods. 

TABLE 18 

Stream Station 
Minimum T o t a l  Flow f o r  30 and 60 Day Periods 

(Acre Feet) 

30 Days 60 Days 
P r i o r  to 
1964-66 
Drought 

1964-66 
Drought 

1968 
Drought 

P r i o r  to 
1964-66 
Drought 

1964-66 
Drought 

1968 
Drought 

Tuross 
River 

Belowra 101 
(December 
1954 to 
January 
1955) 

516 
(March 
1965 to 
April 
1965 

120 
(October 
1968 to 
November 
1968) 

509 
(December 
1954 to 
February 
1955) 

1,233 
(March 
1965 to 
April 
1965) 

300 
(September 
1968 to 
November 
1968) 

Yowrie 
River 

Yowrie 
• 

86 
(October 
1958 to 
November 
1958) 

-.--- 
190 

(April 
1966 to 
May 
1966) 

9. 
(November 
1968 to 
December 
1968) 

197 
(October 
1958 to 
December 
1958) 

248 
(April 
1966 to 
May 
1966) 

24 
(October 
1968 to 
December 
1968) 

As i n d i c a t e d  i n  Table  18 ,  t h e  minimum t h i r t y  day and s i x t y  day flows 

r e c o r d e d  during  t h e  1964-66 drought exceeded  t h o s e  recorded  a t  Belowra  within 

t h e  p e r i o d  December, 1954 t o  February,  1955,  and a t  Yowrie w i t h i n  t h e  period 

October ,  1958 t o  December, 1958. Although t h e  low f l o w  volumes dur ing  the 

e a r l i e r  y e a r s  were s i g n i f i c a n t l y  l e s s  than t h e  1964-1966 drought vo lumes ,  the 

e a r l i e r  drought was n o t  a s  w idespread  i n  e f f e c t  a s  t h e  1964-1966 drought. 

However, i t  i s  e v i d e n t  from Table  18 t h a t  t h e  d e p l e t i o n  o f  s t r e a m f l o w  at 

Belowra and Yowrie dur ing  t h e  1968 drought  was o f  a c o n s i d e r a b l y  greater 

magnitude than p r e v i o u s l y  e x p e r i e n c e d  i n  t h e  v a l l e y  s i n c e  r e g u l a r  streamflow 

measurements commenced a t  Belowra i n  1954,  During 1968,  t h e  minimum total 

f l o w  f o r  t h e  t h i r t y  day p e r i o d  a t  Belowra was o n l y  s l i g h t l y  g r e a t e r  than 

r e c o r d e d  i n  December, 1954 t o  January,  1955. However, a t  Yowrie o n l y  9 acre 

f e e t  p a s s e d  t h i s  gaug ing  s t a t i o n  i n  November t o  December, 1968,  compared to 

t h e  p r e v i o u s  recorded  minimum o f  86 a c r e  f e e t  i n  t h e  P e r i o d  O c t o b e r  to 

November, 1958., 
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F o r  t h e  s i x t y  d a y  p e r i o d  t h e  f l o w  vo lumes  a t  b o t h  Be lowra  a n d  Yowrie 

d u r i n g  t h e  1968 d r o u g h t  were  t h e  l o w e s t  e v e r  r e c o r d e d .  A t  B e l o w r a ,  only 

. 300 a c r e  f e e t ,  e q u i v a l e n t  t o  a c o n t i n u o u s  f l o w  o f  2 . 5  c u s e c s  p a s s e d  this 

s t a t i o n  w i t h i n  t h e  p e r i o d  S e p t e m b e r  t o  November 1960. T h i s  corresponds 

t o  o n l y  a b o u t  one  p e r c e n t  o f  t h e  a v e r a g e  f l o w  o f  230 cusecs. 

The s i x t y  d a y  f l o w  volume a t  Yowrie  o f  24 a c r e  f e e t  w h i c h  i s  equivalent 

t o  a c o n t i n u o u s  f l o w  o f  0 . 2  c u s e c s  i s  o n l y  a b o u t  0 . 4  p e r c e n t  o f  t h e  average 

f l o w  o f  52 cgsecs. 

13 .  WATER REQUIREMENTS FOR CURRENT DEVELOPMENT 

The p r i n c i p a l  r u r a l  a c t i v i t i e s  u n d e r t a k e n  i n  t h e  T u r o s s  R i v e r  Valley 

a r e  d a i r y i n g  and  b e e f  c a t t l e  r a i s i n g .  S e c o n d a r y  r u r a l  a c t i v i t i e s  include 

t h e  g r o w i n g  o f  f o d d e r  c r o p s ,  m a i z e ,  and o a t s ,  and  p i g  raising. 

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  b y  l i c e n s e  u n d e r  t h e  Wate r  Act 

i n c r e a s e d  from 3 a c r e s  a t  3 0 t h  J u n e ,  1944 t o  443 a c r e s  a t  3 0 t h  J u n e ,  1969 

a n d  t h e  t o t a l  number o f  l i c e n s e s  h a s  i n c r e a s e d  f rom 1 i n  1944 t o  21 i n  1969. 

The v a r i a t i o n  i n  t o t a l  a r e a  and  number o f  l i c e n s e s  f o r  authorised 

i r r i g a t i o n  o v e r  t h e  p e r i o d  f rom J u n e ,  1944 t o  J u n e  1969 a r e  shown a t  Figure 

27. 

The t o t a l  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  i n  t h e  v a l l e y  h a s  increased 

c o n s i d e r a b l y  s i n c e  1944.  However,  l i c e n s e d  i r r i g a t i o n  was p r a c t i s e d  o n  a 

s m a l l  s c a l e  p r i o r  t o  1954 when t h e  t o t a l  a u t h o r i s e d  a r e a  amounted  t o  only 

29 a c r e s .  T h i s  a r e a  i n c r e a s e d  s i g n i f i c a n t l y  f rom J u n e ,  1954 ,to J u n e ,  1956 

a t  w h i c h  t i m e  t h e  t o t a l  a r e a  was 103 a c r e s .  F o l l o w i n g  t h e  r e c e i p t  o f  above 

a v e r a g e  r a i n f a l l  i n  1956,  t h e  t o t a l  a r e a  a u t h o r i s e d  showed a s l i g h t  decline 

d u r i n g  1957.  Dry c o n d i t i o n s  w h i c h  f o l l o w e d  i n  1957 a n d  1958 p r o d u c e d  an 

upward  t r e n d  i n  t h e  a r e a  i r r i g a t e d  w h i c h  c o n t i n u e d  u n t i l  J u n e ,  1962 when 

t h e  t o t a l  a r e a  r e a c h e d  195 acres. 

A s l i g h t  d e c r e a s e  i n  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  o c c u r r e d  a f t e r  1962, 

t h e  a r e a  f a l l i n g  f rom 195 a c r e s  i n  1963 t o  170 a c r e s  i n  1965.  T h i s  trend 

was o n l y  t e m p o r a r y  a n d  b y  1969 t h e  a r e a  a u t h o r i s e d  h a d  r i s e n  t o  443 acres. 

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

t o w a r d s  t h e  s u p p l e m e n t a l  i r r i g a t i o n  o f  improved  p a s t u r e s  a n d  f o d d e r  crops. 
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The i n c r e a s e  i n  l i c e n s e s  f o l l o w s  a s i m i l a r  t r e n d  t o  t h a t  o f  authorised 

a r e a .  The a v e r a g e  i r r i g a b l e  a r e a  a p p l i c a b l e  t o  e a c h  l i c e n s e  h a s  increased 

f r o m  3 a c r e s  a t  J u n e ,  1944 t o  a b o u t  21 a c r e s  a t  J u n e ,  1969. 

A t  t h e  e n d  o f  J u n e ,  1969 t h e r e  was a t o t a l  o f  8 l i c e n s e s  f o r  the 

d i v e r s i o n  o f  u p  t o  2 , 0 1 8  g a l l o n s  p e r  m i n u t e  f o r  i n d u s t r i a l ,  town and  s t o c k  water 

s u p p l y  p u r p o s e s .  E x c e p t  f o r  a r e l a t i v e l y  s m a l l  dam l o c a t e d  o n  Wandel low Creek, 

t h e r e  a r e  no s i g n i f i c a n t  s t o r a g e s  i n  t h e  v a l l e y .  The Wandel low C r e e k  storage 

h a s  a n  e s t i m a t e d  c a p a c i t y  o f  2 , 0 0 0 , 0 0 0  g a l l o n s  a n d  i s  o p e r a t e d  by. t h e  Mumbuila 

S h i r e  C o u n c i l  f o r  Cobargo  town w a t e r  s u p p l y  purposes. 

An e x t e n s i v e  w a t e r  s u p p l y  scheme i n  t h e  T u r o s s  R i v e r  V a l l e y ,  which  is 

d e s i g n e d  t o  augment  t h e  e x i s t i n g  Narooma w a t e r  s u p p l y  and  t o  s u p p l y  the 

t o w n s h i p  o f  B o d a l l a  a n d  c o a s t a l  h o l i d a y  r e s o r t s  i n  t h e  v a l l e y ,  i s  being 

d e v e l o p e d  by t h e  E u r o b o d a l l a  S h i r e  C o u n c i l .  T h i s  scheme h a s  b e e n  d e s i g n e d  to 

pump d i r e c t l y  f rom t h e  T u r o s s  R i v e r  lowns t ream o f  E u r o b o d a l l a  a t  a n  initial 

r a t e  o f  3 0 0 , 0 0 0  g a l l o n s  p e r  d a y  and  w i t h  p r o v i s i o n  t o  i n c r e a s e  t h i s  r a t e  to 

1 , 5 0 0 , 0 0 0  g a l l o n s  p e r  d a y  a t  a l a t e r  date. 

W a t e r  i s  t o  be r e t i c u l a t e d  by p i p e l i n e  t o  a number o f  strategically 

l o c a t e d  s e r v i c e  r e s e r v o i r s  f rom which  p o i n t s  i t  w i l l  b e  d i s t r i b u t e d  a s  the 

demand r e q u i r e d .  I t  i s  e n v i s a g e d  t h a t ,  when c o m p l e t e d ,  t h e  scheme will 

p r o v i d e  f o r  f u l l  d e v e l o p m e n t  o f  t h e  a r e a  s o u t h  o f  T u r o s s  Heads  t o  t h e  boundary 

o f  W a l l a g a  Lake wh ich  i s  s i t u a t e d  d i r e c t l y  o u t s i d e  t h e  s o u t h e r n  boundary  of. 

t h e  valley. 

