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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  M a y ,  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 ,  h a s  r e c e n t l y  b e e n  e x p a n d e d  t o  c o v e r  t h e  M u r r a y  and 

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

e i g h t  r e p o r t s  c o v e r i n g  t h i r t y  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. 

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

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

o n  t h e  w a t e r  r e s o u r c e s  o f  t h e  N a m o i  V a l l e y  i s  t h e  s i x t e e n t h  t o  b e  issued. 

JACK G .  'BEALE. M.L.A. 

M a r c h ,  1970. 
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WATER RESOURCES OF THE NAMOI RIVER VALLEY. 

1 .  INTRODUCTION. 

W i t h  t h e  e x c e p t i o n  o f  a i r ,  w a t e r  i s  t h e  w o r l d ' s  m o s t  v i t a l  n a t u r a l  • 

r e s o u r c e .  T h e  a b u n d a n c e  o f  t h i s  r e s o u r c e  i s  e v i d e n t  w h e n  i t  i s  considered 

t h a t  o v e r  7 4  p e r c e n t  o f  t h e  a r e a  o f  t h e  E a r t h  i s  c o v e r e d  b y  o c e a n s  and 

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  2 6  p e r c e n t ,  c o m p r i s i n g  t h e  l a n d  masses, 

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

i n  clouds. 

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  t h e  astronomical 

m a g n i t u d e  o f  t h i s  resource. 

H o w e v e r  t h e  u s e f u l n e s s  o f  t h e  a v a i l a b l e  w a t e r  i s  s e v e r l y  l i m i t e d  as 

a b o u t  9 7 . 2  p e r c e n t  i s  i n  t h e  o c e a n s  a n d  a f u r t h e r  2 p e r c e n t  i s  s t o r e d  i n  the 

p o l a r  i c e c a p s .  I n  a d d i t i o n  a s  u n d e r g r o u n d  w a t e r  c o m p r i s e s  o v e r  9 9 . 5  percent 

o f  t h e  r e m a i n i n g  0 . 8  p e r c e n t ,  t h e  a m o u n t  o f  f r e s h  w a t e r  c o n t a i n e d  i n  lakes 

a n d  s t r e a m s  a p p r o x i m a t e s  t o  o n l y  0 . 0 0 4  p e r c e n t  o f  t h e  t o t a l  v o l u m e  o f  water 

o n  Earth. 

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

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

f a l l  o n  t h e  l a n d .  T h e  s u r f a c e  w a t e r  r e s o u r c e s  a r e  u s u a l l y  r e g a r d e d  a s  the 

a m o u n t s  o f  w a t e r  i n  r i v e r s  a n d  lakes. 

O f  a l l  t h e  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  l e a s t  a n n u a l  r a i n f a l l ,  the 

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  w h e r e a s  A f r i c a ,  A s i a ,  E u r o p e  a n d  North 

A m e r i c a  e a c h  r e c e i v e  a b o u t  2 f e e t  w h i l s t  S o u t h  A m e r i c a  r e c e i v e s  a n  average 

o f  a l m o s t  41/2 f e e t .  When l o s s e s  d u e  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  a n d  s e e p a g e  a r e  d e d u c t e d  f r o m  t h e  a n n u a l  p r e c i p i t a t i o n s  o f  the 

c o n t i n e n t s ,  c o m p a r i s o n  o f  t h e  r e m a i n d e r s  ( o r  s u r f a c e  w a t e r  r e s o u r c e s )  shows 

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

a v e r a g e  a n n u a l  rainfalls. 
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T h e  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  h a v e  b e e n  assessed 

a t  a b o u t  2 4 0  m i l l i o n  a c r e  f e e t  p e r  a n n u m  w h i c h  i s  e q u i v a l e n t  t o  a d e p t h  o f  less 

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  c o m p a r i s o n  r u n o f f s  f o r  t h e  other 

c o n t i n e n t s  a r e  a b o u t  7 i n c h e s  i n  A f r i c a ,  9 i n c h e s  i n  A s i a  a n d  E u r o p e ,  11 inches 

i n  N o r t h  A m e r i c a  a n d  a b o u t  19 i n c h e s  i n  S o u t h  America. 

Huge  d e m a n d s  a r e  m a d e  i n  d e v e l o p e d  c o u n t r i e s  o n  w a t e r  s u p p l i e s  f o r  domestic, 

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

3 0 0  t o n s  o f  w a t e r  a r e  u s e d ;  a b o u t  21i t o n s  o f  w a t e r  a r e  r e q u i r e d  t o  g r o w  the 

g r a i n  a n d  p r o d u c e  a l o a f  o f  b r e a d  a n d  a t o n  o f  p a p e r  r e q u i r e s  a b o u t  6 0  tons 

o f  w a t e r .  F u r t h e r m o r e  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  are 

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

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

t o  s u p p l y  t h e  m a j o r i t y  o f  t h i s  r e q u i r e m e n t  b y  i r r i g a t i o n .  T h e  relative 

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

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

8 0 0 , 0 0 0  g a l l o n s  ( m o r e  t h a n  3 , 5 0 0  tons). 