The d i s t r i b u t i o n  o f  a r e a s  a u t h o r i s e d  f o r  i r r i g a t i o n  on t h e  various 

t r i b u t a r i e s  i n  t h e  v a l l e y  a t  3 0 t h  J u n e ,  1969,  t o g e t h e r  w i t h  t h e  estimated 

t o t a l .  demands ( i n c l u d i n g  town a n d  i n d u s t r i a l  w a t e r  s u p p l i e s )  and  riparian 

u s a g e ,  b u t  e x 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  19. 
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TABLE 19 

.Stream 
A r e a  Authorised 
F o r  Irrigation 
a t  3 0 t h  J u n e ,  1969 

(Acres) 

E s t i m a t e d  T o t a l  Demand 

Cusecs 
G a l l o n s  per 

Minute 

T u r o s s  River 242 5.2 1940 

W a n d e l l o w  Creek 0 1.1 400 

Y O w r i e  River 35 0.6 220 

T u r o s s  L a k e  Tributaries 0 0.2 70 

M i n o r  S t r e a m s  o f  Tuross 
Valley 4 0.1 40 

C o r u n n a  Lake 20 0.3 110 

N a n g u d g a  Creek 1 0.2 80 

T i l b a  T i l b a  Lake 
Tributaries 127 2.6 980 

W a g o n g a  R i v e r  and 
Tributaries 14 0.7 260 

TOTALS 443 11.0 4,100 

T h e  e s t i m a t e d  maximum w a t e r  r e q u i r e m e n t s  u n d e r  p r e s e n t  c o n d i t i o n s  for 

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  r i p a r i a n  u s a g e  ( n o t  including 

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  20. 

TABLE 2 0  

Requirement 

E s t i m a t e d  Maximum Requirements 
U n d e r  P r e s e n t  Conditions 

Cusecs 
G a l l o n s  per 

Minute 

I r r i g a t i o n  u n d e r  l i c e n s e  ( 2  f e e t  p e r  8 
m o n t h  season) 1.8 670 

T o w n ,  c o m m e r c i a l  a n d  s t o c k  w a t e r  supplies 5.8 2,170 

R i p a r i a n  Usage 3.4 1,260 

TOTALS 11.0 4,100 

I t  s h o u l d  b e  n o t e d  t h a t  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 s  19 

a n d  2 0  do  n o t  i n c l u d e  a n y  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  a n d  seepage. 

T h e  e v a p o r a t i o n  l o s s e s  f r o m  a s t r e a m  c a n  b e  q u i t e  s u b s t a n t i a l  w h i l e  seepage 

l o s s e s  a r e  d i r e c t l y  r e l a t e d  t o  g r o u n d  w a t e r  c o n d i t i o n s .  B o t h  l o s s e s  c a n  be 

e x p e c t e d  t o  v a r y  w i d e l y  d e p e n d i n g  o n  s t r e a m f l o w s  a n d  a n t e c e d e n t  meteorological 

conditions. 
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1 4 .  POSSIBLE IRRIGATION DEVELOPMENT 

B e c a u s e  o f  t h e  m o u n t a i n o u s  n a t u r e  o f  t h e  m a j o r  a r e a  o f  t h e  drainage 

s y s t e m  w i t h i n  t h e  T u r o s s  V a l l e y ,  m o s t  s t r e a m s  f l o w  w i t h i n  n a r r o w ,  steeply 

s l o p i n g  v a l l e y s .  I t  i s  o n l y  a s  t h e  T u r o s s  R i v e r  a p p r o a c h e s  t h e  c o a s t  that 

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

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

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

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

a n d  d i s t r i b u t i o n  o f  t h e s e  a r e a s  i s  s u m m a r i s e d  i n  T a b l e  21. 

TABLE 2 1  

Stream 
A r e a  A s s e s s e d  as 

S u i t a b l e  f o r  Irrigation 
(Acres) 

T u r o s s  R i v e r  a n d  t r i b u t a r i e s  a b o v e  Wadbilliga 
R i v e r  Junction 

T u r o s s  R i v e r  b e t w e e n  W a d b i l l i g a  R i v e r  Junction 
a n d  t h e  l i m i t  o f  t i d a l  influence 

T u r o s s  R i v e r  b e l o w  t h e  l i m i t  o f  tidal 
influence 

Y o w r i e  River 

W a n d e l l o w  Creek 

G u l p h  Creek 

O t h e r  t r i b u t a r i e s  o f  t h e  T u r o s s  River 

C o r u n n a  L a k e  a n d  tributaries 

T i l b a  T i l b a  L a k e  tributaries 

W a g o n g a  R i v e r  a n d  tributaries 

3 6 0  acres 

9 5 0  acres 

3 , 1 0 0  acres 

2 6 0  acres 

5 0 0  acres 
• 

2 9 0  acres 

2 2 0  acres 

1 0 0  acres 

1 2 0  acres 

2 0 0  acres 

Total 6 , 1 0 0  acres 

O f  t h e  a r e a s  a s s e s s e d  a s  s u i t a b l e  f o r  i r r i g a t i o n  a p p r o x i m a t e l y  h a l f  the 

t o t a l  a r e a  i s  l o c a t e d  o n  t h e  f l a t s  o f  t h e  T u r o s s  R i v e r  b e l o w  t h e  l i m i t  of 

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

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

greatest. 
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The e f f e c t i v e  d e v e l o p m e n t  o f  i r r i g a t i o n  i n  t h i s  a r e a  wou ld  b e  dependent 

o n  t h e  p r o v i s i o n  o f  a f r e s h  w a t e r  s u p p l y  conveyed  t o  t h e  i r r i g a b l e  a r e a s  by 

p i p e l i n e  o r  channel. 

O t h e r  f a c t o r s  w h i c h  wou ld  l i m i t  t h e  d e g r e e  o f  u l t i m a t e  irrigation 

d e v e l o p m e n t  i n c l u d e  t h e  l i a b i l i t y  t o  f l o o d i n g  o f  downs t ream a r e a s  and  the 

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

valley. 

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

o n  t r i b u t a r y  s t r e a m s  a r e  c o n c e n t r a t e d  o n  t h e  Yowrie R i v e r ,  Wandel low Creek 

a n d  Gulph. Creek. 

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

- i r r i g a t i o n  o f  improved  p a s t u r e s  .and l u c e r n e  f o r  d e i t y  h e r d s  and  grazing 

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

t h o s e  a r e a s  on t h e  r i v e r  f l a t s ,  s u p p l e m e n t a r y  i r r i g a t i o n  o f  improved  pastures, 

l u c e r n e ,  v e g e t a b l e s  a n d  f o d d e r  c r o p s  c o u l d  be  expected. 

The t o p o g r a p h y  o f  much o f  t h e  v a l l e y  i s  u n s u i t a b l e  f o r  t h e  construction 

o f  f a r m  dams a n d  l i t t l e  deve lopMent  o f  t h i s  s o u r c e  o f  i r r i g a t i o n  s u p p l y  has 

o c c u r r e d  t o  d a t e  i n  t h e  valley. 

However,  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  o v e r  t h e  v a l l e y  i s  s u c h  a s  to 

p e r m i t  t h e  e c o n o m i t  c o n s t r u c t i o n  o f  f a r m s  dams and i t  c o u l d  b e  e x p e c t e d  that 

s m a l l  w a t e r  s u p p l i e s  f o r  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  i n  the-. 

f u t u r e  f rom f a r m  dams c o n s t r u c t e d  a t  s u i t a b l e  locations. 

15 .  INVESTIGATION OF STORAGE PROPOSALS 

F o l l o w i n g ,  r e q u e s t s  f o r  i n v e s t i g a t i o n  o f  c o n s e r v a t i o n  s t o r a g e s  on the 

Yowrie R i v e r  and  Wandel low C r e e k ,  a n  i n s p e c t i o n  o f  s t o r a g e  s i t e s  o n  these 

s t r e a m s  was u n d e r t a k e n  i n  1957.  The s i t e  i n s p e c t e d  o n  t h e '  Yowrie R i v e r  is 

l o c a t e d  above a l l  p o t e n t i a l l y  i r r i g a b l e  l a n d  and  p o s s e s s e s  a good granite 

r o c k  f o u n d a t i o n .  However ,  i t  i s  c o n s i d e r e d  t o  p o s s e s s  v e r y  l i m i t e d  storage 

p o t e n t i a l  and c o n s e q u e n t l y  i s  n o t  f a v o u r e d  f o r  c o n s t r u c t i o n  o f  a m a j o r  dam. 
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T h e  s i t e  o n  W a n d e l l o w  C r e e k  i s  l o c a t e d  a p p r o x i m a t e l y  41/2 m i l e s  below 

t h a t  o f  t h e  p r e s e n t  w a t e r  s u p p l y  s t o r a g e  s e r v i n g  t h e  t o w n  o f  C o b a r g o  and 

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

a t  t h i s  s i t e  i s  r e l a t i v e l y  s t e e p  a n d  w o u l d  n o t  p r o v i d e  t h e .  necessary 

c a p a c i t y  f o r  e x t e n s i v e  d e v e l o p m e n t .  T h e  p o s i t i o n  o f  s i t e s  o n  t h e  Yowrie 

R i v e r  a n d  W a n d e l l o w  C r e e k  i s  a s  s h o w n  i n  F i g u r e  28. 

F i e l d  i n v e s t i g a t i o n s  f o r  a m a j o r  c o n s e r v a t i o n  s t o r a g e  i n  t h e  Tuross 

V a l l e y  h a v e  n o t  y e t  b e e n  u n d e r t a k e n  b u t  a s t u d y  o f  a e r i a l  p h o t o g r a p h s  and 

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

g r e a t e s t  p o t e n t i a l  i s  l o c a t e d  o n  t h e  T u r o s s  R i v e r  a b o v e  t h e  j u n c t i o n  of 

W a d b i l l i g a  R i v e r .  T h e  s i t e  w o u l d  command a l m o s t  a l l  t h e  potentially 

i r r i g a b l e  l a n d  a l o n g  t h e  T u r o s s  River. 

T h e  t i d a l  r e a c h e s  e x t e n d  some s e v e n  m i l e s  u p  t h e  T u r o s s  R i v e r  s o  that 

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

w a t e r .  An i n s p e c t i o n  w a s  u n d e r t a k e n  i n  1 9 5 6  t o  d e t e r m i n e  p o s s i b l e  weir 

s i t e s ,  f o r  t h e  p u r p o s e  o f  p r o v i d i n g  a f r e s h  w a t e r  f r o n t a g e  a d j a c e n t  to 

t h e s e  lands. 

A s i t e  w a s  s e l e c t e d  i m m e d i a t e l y  b e l o w  t h e  i n t a k e  t o  Bumbo L a k e  but 

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

o f  s a n d  t o  a c o n s i d e r a b l e  d e p t h  a n d  t h i s  w a s  c o n s e q u e n t l y  unsatisfactory. 

A s i m i l a r  c o n d i t i o n  w a s  f o u n d  t o  e x i s t  a t  a n u m b e r  o f  o t h e r  sites. 

T h e  p r o s p e c t  o f . ' a g g r a v a t i n g  l o c a l  f l o o d i n g  a t  s i t e s  l o c a t e d  o n  the 

l o w e r  r i v e r  l e d  t o  c o n s i d e r a t i o n  o f  a d i v e r s i o n  w e i r  a s  a n  alternative. 

Two d i v e r s i o n  w e i r  s i t e s  w e r e  t e n t a t i v e l y  s e l e c t e d  a t  l o c a t i o n s  s h o w n  on 

F i g u r e  2 8 .  F r o m  t h e s e  s i t e s  a p i p e  l i n e  o r  o p e n  c h a n n e l  w o u l d  b e  required 

t o  c o n v e y  f r e s h  w a t e r  t o  t h e  l o w e r  r i v e r  flats. 
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T h e  G o v e r n m e n t ' s  l o n g  t e r m  p r o g r a m m e  f o r  d e v e l o p m e n t  o f  t h e  State's 

W a t e r  R e s o u r c e s  p r o v i d e s  f o r  a m a j o r  c o n s e r v a t i o n  s t o r a g e  o n  t h e  T u r o s s  River 

a n d  a w e i r  o n  i t s  l o w e r  r e a c h e s .  W h i l s t  t h e  e x i s t e n c e  o f  t e n t a t i v e  s i t e s  for 

b o t h  a m a j o r  s t o r a g e  a n d  w e i r  i s  k n o w n ,  t h e s e  s i t e s  h a v e  y e t  t o  b e  confirmed 

b y  s u r v e y ,  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  materials. 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1925 465 219 194 59 2244 356 155 94 10 161 128 17 4102 

1926 105 17 514 373 396 261 222 136 380 100 0 281 2785 

1927 278 61 159 761 112 32 98 14 271 265 300 19 2370 

1928 350 534 742 180 151 666 62 19 32 90 51 52 2929 

1929 43 1395 180 651 105 23 47 368 139 172 559 508 4190 

1930 47 0 190 182 780 457 173 59 35 449 128 323 2823 

1931 278 160 444 360 533 144 277 26 189 177 187 131 2906 

1932 11 235 307 152 471 40 432 318 218 652 221 394 3451 

1933 600 6 334 300 222 191 403 181 239 221 352 497 3546 

1934 1645 739 153 992 363 687 909 632 222 252 309 108 7011 

1935 367 523 91 882 100 270 78 26 166 320 304 350 3477 

1936 413 296 867 148 98 403 314 203 87 104 225 710 3868 

1937 677 76 701 71 41 1072 89 401 147 319 82 207 3883 

1938 270 333 260 58 149 163 103 227 153 303 305 2 2326 

1939 349 93 618 1156 182 148 72 586 56 112 168 60 3600 

1940 174 70 26 693 234 33 177 41 298 88 107 404 2345 

1941 318 148 203 347 21 60 47 110 169 148 134 130 1895 

1942 37 120 606 42 197 98 95 6 75 318 903 27 2524 



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

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

200 

50 

423 

226 

68 

NO 

566 

297 

80 

197 

288 

315 

280 

, 
176 

560 

191 

245 

66 

23 

115 

337 

525 

. 
RECORDS 

1345 

788 

84 

104 

893 

681 

1249 

487 

635 

180 

79 

57 

144 

60 

140 

80 

1264 

40 

681 

121 

0 

191 

1109 

279 

232 

1286 

505 

101 

403 

582 

205 

847 

86 

644 

25 

1135 

10 

65 

197 

316 

17 

64 

74 

69 

461 

757 

130 

91 

69 

440 

621 

164 

237 

1186 

8 

555 

1342 

32 

40 

0 

306 

115 

6 

2.57 

863 

348 

862 

663 

1098 

841 

16 

164 

148 

1334 

374 

302 

484 

208 

NO 

10 

76 

100 

0 

12 

Rg c 
177 

527 

80 

291 

14 

68 

116 

448 

317 

120 

334 

417 

RD S 

482 

189 

65 

0 

80 

397 

417 

406 

243 

90 

.31 

35 

862 

195 

65 

183 

116 

17 

110 

100 

612 

189 

853 

40 

74 

37 

192 

200 

85 

187 

167 

818 

NO 

396 

130 

213 

225 

RECORDS 

235 

627 

395 

820 

293 

195 

314 

365 

60 

136 

990 

366 

287 

65 

123 

767 

468 

255 

72 

873 

117 

433 

130 

235 

50 

39 

481 

217 

247 

45 

160 

107 

247 

183 

58 

520 

239. 

169 

648 

86 

239 

345 

354 

735 

2538 

1905 

2338 

3001 
. 

7281 

4287 

6008 

2614 

2410 

3518 

6999 

2978 

2855 

4606 

4148 

, 



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

1961 239 246 785 110 33 403 557 433 769 272 1033 566 5446 

1962 406 303 193 87 208 7 132 319 590 209 262 784 3500 

1963 301 269 300 452 1474 1138 610 354 188 61 344 832 6323 

1964 25 387 321 1287 227 370 34 452 109 236 340 242 4030 

1965 89 73 28 256 257 139 102 266 95 428 119 238 2090 

1966 114 176 250 13 52 861 84 137 153 234 469 514 3051 

1967 284 93 219 37 73 261 172 495 408 229 89 177. 2537 



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

1876 147 206 61 92 374 231 341 43 442 708 1128 79 3852 

1877 91 133 455 188 516 14 343 5 469 616 6 166 3002 

1878 300 2339 168 69 45 27 153 220 418 40 394 256 4429 

1879 510 812 1250 80 872 77 86 617 1090 315 310 260 6279 

1880 92 440 557 594 130 34 809 56 290 172 852 189 4215 

1881 365 203 341 86 205 214 14 98 161 759 401 219 3066 

1882 47 147 271 851 164 448 228 234 77 709 108 261 3545 

1883 453 583 113 582 266 5 38 43 238 221 142 200 2884 

1884 279 74 261 808 374 99 107 51 11 464 93 107 2728 

1885 428 154 173 37 36 128 163 73 42 100 285 331 1950 

1886 293 228 331 175 27 27 176 231 29 310 418 439 2684 

1887 1078 326 343 430 - 95 468 140 376 129 191 418 552 4546 

1888 205 183 223 5 90 85 3 66 201 116 70 1030 2277 

1889 356 312 149 209 607 142 124 169 231 184 424 97 3004 

1890 343 626 1855 55 214 422 309 40 376 141 155 129 4665 

1891 501 307 19 434 15 2186 356 431 539 187 534 297 5806 

1892 341 80 722 461 113 58 115 275 1799 1384 211 366 5925 

1893 634 318 522 747 121 459 660 20 99 345 471 502 4898 

0 
1-6 
0 
rt 
cs) 

TIVa 
NI 
VII 

VTIVCIN 



46. A p p e n d i x  2 
S h e e t  2 

BODALLA RAINFALL STATISTICS 
(Points) 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1912 100 343 704 120 240 298 1054 22 43 24 296 125 3369 

1913 88 33 545 401 895 1263 143 10 250 355 89 78 4150 

1914 223 102 1891 899 73 45 730 33 708 179 385 578 5846 

1915 292 120 112 299 58 215 37 88 664 108 66 242 2301 

1916 303 530 390 339 36 64 129 51 835 1193 475 826 5171 

1917 463 224 447 320 410 216 25 55 212 152 616 229 3369 

1918 867 224 83 169 41 18 822 71 247 56 154 33 2785 

1919 27 1327 136 115 598 6 25 66 179 198 413 561 3651 

1920 1009 103 333 85 74 50 271 139 162 97 192 884 3399 

1921 173 704 173 397 360 401 43 46 30 230 131 530 3218 

1922 626 503 30 80 98 283 1108 229 491 201 42 125 3816 

1923 163 
. 

211 36 83 18 249 161 38 403 312 213 531 2418 

1924 351 196 257 330 71 120 352 66 77 119 545 867 3351 

1925 458 215 173 60 3058 405 139 90 0 100 196 15 4909 

1926 270 15 517 179 289 270 215 100 313 221 6 438 2833 

1927 322 25 197 915 341 20 55 21 263 397 303 100 2959 

1928 330 743 981 41 96 651 105 43 28 41 25 45 3129 

1929 66 1473 262 460 65 15 70 687 102 194 501 248 4143 
4 
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S h e e t  4 

BODALLA RAINFALL STATISTICS 
(Points) 
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Year 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 

1948 

1949 

1950- 
1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1149 407 66 151 972 610 40 5 81 296 199 247 

345 384  491 81 442 1144 NO RECORDS 

NO RECORDS 

4223 

813 NO RECORDS 115 269 NO RECORDS 

330 1503 1117 318 882 1718 512 62 85 575 222 104 7428 

105 413 203 8 0 333 865 606 60 35 72 252 2952 

707 692 233 38 0 400 96 131 131 159 73 225 2885 

227 244  1033 141 31 597 470 59 202 1583 720 269 5576 

280 67 702 71 88 101 468 200 578 172 209 937 3878 

349 226 1169 106 0 401 695 486 623 322 1561 784  6722 

542 496 250 92 275 0 127 264 1005 185 317 689 4242 

323 245 679 869 932  770 518 203 299 157 375 1396 6766 

32 134 209 886 249 386 48 486 59 312 221 271 

57 35 35 162 250 158 85 128 204  633 143 383 

249 431 445 33 75 803 193 183 285 425 798 434 

319 104 386 86 62 241 41 500 519 228 71 104 

3293 

2273 

4354 

2661 



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

1936 NO RECORDS 194 124 90 176 926 

1937 389 262 994 55 41 803 45 506 292 281 95 266 4029 

1938 475 406 229 82 150 186 143 416 83 507 195 16 2888 

1939 576 99 • 773 625 63 -66 184 . 458 127 174 303 80 3528 

1940 153 64 22 664 161 17 41 28 382 106 151 622 2411 

1941 500 309 485 398 106 69 35 206 207 118 119 99 2651 

1942 57 299 864 167 209 132 60 22 75 706 822 80 3493 

1943 313 99 75 119 919 121 2 383 183 718 425 380 3737 

1944 141 3 68 436 818 15 108 166 40 111 56 105 2067 

1945 536 182 118 1275 156 582 139 44 106 214 123 241 3716 

1946 342 349 183 363 82 487 0 72 175 176 776 107 3102 

1947 68 525 80 847 69 348 12 348 54 81 362 798 3592 

1948 930 233 65 159 758 461 11 11 45 283 216 262 3434 

1949 337 375 567 67 474 1334 250 56 311 204 639 129 4743 

1950 772 1242 1742 991 619 1360 908 323 193 473 317 173 9113 

1951 456 1234 74 55 36 1496 107 336 1082 473 117 36 5502 

1952 109 226 676 1756 342 1393 274 643 27 1376 777 507 8106 

1953 306 142 97 42 1569 63 ' 7 195 144 372 97 267 3301 

C/1 
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pq 



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

1954 181 902 48 69 14 181 78 53 65 203 431 122 2347 

1955 288 935 261 114 843 146 70 41 168 349 201 422 3838 

1956 217 1251 NO RECORDS 771 1597 453 72 98 489 172 66 

1957 139 466 206 8 2 449 1022 555 66 48 151 178 3290 

1958 638 680 301 68 55 389 136 191 173 133 56 329 3149 

1959 221 348 1163 140 26 538 508 53 228 1462 668 411 5766 

1960 311 48 658 105 340 118 465 130 753 209 160 855 4152 

1961 272 260 1159 75 25 427 755 595 623 375 NO RECORDS 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1887 NO RECORDS 172 712 