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  l o w  a v e r a g e  a n n u a l  r u n o f f  o v e r  t h e  continent, 

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

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  c o n s e r v a t i o n  s t o r a g e s  if 

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

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

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

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

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

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

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. 



3. 

T h e  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  Namoi R i v e r  V a l l e y  e x c l u d i n g  the 

P e e l  R i v e r  c a t c h m e n t  h a v e  b e e n  a s s e s s e d  a s  b e i n g  o f  t h e  o r d e r  o f  410,000 

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

2 4  i n c h e s  t h e  s u r f a c e  w a t e r  r e s o u r c e s  r e p r e s e n t  a r u n o f f  o f  o n l y  a b o u t  2 

p e r c e n t .  On a s q u a r e  m i l e  b a s i s ,  t h e  s u r f a c e  w a t e r  r e s o u r c e s  o f  t h e  Namoi 

V a l l e y  a r e  l e s s  t h a n  o n e  t h i r d  o f  t h e  a v e r a g e  f o r  New S o u t h  Wales. 

2 .  PHYSIOGRAPHIC FEATURES. 

T h e  Namoi  R i v e r  i s  o n e  o f  t h e  m a j o r  t r i b u t a r i e s  o f  t h e  B a r w o n -  Darling 

R i v e r s  s y s t e m  a n d  d r a i n s  a n  a r e a  o f  a b o u t  1 6 , 6 0 0  s q u a r e  m i l e s  e x t e n d i n g  from 

n e a r  W a l c h a  w e s t w a r d  t o  W a l g e t t .  I n c l u d e d  i n  t h i s  a r e a  i s  t h e  P e e l  R i v e r  Valley 

w h i c h  h a s  a n  a r e a  o f  a b o u t  1 , 8 0 0  s q u a r e  miles. 

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

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

P e e l  V a l l e y .  C o n s e q u e n t l y  t h e  a r e a  o f  t h e  Namoi V a l l e y  a s  c o v e r e d  b y  this 

r e p o r t  a n d  shown o n  F i g u r e  1 i s  a b o u t  1 4 , 8 0 0  s q u a r e  miles. 

T h e  Namoi R i v e r  r i s e s  a s  t h e  M a c d e n a l d  R i v e r  i n  t h e  e x t r e m e  eastern 

s e c t i o n  o f  t h e  v a l l e y  n e a r  t h e  B l a c k  S u g a r l o a f  M o u n t a i n  a t  h e i g h t s  o f  over 

4 , 5 0 0  f e e t  a b o v e  s e a  l e v e l .  I n  i t s  u p p e r  r e a c h e s  a b o v e  B e n d e m e e r ,  the 

M a c d o n a l d  R i v e r  f l o w s  i n  a g e n e r a l  n o r t h - w e s t e r l y  d i r e c t i o n  t h r o u g h  a relatively 

n a r r o w ,  f o r e s t e d  v a l l e y  b o u n d e d  o n  t h e  e a s t  b y  t h e  G r e a t  D i v i d i n g  R a n g e  a n d  the 

N a n d e w a r  R a n g e  a n d  o n  t h e  w e s t  b y  t h e  Moonb i  Range. 

B e l o w  B e n d e m e e r  t h e  M a c d o n a l d  R i v e r  V a l l e y  b r o a d e n s  t o  p r o v i d e  extensive 

a r e a s  o f  u s e f u l  p a s t o r a l  l a n d .  A b o u t  25  m i l e s  d o w n s t r e a m  o f  B e n d e m e e r  the 

M a c d o n a l d  R i v e r  e n t e r s  a g o r g e  b e l o w  w h i c h  i t  I s  named t h e  Namoi R i v e r  and 

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

A b o u t  t e n  m i l e s  u p s t r e a m  f r o m  t h e  t o w n  o f  M a n i l l a  t h e  Namoi R i v e r  is 

j o i n e d  o n  i t s  l e f t  b a n k  b y  H a l l s  C r e e k  a n d  e m e r g e s  f r o m  t h e  g o r g e  c o u n t r y  into 

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

c o u n t r y .  F u r t h e r  d o w n s t r e a m  a t  M a n i l l a  t h e  Namoi R i v e r  i s  j o i n e d  o n  its 

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

N a n d e w a r  R a n g e  i n  t h e  v i c i n i t y  o f  Barraba. 



4. 

D o w n s t r e a m  o f  M a n i l l a  t h e  Namoi R i v e r  c o n t i n u e s  t o  f l o w  i n  a general 

s o u t h - w e s t e r l y  d i r e c t i o n  a n d  e n t e r s  t h e  s t o r a g e  o f  K e e p i t  Dam. T h i s  dam 

w h i c h  i s  s i t u a t e d  a b o u t  15  m i l e s  e a s t  o f  t h e  t o w n  o f  G u n n e d a h  h a s  a 

c a p a c i t y  o f  a b o u t  3 4 5 , 3 0 0  a c r e  f e e t  a n d  i s  d e s i g n e d  t o  p r o v i d e  a n o r m a l  annual 

r e g u l a t e d  f l o w  a t  G u n n e d a h  o f  1 8 6 , 0 0 0  a c r e  feet. 