1888 240 67 144 16 113  0 0 159 287 0 76 838 1940 

1889 283 140 0 138 7 8 9  159 46 108 206 230 373 100 2572 

1890 186 615 1266 83 2 9 3  750 424 74 27 122 213 118 4171 

1891 493 203 3 523 32  2734 206 205 521 635 495 24 6074 

1892 NO RECORDS 

1.893 NO RECORDS 

1894 NO RECORDS 

1895 937 264 8 58 177 84 0 397 101 37 0 80 2143 

1896 239 /30 109 0 7 5 4  741 22 228 79 173 263 403 3761 

1897 348 643 37 255 102 456 183 187 100 104 4 257 2676 

1898 83 2570 15 0 2 8 9  423 5 638 65 214 8 0 4310 

1899 276 29 43 562 1 6 6  571 219 722 130 183 204 90 3195 

1900 197 188 218 271 2 0 5 0  267 394 11 379 23 350 104 4452 

1901 34 64 159 233 4 9  162 207 1419 301 354 123 18 3123 

1902 314 42 253 54 2 0  118 955 240 135 422 118 1527 4198 

1903 NO RECORDS 

1904 NO RECORDS 



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

1905 108 170 391 254 152 159 68 63 130 514 289 362 2660 

1906 NO RECORDS 

1907 502 74 291 285 159 466 0 65 0 44 94 150 2130 

1908 NO RECORDS 224 63 N.R. 763 387 N.R. 126 N.R. 

1909 301 116 56 0 0 780 341 35 1 179 70 165 2044 

1910 1055 0 418 22 4 142 294 0 141 186 183 142 2587 

1911 1451 148 703 0 150 158 134 205 140 88 119 190 3486 

1912 113 246 512 99 211 336 1057 23 39 60 262 201 3159 

1913 146 60 853 372 1072 1240 116 11 249 402 100 153 4774 

1914 129 76 1505 609 82 19 684 16 687 355 365 389 4916 

1915 367 40 103 348 42 237 55 146 664 120 33 228 2383 

1916 279 472 252 240 39 111 149 133 787 1270 437 765 4934 

1917 491 270 466 339 259 232 8 51 157 13'1 759 209 3372 

1918 827 317 116 170 19 28 767 63 88 35 250 62 2742 

1919 43 1568 118 163 430 45 79 112 107 132 523 625 3945 

1920 915 105 179 64 37 45 168 117 182 162 171 710 2855 

1921 140 920 143 394 221 210 48 51 25 269 100 549 3070 

1922 695 386 33 40 96 166 1687 265 475 151 36 193 4223 
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54. A p p e n d i x  4 
S h e e t  3 

COBARGO RAINFALL STATISTICS 
(Points) 
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55. A p p e n d i x  4 
Shees .  4 

COBARGO RAINFALL STATISTICS 
(Points) 
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Year 
r 

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

1959 291 225 934 139 13 491 566 86 190 1356 371 307 4969 

1960 264 88 421 55 209 101 624 162 851 267 278 877 4197 

1961 543 291 1189 141 56 430 724 455 961 358 1692 719 7559 

1962 451 516 216 84 147 0 199 276 927 167 239 758 3980 

1963 371 336 365 732 928 684 490 286 326 216 296 581 5611 

1964 33 304 289 1177 161 246 66 549, 81 345 258 252 3761 

1965 29 89 30 139 140 102 75 314 173 444 141 382 2058 

1966 144 196 405 27 77 559 116 134 314 300 832 339 3443 

1967 331 66 197 43 94 223 41 566 528 168 55 85 2397 
.. 

S 
0I 
IS I 

IVIS 

TIVINI 
VII 

03W0 
0 



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

1897 NC RECORDS 52 90 489 212 222 369 124 43 250 

1898 • 1200 37 9 125 351 101 387 145 285 32 65 2823 

1899 147 22 186 547 289 373 470 442 119 178 159 118 3050 

1900 252 367 436 269 1385 153 707 95 200 18 294 117 4293 

1901 144 68 220 263 0 109 204 619 190 275 131 80 2303 

1902 283 33 300 44 13 108 "503 45 159 201 164 443 2296 

1903 50 258 244 151 95 171 224 216 430 313 220 503 2875 

1904 795 242 222 228 196 63 297 137 42 191 81 116 2610 

1905 266 211 166 239 155 209 128 68 52 418 38 201 2151 

1906 90 50 562 154 131 46 24 410 196 209 192 172 2236 

1907 216 68 141 207 73 320 0 44 57 42 220 282 1670 

1908 223 387 92 148 133 16 42 697 329 110 228 60 2465 

1909 322 515 51 6 26 409 206 67 67 106 20 172 1967 

1910 594 3 238 39 26 80 257 26 245 118 155 261 2042 

1911 1123 268 447 0 273 168 146 103 211 63 62 306 3170 

1912 135 168 436 13 92 172 883 14 65 62 139 180 2359 

1913 184 40 335 160 1111 912 39 '70 180 116 110 63 3320 

1914 87 41 1100 183 68 18 256 15 222 111 140 520 2761 
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Year 

1915 

1916 

1917 

1918 

1919 

1920 

192 1 

1922 

1923 

1924 

1925 

1926- 
1959 

1960 

1961 

1.962 

1963 

1964 

Jan. Feb. Mar. Apr. May Jun  e J u l y  Aug. Sept. Oct. Nov. Dec. Year 

153 5 10 49 25 309 91 93 518 16 23 428 1720 

295 401 149 170 3 105 112 111 464 1083 205 463 3561 

395 277 69 100 72 186 55 85 158 246 389 219 2251 

349 275 129 70 40 32 452 120 56 23 20 78 1644 

12 527 111 142 327 20 65 167 66 154 191 456 2238 

950 87 244 70 0 98 89 128 218 133 122 653 2792 

290 470 7.5 310 135 136 133 26 70 186 163 316 2312 

453 266 54 53 58 165 1.579 137 376 50 2 90 3283 

190 3 79 14 16 118 149 44 566 291 212 499 2181 

338 383 157 47 75 20 50 128 168 55 401 590 2412 

366 352 76 30 1444 364 219 62 NO -RECORDS 

NO RECORDS 

NO RECORDS 76 691 47 345 158 127 458 

462 141 1075 223 41 219 524 192 396 77 1040 426 4816 

322 346 35 29 200 0 150 145 667 198 162 838 3092 

394 193 199 630 504 185 267 169 131 186 196 470 3524 

16 107 235 588 70 122 123 488 111 330 132 194 2516 

.A.N.VD2IN.O.00 
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Year Jan. Feb. Mar. Apr. May J u n e  J u l y  Aug, Sept. Oct. Nov. Dec. Year 

STATION NOW LOCATED AT GAERLOCH 

1965 NO RECORDS 120 40 103 56 323 225 402 135 243 

1966 120 312 468 35 85 260 115 60 272 3.35 1160 348 3590 

1967 402 58 84 35 88 233 99 710 639 290 123 31 2792 



Year J a n .  Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1898 NO RECORDS 17 16 102 27 38 64 88 226 20 15 

1899 90 
. 32 25 498 198 241 648 806 45 130 119 72 2904 

1900 279 147 310 427 801 235 1197 22 225 40 460 105 4248 

1901 87 31 25 498 202 45 117 661 210 391 121 21 2409 

1902 308 0 263 30 0 0 335 139 20 160 141 735 2131 

1903 35 39 54 111 23 • 150 90 165 515 85 110 440 1817 

1904 238 14 120 10 5 20 290 7 10 90 29 14 847 

1905 325 335 430 282 135 265 127 50 106 391 130 64 2640 

1906 4 35 468 15 255 63 34 265 303 203 340 275 2260 

1907 468 227 266 240 70 647 40 123 90 66 240 405 2882 

1908 363 401 205 510 198 231 303 760 248 178 341 90 3828 

1909 346 276 50 45 33 501 232 65 36 218 22 172 1996 

1910 577 20 314 35 25 120 336 59 164 243 140 223 2256 

1911 1299 212 399 19 275 64 137 115 290 234 155 195 3394 

1912 96 897 220 71 73 272 989 29 218 69 107 180 3221 

1913 114 22 351 228 672 1381 40 3 163 224 25 105 3328 

1914 5 63 1339 340 17 36 218 12 217 200 155 559 3161 

1915 122 61 0 140 23 218 88 47 619 5 0 416 1739 
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Year Jan, Feb Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1916 278 NO RECORDS 72 .80 191 136 706 1322 695 390 

1917 374 350 745 294 42 180 100 465 219 250 428 355 3802 

1918 580 260 165 379 29 20 536 100 92 66 62 20 2309 

1919 20 582 126 145 327 40 108 101 130 149 315 440 2483 

1.920 836 222 290 132 50 106 107 72 139 189 292 879 3307 

1921 545 398 326 688 357 256 63 0 ' 65 140 98 581 3517 

1922 556 554 0 57 72 212 1901 93 545 110 10 83 4195 

1923 119 17 192 105 48 277 140 110 600 265 151 397 2421 

1924 224 280 90 170 0 127 152 91 125 135 705 445 2544 

1925 251 367 150 10 2700 666 83 50 40 115 298 80 4810 

1926 NO RECORDS 59 20 308 

1923 458 53 154 465 232 13 53 17 223 280 467 167 2582 

1928 175 767 471 80 9 183 73 6 28 47 9 127 1975 

, 1929 59 1330 216 372 104 15 26 550 276 256 446 227 3877 

1930 1 76 191 106 366 260 128 59 42 357 4 320 1910 

1931 37 10 177 231 377 225 85 25 204 241 287 127 2026 

1.932 0 97 515 243 152 21 144 240 262 117 213 160 2164 

1933 431 0 84 289 82 146 310 33 245 214 624 369 2827 

....._ 

rri tri 



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

1934 1228 938 150 316 178 627 1047 379 133 370 461 237 6064 

1935 287 330 95 599 19 104 57 29 253 602 161 318 2854 

1936 335 446 577 149 111 439 179 146 39 51 40 373 2885 

1937 359 81 670 95 55 165 64 250 178 374 216 351 2858 

1938 298 43 100 108 196 93 87 883 140 319 258 17 2542 

1939 331 111 552 484 31 87 3 404 28 189 206 103 2529 

1940 176 68 0 575 102 58 14 40 497 18 126 429 2103 

1941 671 395 185 53 145 39 10 71 209 137 140 100 2155 

1942 107 122 563 33 267 158 117 51 62 456 581 167 2684 

1943 288 120 157 188 898 ' 30 28 205 208 377 474 438 3411 

1944 125 60 178 148 1102 8 200 54 18 133 50 224 2300 

1945 360 318 40 745 47 553 52 111 60 258 223 244 3011 

1946 258 323 213 202 93 478 42 30 80 140 506 26 2391 

1947 23 991 159 140 83 103 38 150 73 81 442 641 2924 

1948 652 557 95 138 836 616 7 21 64 303" 130 287 3706 

1949 227 346 942 77 383 684 69 23 282 283 279 46 3641 

1950 372 543 1300 413 360 462 334 83 120 606 264 179 5036 

1951 667 909 100 46 139 874 55 355 375 338 83 143 4084 

0 

Fr) 



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

1952 269 116 441 597 194 1255 205 408 33 556 523 511 5108 

1953 350 336 89 58 858 4 15 130 171 165 56 142 2374 

1954 239 674 3 57 0 111 64 67 80 203 316 106 1920 

1955 177 576 397 638 534 51 38 95 54 308 142 562 3572 

1956 767 714 925 383 895 1088 400 48 67 350 28 43 5708 

1957, 11 171 192 18 0 275 718 321 61 48 140 352 2307 

1958 460 296 147 120 37 482 159 194 168 111 159 397 2730 

1959 352 369 574 271 13 613 592 77 186 1684 608 167 5506 

1960 223 78 459 78 197 72 961 72 440 245 219 917 3961 

1961 181 346 849 138 31 212 657 332 423 444 1529 628 5770 

1962 537 689 131 42 115 0 148 230 853 147 115 797 3804 

1963 372 285 456 556 613 301 270 201 250 
, 

141 247 483 4175 

1964 34 48 424 707 159 152 121 495 182 339 238 206 3105 

1965 49 60 15 101 25 134 53 74 252 553 87 542 1945 

1966 126 362 268 16 61 305 NO RECORDS 

1967 NO RECORDS 



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

1910 1365 140 510 0 48 150 513 0 132 174 156 300 3488 

1911 2430 110 615 55 375 141 197 360 229 104 200 294 5110 

1912 90 192 903 70 330 355 752 21 0 0 220 110 3043 

1913 0 40 439 505 1165 1230 132 0 201 336 45 68 4161 

1914 95 56 1170 670 95 55 568 0 180 177 213 420 3699 

1915 405 12 104 296 53 48 30 53 365 92 33 268 1759 

1916 399 390 298 260 33 61 160 138 761 706 468 466 4140 

1917 295 218 206 587 282 200 18 85 170 108 530 143 2842 

1918 621 272 74 240 72 44 419 94 61 35 128 45 2105 

1919 50 1203 178 132 482 23 41 180 NO RECORDS 269 520 

1920 991 82 347 105 170 76 202 128 130 NO RECORDS 

1921- 
1025 NO RECORDS 

1926 268 36 393 490 350 211 260 99 325 187 18 294 2931 

1927 358 65 264 758 369 49 130 24 321 , 328 385 100 3151 

1928 464 547 810 202 253 637 86 54 37 46 62 58 3256 

1929 130 1299 128 470 125 42 79 401 .110 230 502 347 3863 

1930 88 70 193 203 715 602 210 94 79 376 136 296 3062 

1931 107 97 352 515 427 182 271 18 193 239 271 196 2868 
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NAROOMA POST OFFICE RAINFALL STATISTICS 
(POints) 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1950 583 782 1137 827 626 824 533 191 256 503 201 232 6695 

1951 376 865 54 41 56 1087 123 425 1041 343 92 37 4540 

1952 104 237 612 1314 269 1078 .253 361 56 622 462 455 5823 

1953 184 126 93 49 1469 31 19 212 111 285 98 64 2741 

1954 279 728 33 34 65 152 46 59 20 224 247 131 2018 

1955 260 926 272 75 595 152 82 35 150 268 152 447 3414 

1956 128 1169 1028 424 795 1090 394 47 187 316 164 161 5903 

1957 138 600 202 30 5 311 519 596 64 144 151 177 2937 

1958 
_ 

687 494 248 42 28 270 88 133 170 160 73 206 2599 

1959 171 256 1109 143 17 585 336 114 171 1168 533 274 4877 

1960 287 88 699 35 302 149 421 135 876 251 193 822 4258 

1961 345 285 NO RECORDS 

1962 NO RECORDS 602 201 363 754 

1963 288 204 412 561 1207 923 518 367 229 50 359 837 5955 

1964 32 105 95 966 233 467 36 486 77 332 259 242 3330 

1965 23 ' 26 19 211 299 203 110 313 183 604 144 255 2390 

1966 148 421 413 29 66 935 156 152 265 231 559 469 3844 

1967 286 139 419 79 93 196 64 455 522 165 78 85 2581 



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

, 
1900 NO RECORDS 1955 307 606 48 225 46 511 138 

1901 70 75 290 190 50 
. 

130 142 1109 271 312 168 25 2832 

1902 292 43 280 58 -8 82 712 131 208 371 192 1147 3524 

1903 66 129 143 96 207 350 383 284 380 228 168 679 3113 

1904 395 458 230 468 189 27 411 102 26 187 70 101 2664 

1905 272 199 212 360 128 127 21 49 55 337 44 316 2120 

1906 169 124 1425 76 216 18 31 570 275 160 176 154 3394 

1907 532 77 312 162 129 514 16 106 10 79 193 163 2293 

1908 90 883 168 566 123 43 30 926 223 161 259 49 3521 

1909 313 439 57 15 15 711 307 78 87 200 41 222 2485 

1910 977 16 357 28 18 106 328 19 148 212 202 304 2715 

1911 2027 178 531 10 312 129 125 246 184 105 117 276 4240 

1912 89 321 653 80 222 324 1062 28 29 
, 

59 281 167 3315 

1913 87 23 628 445 1020 1310 103 21 252 409 85 80 4463 

1914 159 116 1842 878 110 31 602 32 688 218 502 514. 5692 

1915 234 96 66 286 31 339 59 128 566 63 35 320 2223 

1916 172 405 423 253 31 53 132 101 862 1700 390 613 5135 

1917 534 283 184 331 436 160 32 54 280 176 907 263 3640 



Year Jan. Feb. Mar. Apr. May June July Aug. S e p t .  Oct. Nov. Dec. Year 

1918 951 247 137 129 29 27 896 63 237 65 212 36 3029 

1919 18 1346 115 106 580 20 61 86 205 238 888 750 4413 

1920 1209 171 192 171 103 46 231 123 144 124 160 839 3513 

1921 333 896 158 515 352 NO RECORDS 

1922- 
1961 NO RECORDS 

1962 NO RECORDS 0 128 239 1210 225 408 768 

1963 322 259 500 950 995 N.R. 463 NO RECORDS 

1964 
._ 

NO RECORDS 

1965 NO RECORDS 

1966 374 37 67 556 184 146 214 322 1430 

1967 NO RECORDS 

Pt) 
0 

In 



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

1916 NO RECORDS 147 159 903 664 428 672 

1917 457 191 283 479 375 258 34 63 142 139 825 259 3505 

1918 923 399 72 405 32 45 554 113 79 31 252 64 2969 

1919 41 1746 176 162 507 23 66 154 197 157 582 711 4522 

1920 902 136 317 109 178 75 161 188 180 126 78 785 3235 

1921 219 825 2 4 0  372 442 308 124 • 57 53 318 180 697 3835 

1922 806 504 49 107 220 316 1241 343 974 358 51 139 5108 

1923 120 145 16 183 18 101 145 42 357 230 219 428 2004 

1924 290 314 3 3 6  470 88 206 350 78 172 88 408 928 3728 

1925 420 247 322 103 2220 324 95 118 24 139 44 61 4117 

1926 231 14 437 469 263 283 131 120 419 247 4 395 3013 

1927 313 69 198 824 385 138 88 12 330 360 395 61 3173 

1928 316 610 1094 121 101 511 87 29 23 62 37 105 3096 

1929 82 1682 212 707 138 12 63 475 124 216 332 419 4462 

1930 137 101 339  116 842 514 237 85 156 524 150 426 3627 

1931 114 169 399 710 631 158 242 12 253 258 365 230 3541 

1932 50 278 331 189 460 42 466 340 270 506 405 467 3804 

1933 603 21 5 0 4  309 262 357 365 138 222 301 479 542 4103 

VIII 

V£E1II 



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

1934 2048 928 197 11520 235 845 841 829 161 252 369 162 8387 

1935 362 549 113 807 78 273 68 30 208 392 501 462 3843 

1936 358 332 1352 255 131 268 345 191 94 160 182 774 4442 

1937 635 172 777 74 32 762 60 373 166 301 145 510 4007 

1938 451 470 267 111 158 248 105 437 164 434 274 22 3141 

1939 495 144 743 777 101 172 31 513 80 173 363 101 3693 

1940 177 72 48 676 197 28 73 36 272 83 211 610 2483 

1941 578 266 509 366 62 99 25 133 206 170 207 139 2760 

1942 38 120 844 50 206 99 127 12 78 483 1141 127 3325 

1943 257 120 77 122 597 90 6 451 192 649 364 376 3301 

1944 134 29 212 443 903 11 163 210 27 163 53 89 2437 

1945 757 241 107 857 154 281 108 35 90 247 175 212 3264 

1946 267 379 200 257 195 667 0 58 148 158 680 53 3062 

1947 32 488 82 761 34 280 8 381 56 82 469 876 3549 

1948 832 218 59 191 578 312 17 0 40 374 192 317 3130 

1949 250 397 618 114 406 1179 104 61 209 208 591 119 4256 

1950 670 1555 1347 836 532 663 432 371 261 604 235 160 7666 

1951 234 78 29 58 104 1142 60 479 1068 448 145 72 3917 

cr, 

VErtil 

VTILI, 



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

1952 105 177 749 1586 250 1317 223 578 29 870 800 530 7214 

1953 286 140 137 47 1419 35 24 284 77 436 103 317 3305 

1954 232 1011 9 34 0 238 66 79 50 228 356 131 2434 

1955 305 724 325 141 645 124 74 7 NO RECORDS 

_.....cm....,-- 1956 N.R. 1805 1310— 344 813 1410 442 31 184 376 118 122 

1957 147 782 205 5 25 374 338 601 74 80 70 189 2890 

1958 1000 749 NO RECORDS 

1959 \-- NO RECORDS 

1960 NO RECORDS 

1961 NO RECORDS 394 759 306 1171 653 

STATION NOW LOCATED AT TILBA TILBA POST OFFICE 

1962 NO RECORDS 150 452 NO RECORDS 

1.963 NO RECORDS 1131. 1082 1131 487 256 65 321 883 

1964 0 179 217 1104 118 351 0 462 18 169 209 177 3004 

1965 66 53 25 165 120 103 60 308 159 625 133 309 2126 

1966 80 272 511 0 72 925 65 87 220 60 540 313 3145 

1967 227 134 209 120 50 320 75 562 389 162 140 42 2430 

VTIII 
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> 

0 



STATISTICAL RAINFALL DATA 
(Points) 

Station 
Rainfall 
Statistic 

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

Minimum 11 0 0 10 0 6 0 0 10 60 0 2 1895 
107. 42 22 39 40 31 22 32 19 35 90 51 26 2302 

B e r m a g u i  South 307. 187 90 157 83 110 143 79 65 93 169 127 123 2734 
( P e r i o d  38 50% 278 227 246 201 215 259 118 192 160 244 223 239 3464 

years) 70% 355 417 
. 

508 418 416 419 298 358 194 319 306 366 4052 
90% 569 929 891 1006 1202 1075 530 - 

492 608 630 778 713 6391 
Maximum 1645 1395 1286 1287 2244 1334 909 862 853 990 1033 832 7281 

Minimum 10 10 5 0 4 0 0 5 0 18 4 15 1950 
10% 65 61 51 33 36 19 14 20 30 65 32 73 2449 

Bodalla 30% 196 133 137 90 84 62 56 51 101 145 126 137 2979 
( P e r i o d  73 50% 303 215 257 209 186 167 139 76 178 198 211 247 3369 IV 

years) 707. 455 398 406 436 287 390 265 233 249 300 392 365 4139 . 
90% 878 743 951 798 848 703 702 457 520 585 579 705 5153 

Maximum 2168 2339 1932 1700 3058 2186 1108 1171 1799 1384 1251 1243 7330 

Minimum 57 3 22 8 2 15 0 11 27 48 56 16 2067 
10% 84 54 55 47 19 35 4 24 42 91 72 54 2373 

B o d a l l a  State ' 30% 189 191 83 72 64 123 42 54 77 174 129 110 3177 
Forest 50% 313 309 229 140 156 348 107 191 168 214 201 241 3528 

( P e r i o d  23 70% 471 454 640 428 448 528 176 346 204 453 412 370 3991 
years) 90% 718 1114 1095 1161 889 1380 748 535 60', 1113 773 728 7170 

Maximum 930 1242 1742 1756 1569 1496 1022 643 1082 1462 822 855 9113 



STATISTICAL RAINFALL DATA 
(Points) 

Stations 
R a i n f a l l  
Statistics Jan. Feb.' Mar. Apr. May June July Aug. Sept. Oct. - Nov. Dec. Year 

Minimum 29 0 15 0 0 0 0 0 0 32 4 2 1821 
10% 41 56 32 .25 16 24 9 10 24 66 55 58 2114 

Cobargo 30% 150 109 117 68 77 97 69 35 79 128 138 158 2671 
( P e r i o d  57 50% 279 245 195 163 147 210 107 .96— 142 220 239 216 3231 

Years) 70% 434 374 420 358 233 454 281 215 233. 335 353 403 3992 
-90% 801 1153 964 823 957 781 733 500 688 484 580 759 5839 

Maximum 1923 2599 1505 1784 2212 1679 1687 705 _961 1391 1692 901 8550 

Minimum 12 3 10 0 0 0 0 14 42 16 2 60 1644 
10% 57 8 40 10 5 18 40 26 56 27 21 68 1769 

Countegany 30% 151 68 103 48 41 91 97 69 116 94 117 150 2246 
( P e r i o d  31 50% 266 211 186 148 75 136 149 120 180 154 159 261 2465 

Years) 70% 342 305 244 213 143 185 261 168 231. 204 200 448 2945 
90% 755 506 539 500 469 369 670 479 507 327 370 576 3554 

Maximum 1123 1200 1100 .630 1385 912 1579 697 667 1083 1040 838 4816 

Minimum 0 0 0 10 0 0 3 0 10 5 0 14 847 
10% 22 '21 25 32 11 18 27 19 35 60 27 45 1963 

Krawarree 30% 124 74 130 92 46 84 64 51 79 137 121 139 2388 
( P e r i o d  65 50% 279 260 192 148 115 165 117 93 168 203 161 227 2858 

Years) 70% 365 367 404 321 237 273 221 195 229 287 293 399 3528 
90% 658 .735 700 584 815 655 681 477 463 449 513 600 4900 

Maximum 1299 1330 1339 '745 2700 1381 1901 883 853 1684 1529 917 6064 

W > 
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STATISTICAL RAINFALL DATA 
(Points) 

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

Minimum 0 12 19 0 5 31 0 0 0 0 18 33 1759 
10% 41 39 51 40 32 43 16 14 36 64 61 63 2333 

Narooma Post 30% 144 100 113 108 97 144 87 53 104 163 139 144 2858 
Office 50% 280 230 272 240 254 211 132 128 170 236 201 238 3163 

( P e r i o d  47 70% 403 337 482 511 367 461 267 303 200 314 325 328 3699 
years) 90% 688 799 928 798 731 954 522 427 387 591 475 564 5839 

Maximum 2430 1299 1170 1314 1469 1230 881 596 1041 1168 740 845 6965 

Minimum 18 16 57 10 8 18 16 19 10 59 35 25 2120 
10% 66 25 71 16 15 21 22 22 26 63 41 37 2230 

Nerrigundah 30% 111 102 173 85 37 44 60 57 145 135 130 157 2750 
( P e r i o d  20 50% 253 175 255 167 126 117 137 102 216 194 184 270 3355 

years) 70% 491 310 403 317 213 275 366 130 274 235 245 256 3605 
90% 1186 840 1348 556 566 691 878 890 676 405 849 830 5068 

Maximum 2027 1346 1842 878 1020 1310 1062 1109 862 1700 '907 1147 5692 

Minimum 32 14 9 5 0 1 0 0 23 31 4 22 2004 
10% 50 69 48 50 32 28 17 12 29 82 51 61 2483 

T i l b a  Tilba 30% 177 144 137 116 104 101 66 61 79 160 175 131 3141 
( P e r i o d  39 50% 286 247 240 257 206 268 105 133 161 247 252 259 3541 

years) 70% 457 470 399 479 406 324 223 343 208 360 395 462 3917 
90% 832 1011 844 836 842 845 466 513 357 524 680 774 5108 

Maximum 2048 1746 1352 1586 2220 1317 1241 829 1068 870 1141 928 8387 



MINIMUM RAINFALL RECORDED I N  PERIODS OF UP TO TWELVE MONTHS COMMENCING 
I N  THE MONTH INDICATED 

(Points) 

Station 

Number 
of 

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

1 10 10 5 0 4 0 0 5 0 18 4 15 
2 99 42 16 35 54 14 45 62 67 47 36 60 
3 176 285 80 128 148 86 96 89 94 111 136 246 
4 399 348 309 183 244 266 168 137 139 177 274 330 
5 511 506 406 249 442 471 242 182 205 496 334 618 
6 760 589 472 450 542 537 287 248 557 556 660 636 

Bodalla 7 794 655 652 566 631 640 353 631 657 861 678 885 
8 860 806 752 636 920 861 825 936 1203 879 927 1046 
9 1061 906 859 975 995 1056 1342 1279 1370 1128 1088 1084 

10 1177 1042 1066 1141 1138 1501 1521 1465 1532 1289 1126 1341 
11 1247 1522 1287 1605 1604 1668 1661 1608 1557 1327 1434 1441 
12 1950 1815 1838 1996 1870 1760 1789 1633 1633 1654 1534 1726 

1 29 0 15 0 0 0 0 0 0 32 4 2 
2 42 88 43 0 47 30 9 20 99 114 67 82 
3 148 122 56 146 186 80 73 122 143 147 133 23L 
4 216 142 277 314 220 206 169 173 176 213 373 375 
5 236 350 358 359 385 331 249 206 242 493 411 409 
6 444 537 385 409 480 391 282 272 493 562 445 429 

Cobargo 7 604 580 435 661 699 450 348 513 754 596 465 637 
8 674 897 687 909 751 714 641 849 978 616 673 824 
9 1091 1059 1125 961 781 931 977 998 1091 824 860 867 

10 1535 1230 1248 991 998 1358 1126 1163 1299 1011 903 1224 
1 11 

12 
1676 
1821 

1411 
1441 

1278 
1495 

1208 
1635 

1425 
1486 

1419 
1611 

1291 
1570 

1442 
1515 

1486 
1529 

1054 
1538 

1423 
1816 

1661 
1750 



76, 
A p p e n d i x  12 
S h e e t  1 

TUROSS RIVER AT BELOWRA 

LOCATION: L a t i t u d e  3 6 ° 0 8  L o n g i t u d e  149°43, 

PERIOD CF ESTABLISHMENT: May 1 9 5 4  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 14 

ZERO OF GAUGE : R o L ,  4 3 , 7 7  A s s u m e d  Datum. 

CATCHMENT AREA: 2 0 5  s q u a r e  mi1es 

CONTROL: R o c k  a n d  gravel, 

EQUIPMENT: P r e s s u r e  R e c o r d e r  i n s t a l l e d  February 
1968. 
S t a f f  g a u g e ;  R a n g e  0 t o  3 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number  o b t a i n e d  2 79 

MAXIMUM ESTIMATED DISCHARGE 
MIRING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
1 4  iEARS: 

MEAN ANNLAL 01SChARCE FOR 
1 4  YEARS: 

REMARKS: 

( b )  Maximum o b s e r v a t i o n  : 2,060 
i n  ci.:secs. 

( c )  Minimum observation 
i n  cusecs 

2 8 , 1 0 0  cusecs 

2 3 0  cusecs 

1 6 8 , 0 0 0  a c r e  feet 

3.7 

M i s s i n g  . . e c o r d s  d e r i - J e d  b y  correlation 
w i t h  T u r o s s  V a l e ,  Y o w r i e  a n d  Dcwnstream 
o f  W a d b i l l i g a  R i v e r  Junction, 



77, 

TUROSS RIVER AT BELOWRA 

Year  1954 

Append ix  12 
S h e e t  2 

Y e a r  1955 

Month 
D i s c h a r g e  --'-bischarge 

i f o r  Month f o r  Month 
A c r e  Feet 

Month 
Discharge 
fa Month 

Discharge 
f o r  Month 
A c r e  Feet Max. Min, Mean = Max. 'Min. Mean 

Jan. . .  0 0  00 00 Jan, 8 0,5 2.7 167 

Feb. .0 0. OM PO Feb. No Records 4,100* 

Mar. . .  . .  so sn Mar, 450 75 192 11,890 

Apr, 0 0 0 0 0 9 9• Apr. 12200 25 162 9,736 

May . .  . ,  .. .. May No Records 40,500* 

June 94 15 26 1,540 June No Records 11,300* 

July 20 11 15 942 J u l y  ' 94 61 78 4,848 

Aug, 11 8, 10 604 Aug. 75 41 51 3,150 

Sept. 8 6 7 444 Sept. 48 30 34 2,012 

Oct, 136 6 25 1,536 Oct. 212 15 43 2,680 

Nov. . . 242 11 64 3,828 Nov. 25 8 12 724 

Dec. 11 2 7 416 Dec, 212 8 67 4,170 

Total ,. ., .. ., Total „ 0, 93,277* 

Y e a r  1956 Y e a r  1957 

Jan. 

Feb. 

Mar. 

Apr. 

No 

No 

7700 

1640 

Records 

Records 

296 

160 

1862 

585 

4,650* 

38,600* 

1159420 

359124 

Jan. 

Feb. 

Mar, 

Apr. 

No 

212 

41 

8 

Records 

6 

8 

6 

28 

21 

7.6 

760* 

1,562 

1,328 

460 

, 
May No Records 50,000* May 6 6 6 372 

June No Records 78,000* June 242 6 33 1,952 

July 3410 336 801 49,688 July 2980 25 185 11,442 

Aug. 316 136 203 12,566 Aug. 2910 35. 343 21,296 

Sept. 160 75 103 6,174 S e p t .  , 358 66 125 7,520 

Oct. 614 66 163 10,110 Oct- 94 30 44 2,742 

Novo 66 35 48 2,908 Nov. 84 8 24 1,460 

Dec, 48 15 34 2,126 Dec. 11 6 7 418 

Total OS 00 405,368* Total .. 51,312 

* Estimated 



78, 

M O S S  RIVER AT BELOWRA 

Year  1958 

Append ix  12 
S h e e t  3 

Y e a r  1959 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
D i s c h a r g e  1 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min, Mean Max. Min Mean ' 

Jan. 1050 8 59 3,634 Jan, 46 13 35 29156 

Feb. 1310 66 236 139232 Feb. 101 27 42 29378 

Mar. 296 48 102 6,300 Mar. 
, 

3410 81 371 23,008 

Apr, 48 25 30 1,798 Apr. 2840 81 399 . 23,946 

May 25 11 21 1,294 May 81 39 55 3,388 

June No Records 6,000* June 5000 17 330 19,824 

July No Records 13,200* July 8660 146 720 44,660 

Aug. 35 ! 25 
! 

1 28 1 , 7 2 0  , Aug. 222 81 142 8,818 

Sept. No Records 3,800* Sept. 1010 62 138 8,262 

Oct. 39 9 19 1,196 Oct. 13000 71 1726 107,022 

Nov. 13 / 4 6 384 Nov. 4800 358 888 53,300 

Dec, 81 9 19 1,208 Dec, 776 170 309 19,150 

Total • 53,766* Total A. 10 AO 315,912 
L 

Year 1960 Y e a r  1961 

Jan. 

Feb. 

Mar. 

Apr, 

263 

112 

316 

112 

81 

62 

53 

53 

149 

73 

133 

76 

9,240 

4,248 

8,236 

4,530 

Jan, 

F e b .  • 
i 

Mar. 

Apr, 

1360 

158 

9570 

No 

101 

46 

158 

Rec 

213 

80 

753 

rds 

13,180 

4,486 

46,694 

13,500* 

May 112 22 44 2,734 May ' 123 81 108 6,666 

June 81 33 39 2,332 June 1630 71 222 13,310 

July 14830 39 918 56,890 July 4600 114 334 33,136 

Aug. 248 81 141 8,750 Aug. 2420 124 320 19,812 
I 

Sept. 1640 80 323 1 9 , 3 6 0  ' Sept. 4900 212 820 49,204 

Oct. 380 62 135 8,378 Oct. 926 136 231 14,326 

Nov. No Records 6,000* Nev. 28100 124 2021 121,274 

Deco No Records 33,300* Dec. No Records 77,500* 

Total .. o. GO 163,998* Total .,. .. 0. 413,088* 

* Estimated. 



79. Append ix  12 
S h e e t  4 

TUROSS RIVER AT BELOWRA 

Year  1962 Y e a r  1963 

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. 1310 225 415 25,760 Jan. 136 118 124 7,660 

Feb. 3410 171 539 30,196 Feb. 167 109 124 6,958 

Mar. 434 148 297 18,416 Mar. 167 109 132 89188 

Apr, 148 84 111 6,650 Apr. 15700 100 401 24,062 

May 148 69 87 5,400 May 7940 480 1329 82,412 

June 69 45 53 3,192 June 2490 178 558 33,468 

July 267 40 62 3,866 July 1310 178 469 29,096 

Aug. 267 35 73 
, 

4,524 Aug. 680 92 194 12,038 

Sept. 9830 30 754 45,200 Sept. 590 92 195 11,674 

Oct. 218 100 140 8,662 Oct. 1310 118 368 22,814 

Nov. NTRecords 9,010* Nov. 275 92 127 7,648 

Dec. 2840 156 496 30,736 Dec. 2840 100 732 45,372 

Total .. 00 09 191,612* Total .. ,. .. 291,390 

Year  1964 Y e a r  196 

Jan. 186 70 101 6,230 Jan. 32 17 23 1,440 

Feb. 84 37 57 3,290 Feb. 18 10 15 820 

Mar. 740 34 80 4,986 Mar. 10 9 9 550 

Apr. 7000 32 584 35,030 Apr. 21 8 12 742 

May 400 85 149 9,268 May 12 10 11 688. 

June 1600 74 299 17,948 June 24 10 11 680 

July 118 70 96 5,920 July 25 12 14 894 

Aug, 5200 49 388 24,000 Aug. 178 12 46 2,820 

Sept. 661 100 223 13,400 Sept. 127 14 36 2,180 

Oct. 212 63 96 5,980 Oct. 420 12 52 3,240 

Nov. 236 73 131 7,880 Nov. 56 14 28 1,690 

Dec. 141 29 67 4,190 Dec. 800 17 85 5,330 

Total .. 00 .. 138,122 Total .0 .. 0. 21,074 

* estimated 



80. Append ix  12 
S h e e t  5 

TUROSS RIVER AT BELOWRA 

Year  1966 Y e a r  1967 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min, Mean Max. Min, Mean 

Jan. 15 8 11 672 Jan, 303 59 101 69250 

17.eb. 77 8 19 19120 Feb. 275 40 91 5,070 

Mar. 127 9 32 1,970 Mar, 73 40 54 3,360 

Apr. 21 12 15 918 Apr. 40 25 33 1,980 

May 12 10 12 726 May 30 18 22 1,380 

June 420 10 100 59980 June 73 21 48 29860 

J'oly 92 18 33 2,050 July 43 40 41 2,550 

Aug. 25 17 22 1,380 Aug. No Records 30,000 

Sept. 400 24 69 49160 Sept. No Records 36,000 

Oct 319 24 91 59640 Oct. 212 100 116 79200 

Nov. 14500 37 993 59,600 Nov. 108 35 86 5,170 

Dec, 846 118 193 12,000 Dec. 28 18 22 1,380 

Total . . 96,216 Total .. .0 .. 103,200 

Year  1968 
--77— 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet _ Max. Min. Mean 

Jan. 70 17 24 19490 
1 

Feb. 19 7 12 722 

Mar, 1 18 7 9 548 
1 

Apr. 9 5 6 364 

May 330 5 35 2,160 

June 15 13 13 792 

July 17 12 13 806 

Aug. 13 6 8 490 

Sept. 6 2 4 222 

Oct. 3 1 2.5 153 

Nov. 45 0.5 7 397 

Dec. 224 0.5 25 1,530 

Total 0. ,0 0. 9,674 * Estimated. 



81. 
A p p e n d i x  13 
S h e e t  1 

WROSS RIIIER AT TUROSS VALE 

LOCATION: L a t i u d e  3 6 ° 1 5 1  L o n g i t u d e  149°311 

PER:CD OF ESTABLISHMENT: J u n e  1 9 4 8  t o  S e p t e m b e r  1961. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 12 

ZERO O f  GAUGE: R . L . 8 7 , 6 4  A s s u m e d  Datum. 

CATCHMENT AREA: 6 0  s q u a r e  miles 

CONTROL: R o c k  Bar 

ETI1PMENT: A u ' . o m a t i c  R e c o r d e r  ( P r e s s u r e  Type) 
i n s t a l l e d  A u g . ; s t  1954. 
S t a f f  g a u g e ,  r a n g e  0 t o  2 0  feet. 

CURRENT MET OBSERVATIONS: ( a )  N u m b e r  o b t a i n e d  43 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
12 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
12 YEARS. 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusees 

4 , 8 0 0  cusees. 

6 6  cusecs. 

4 8 , 2 0 0  a c r e  feet. 

: 522 

1.2 



82. A p p e n d i x  13 
S h e e t  2 

TUROSS RIVER AT TUROSS VALE 

Year  1948 Y e a r  1949 

Month 
Discharge 
in Cusecs 

MinTean 

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. Max. Min. Mean 

Jan. . .  0 0  00 D• Jan. 95 4.9 15 944 

Feb. . .  . .  .. 00 Feb. 13 1.1 5 282 

Mar. . .  . .  00 00 Mar, 445 4.9 99 6,116 

Apr. 0 ,  . .  .. • . Apr. 6,7 2.2 5.5 332 

May • • 0 0  90 90 May 255 6.7 60 3,704 

jnIR 
M O  9 0  10 00 June 982 65 150 9,012 

July 21 11 14 889 July 65 16 34 2,115 

Aug. 11 4.9 7,7 477 Aug, 29, -7,6 14 880 

Sept. 21 4 6.8 410 Sept. 26 8.6 16 981 

Oct. 61 4.9 13 784 Oct. 21 10 13 833 

Nov, 13 2.2 6,6 395 Nov. 95 2.7 18 1,104 

Dec, 69 0.2 5,7 354 Dec. 21 5.8 11 663 

Total p A 0. 401 VO Total 00 00 OD 26,966 

Y e a r  1950 Y e a r  1951 

Jan. 94 2.2 10 628 Jan. 46 11 23 1,407 

Feb. 550 2.2 122 6,827 Feb. 2690 2.2 401 22,442 

Mai. 1640 2.2 ' 185 11,468 Mar. 573 21 237 14,714 

Apr. 2300 2.2 253 15,195 Apr. 26 2.2 14 860 

May 337 202 ' 46 1 2,827 May 26 0,4 4.9 302 
i 

June 2120 3.3 443 26,566 June 
i 

337 2.2 164 9,811 

July 387 4.9 62 3,876 July 255 16 99 6,135 
1 Aug. 95 46 1 60 3,726 Aug. 255 47 120 7,418 
1 

Sept. 16 2.2 1 6.3 376 Sept, 908 16 148 8,885 

Oct. 2000 3.3 288 17,886 0‹.t. 370 53 135 8 , 3 5 0  , 

Nov. 94 4.9 33 1,972 Nov. 54 8,6 22 1,350 

Deco 39 11 21 1,319 Dec. 8.6 0.2 2.6 164 

Total .. 0. 92,666 Total oe 00 03 81,838 



Append ix  13 
8 3 .  S h e e t  3 

TUROSS RIVER AT TUROSS VALE 

Year  1952 Year  1953 

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. 2.2 0 0.4 25 Jan. 210 21 75 4,638 

Feb. 16 0.1 4.5 259 Feb. 26 8.6 15 826 

Mar. 6.7 2.2 3.1 190 Mar. 8.6 2.2 4.3 268 

Apr. 2290 2.2 211 12,663 Apr. 6.7 2.2 4.5 272 

May 144 61 97 6,006 May 337 4.9 76 4,709 

June 4800 133 1329 79,738 June 95 16 59 3,682 

July 337 103 210 13,050 July 16 11 13 818 

Aug. 196 61 114 7,082 Aug. 39 3.3 19 1,153 

Sept. 61 8.6 25 1,495 Sept. 39 2.2 13 766 

Oct. 11 4 7.4 456 Oct. 8.6 5.8 6.9 429 

Nov. 573 3.3 268 16,086 Nov. 32 6.7 10 625 

Dec. 337 196 268 16,640 Dec. 6.7 2:7 3.6 221 

Total .. .. .. 153,690 Total .. .. .. 18,407 

Yea r  1954 Y e a r  1955 

Jan. 

Feb. 

4.9 

1160 

0.4 

0.2 

1.3 

79 

82 

4,404 

Jan. 

Feb. 

No Records 

No Records 

10* 

830* 

Mar. No Records 690* Mar. No Records 1,200* 

Apr. 2.2 1.1 1.9 114 Apr. No Records 910* 

May 2.2 0.4 1.7 106 May 2340 14.7 140 8,670 

June 54 4.9 19.6 1,179 June 73 14.7 39 2,349 

July No Records 460* July 35 12.1 16.8 1,044 

Aug. No Records 255* Aug. 18.1 7.6 11.2 699 

Sept. No Records 200* Sept. 14.7 4 8.8 525 

Oct. No Records 410* Oct. No Records 700* 

Nov. No Records 660* Nov. 9.7 1.7 4.4 264 

Dec. No Records 40* Dec. 99 1.7 12.4 770 

Total .. .. .. 8,600* Total .. .. .. 17,971* 

* Estimated. 



84. 
Append ix  13 
S h e e t  4 

TUROSS RIVER AT TUROSS VALE 

Year  1956 Y e a r  1957 

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. 118 5.8 15 954 Jan. 9.7 2.7 3.6 225 

Feb. 1350 4 142 8,217 Feb. 7.6 1.7 3.5 194 

Mar. 1680 65 216 13,362 Mar. 5.8 1.7 3 186 

Apr. No Records 3,660* Apr. 4 1 2.3 139 

May 2650 35 175 10,866 May 2.7 1 1.5 93 

June 3160 35 284 17,060 June 128 1 7 420 

July 771 57 123 7,618 July 1410 1.7 74 4,570 

Aug. 81 18 47 2,900 Aug. 770 8 76 4,722 

Sept. 57 12 24 1,452 Sept. 65 15 28 1,698 

Oct. 277 15 44 2,719 Oct. 23 5.8 12 720 

Nov. 18 5.8 14 832 Nov. 29 4 7.6 456 

Dec. 43 4 8.6 533 Dec. 15 0.4 2.3 140 

Total 00 00 00 70,173* Total 00 00 00 13,563 

Year  1958 Y e a r  1959 

Jan. 311 1.7 13 799 Jan. 78 2.7 14 850 

Feb. 234 5.8 34 1,881 Feb. 46 3 7.4 416 

Mar. 73 8.6 18 1,111 Mar. 640 8 51 3,171 

Apr. 9.7 2.7 5.2 313 Apr. 950 8 69 4,114 

May 8.6 1.7 4.2 258 May 11 4.5 7.2 445 

June 1060 1 22 1,289 June 2040 2 82 4,899 

July 771 9.7 44 2,751 July 3100 14 127 7,860 

Aug. 50 7.6 11 664 Aug. 77 15 32 2,008 

Sept. 43. 5.8 13 775 Sept. 315 14 28 1,660 

Oct. 15 4 7.9 492 Oct. 2860 20 260 16,118 

Nov. 65 2.7 4.3 260 Nov. 385 47 99 5,916 

Dec. 50 1 4.8 295 Dec. 203 20 47 2,910 

Total 00 00 00 10,888* Total 00 *0 0* 50,367 

*Estimated 



85. 

TUROSS RIVER AT TUROSS VALE 

Year 1960 

Appendix 13 
Shee t  5 

Year 1961 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

r 
Jan. 116 11 24 1,460 Jan. 345 12 47 2,882 

Feb. 32 
, 

6 11 666 Feb. 56 6 11 592 

Mar. 110 5.2 24 1,490 Mar. 2640 30 156 9,684 

Apr. 18 2 6.9 417 Apr. 190 26 47 2,828 

May 56 2 7 430 May 78 14 30 1,830 

June 66 2 6.6 402 June 640 14 64 3,814 

July 3890 8.2 -21 13,190 July 1820 42 124 7,704 

Aug. 46 17 57 3,536 Aug. 1450 34 95 5,862 

Sept. No Records 1,711* Sept. 1650 59 183 10,994 

Oct. No Records 1,884* Oct. 

Nov. 147 9 21 1,276 Nov. 

Dec. 1900 15 114 7,080 Dec. 

Total .. .. .. 33,542* Total 

* Estimated 



86. A p p e n d i x  14 
S h e e t  1 

YOWRIE RIVER AT YOWRIE 

LOCATION: 

PERIOD OF ESTABLISHMENT: S e p t e m b e r  1 9 5 8  t o  date 

COMPLETE YEARS OF COMPUTED 
RECORDS: 10 

ZERO OF GAUGE: R . L .  7 0 . 7 9  A s s u m e d  Datum 

CATCHMENT AREA: 5 1  S q u a r e  Miles 

CONTROL: Gravel 

L a t i t u d e  3 6 ° 1 8 2  L o n g i t u d e  148°43t 

EQUIPMENT: A u t o m a t i c  R e c o r d e r  ( P r e s s u r e  Type) 
i n s t a l l e d  J a n u a r y  1 9 6 7 ;  s t a f f  gauge, 
r a n g e  0 t o  2 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  77 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
1 0  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
1 0  YEARS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

7 , 4 4 0  cusecs 

52  cusecs 

3 8 , 0 0 0  a c r e  feet 

: 305 

: 1.3 



87. Append ix  14 
S h e e t  2 

YOWRIE RIVER AT YOWRIE 

Year  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. . .  . .  .. 00 Jan. 14 1.5 2.8 176 

Feb. 0 0  0 0  00 MO Feb. 220 I 1.5 8.7 538 

Mar. . .  . .  00 Of Mar. 1320 4 93 5,780 

Apr. .. Apr. , 220 1.5 54 3,360 

May 0 0  0 0  00 n. May 13 4 7.2 448 

June •M June 1040 4 77 4,802 

July 0 4 0  0 0  MO 00 July 2780 13 150 9,311 

Aug. 0 0  0 0  00 .4 Aug. 
. 

35 10 18 1,134 

Sept. 5 3.7 4.5 267 Sept. 23 6 10 594 

Oct. 5 1.5 2.2 138 Oct. 7400 6 432 26,764 

Nov. 4 0.7 1.5 91 Nov. 760 53 139 8,366 

Dec. 4 1.5 1.9 118 Dec. 75 23 48 3,006 
i 

Total .. .. •• Total .. .. 64,279 

Y e a r  1960 Y e a r  1961 

Jan. 44 14.5 24 1,496 Jan. 101 25 34 2,120 

Feb. 18 8.5 13 736 Feb. 32 6 13 724 

Mar. 111 8.5 25 1,566 Mar. 3300 '20 179 11,106 

Apr. 18 8.5 11 642 Apr. 44 30 31 1,884 

May 8.5 8.5 8.5 528 May 20 12 13 808 

June 8.5 5 7 419 June 500 12 53 3,160 

July 3300 6.5 326 20,188 July 2360 12 158 9,816 

Aug. 36 23 28 1,714 Aug. 320 12 50 3,120 

Sept. 503 23 103 6,174 Sept. 1500 44 361 21,686 

Oct. 44 23 26 1,642 Oct. 116 16 31 1,920 

Nov. 23 17 21 1,259 Nov. 6200 14 522 31,326 

Dec. 2650 23 196 12,200 Dec. 4200 86 396 24,566 

Total .. .. .. 48,564 Total .. • . 112,236 



Year  1962 

88. 

YOWR1E RIVER AT YOWRIE 

Append ix  14 
S h e e t  3 

Y e a r  1963 
Discharge Discharge Discharge Discharge 

Month i n  Cusecs f o r  Month Month i n  Cusecs f o r  Month 
Max. Min. Mean A c r e  Feet Max. Min. Mean A c r e  Feet 

Jan. 440 40 116 7,198 Jan. 40 12 19 1,190 

Feb. 1320 40 238 13,328 Feb. 40 9 20 1,130 

Mar. 69 32 53 3,284 Mar. 600 9 81 5,000 

Apr. 29 16 19 1,150 Apr. 4280 9 158 9,500 

May 17 16 16 997 May 2530 79 233 14,500 

June 16 12 14 830 June 400 42 98 5,900 

July 25 12 13 794 July 170 31 74 4,570 

Aug. 59 10 14 872 Aug. 70 18 27 1,680 

Sept. 1980 6 155 9,314 Sept. 141 13 29 1,720 

Oct. 25 12 18 1,120 Oct. 107 13 32 1,890 

Nov. 12 3 6 358 Nov. 107 7 32 1,890 

Dec. 171 10 37 2,270 Dec. 700 7 123 7,650 

Total • • 0 • • • 41,515 Total 56,620 

Yea r  1964 Y e a r  1965 

Jan. 38 13 21 1,320 Jan. 3.2 2 2.3 144 

Feb. 46 13 15 880 Feb. 2.5 2.3 2.4 136 

Mar. 70 9 17 1,040 Mar. 2.4 2.2 2.3 143 

Apr. 3510 9 159 9,520 Apr. 4.2 2.2 3,1 189 

May 37 19 25 1,530 May 7 3 3.9 242 

June 186 19 41 2,460 June 5 3 3.6 216 

July 23 12 16 982 July 4.2 3.5 3.5 220 

Aug. 1100 10 77 4,760 Aug. 18 3.5 5.2 320 

Sept. 70 6 27 1,590 Sept. 13 3.5 4.2 250 

Oct. 18 6 10 618 Oct. 31 2 7 434 

Nov. 27 9 15 916 Nov. 5 2 3.1 186 

Dec. 9 4 6.5 404 Dec. 417 2 24 1,510 

Total 26,020 Total .0 .. 3,990 



89. 

YOWRIE RIVER AT YOWRIE 

Year  1966 

Append ix  14 
S h e e t  4 

Y e a r  1967 

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. 2.5 2 2 125 Jan. 18 6 9 612 

Feb. 3.2 2 2.1 119 Feb. 13 3 5.5 312 

Mar. 9.5 2 3.5 220 Mar. 27 2.2 6.2 387 

Apr. 2.5 2 2 121 Apr. 4.3 2 3.4 206 

May 3 2 2.2 135 May 6.7 0.5 1.8 115 

June 309 2 24 19410 June 11 2.1 4.8 285 

July 7 2 3.3 206 July 4.3 2.3 3.4 208 

Aug. 38 2.5 3.7 230 Aug, 462 2.3 34 29090 

Sept. 24 3.2 6.9 413 Sept. 644 7 58 39510 

Oct. 24 3.2 4.6 284 Oct. 15 4.3 9 576 

Nov. 3510 3.6 183 11,000 Nov. 5 2.1 3.3 200 

Dec. 141 18 41 2,510 Dec. 2.1 1.4 1.7 105 

Total .. .. ,. 16,773 Total .. .. .0 8,606 

Y e a r  1968 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean 

Jan. 37 0.6 2.6 159 

Feb. 0.7 0.5 0.6 35 

Mar. 0.7 0.6 0.6 39 

Apr. 0.7 0.5 0.6 37 

May 23 0.4 1.9 120 

June 1.5 1.1 1.2 71 

July 1.1 1.1 1.1 71 

Aug. 1.1 0.6 0.9 55 

Sept. 0.7 0.3 0.5 32 

Oct. 0.3 0.2 0.3 15 

Nov. 3 0.1 0.2 13 

Dec. 66 0.1 4 275 

Total .. 922 
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