A b o u t  3 m i l e s  d o w n s t r e a m  o f  K e e p i t  Dam t h e  Namoi R i v e r  i s  j o i n e d  o n  its 

l e f t  b a n k  b y  t h e  P e e l  R i v e r .  As  i n d i c a t e d  p r e v i o u s l y  t h e  P e e l  V a l l e y  which 

c o v e r s  a n  a r e a  o f  a b o u t  1 , 8 0 0  s q u a r e  m i l e s  h a s  b e e n  m a d e  t h e  s u b j e c t  o f  a 

s e p a r a t e  report. 

I m m e d i a t e l y  u p s t r e a m  f r o m  G u n n e d a h  t h e  Namoi R i v e r  i s  j o i n e d  o n  i t s  left 

b a n k  b y  a n o t h e r  m a j o r  t r i b u t a r y ,  t h e  Mook i  R i v e r  w h i c h  r i s e s  i n  the 

L i v e r p o o l  R a n g e  i n  t h e  s o u t h e r n  m o s t  e x t r e m i t y  o f  t h e  v a l l e y .  A l t h o u g h  the 

Mooki  R i v e r  f l o w s  t h r o u g h  r u g g e d  c o u n t r y  i n  i t s  u p p e r  r e a c h e s  t h e  majority 

o f  t h e  c a t c h m e n t ,  p a r t i c u l a r l y  w e s t  f r o m  Q u i r i n d i ,  i s  c h a r a c t e r i s e d  b y  flat 

a n d  g e n t l y  u n d u l a t i n g  country. 

F rom G u n n e d a h  t o  N a r r a b r i  t h e  Namoi R i v e r  f l o w s  i n  a g e n e r a l  north- 

w e s t e r l y  d i r e c t i o n ,  b e i n g  j o i n e d  o n  i t s  l e f t  b a n k  b y  C o x s  C r e e k  a n d  o n  its 

r i g h t  b a n k  b y  M a u l e s  C r e e k .  T h i s  s e c t i o n  o f  t h e  v a l l e y  i s  m o s t l y  f l a t  and 

c o n t a i n s  t h e  f e r t i l e  L i v e r p o o l  P l a i n s  area. 

B e l o w  N a r r a b r i  t h e  v a l l e y  i s  a l m o s t  e n t i r e l y  f l a t  w i t h  t h e  boundaries 

b e t w e e n  t h e  a d j a c e n t  G w y d i r  a n d  C a s t l e r e a g h  V a l l e y s  b e i n g  d i f f i c u l t  to 

a c c u r a t e l y  d e f i n e  i n  some a r e a s .  B e t w e e n  N a r r a b r i  a n d  i t s  j u n c t i o n  w i t h  the 

B a r w o n  R i v e r  n e a r  t h e  t o w n  o f  W a l g e t c ,  t h e  Namoi R i v e r  f l o w s  generally 

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

a n a  b r a n c h e s  a n d  e f f l u e n t  streams. 

B o h e n a  a n d  B a r a d i n e  C r e e k s  w h i c h  j o i n  t h e  Namoi R i v e r  o n  i t s  l e f t  bank 

b e l o w  N a r r a b r i ,  d r a i n  t h e  n o r t h e r n  s l o p e s  o f  t h e  W a r r u m b u n g l e  R a n g e  whilst 

b e t w e e n  t h e s e  two  c r e e k s ,  t h e r e  a r e  a n u m b e r  o f  s m a l l e r  w a t e r c o u r s e s  which 

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

o f  t h e  c o u n t r y  t h r o u g h  w h i c h  t h e y  p a s s ,  t h e s e  s c r e a m s  do n o t  contribute 

s i g n i f i c a n t l y  t o  t h e  f l o w  o f  t h e  Namoi R i v e r  i n  n o r m a l  periods. 
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T h e  m a i n  e f f l u e n t s  o f  t h e  Namoi  R i v e r  a r e  P l a n  C r e e k  a n d  G u n i d g e r a  Creek 

w h i c h  f l o w  f r o m  t h e  r i g h t  b a n k  o f  t h e  Namoi R i v e r  n e a r  t h e  t o w n  o f  Wee Waa. 

W h i l s t  G u n i d g e r a  C r e e k  r e j o i n s  t h e  Namoi  R i v e r  u p s t r e a m  f r o m  t h e  t o w n s h i p  of 

P i l l i g a ,  P i a n  C r e e k  f l o w s  t o  t h e  n o r t h  o f  B u r r e n  J u n c t i o n  t h r o u g h  an 

e x t e n s i v e  a r e a  i n  t h e  e x t r e m e  n o r t h  w e s t e r n  s e c t i o n  o f  t h e  v a l l e y ,  eventually 

r e j o i n i n g  t h e  Namoi R i v e r  a b o u t  10 m i l e s  u p s t r e a m  f r o m  i t s  j u n c t i o n  w i t h  the 

Bar-won River. 

T h e  e l e v a t i o n  o f  t h e  Namoi V a l l e y  v a r i e s  f r o m  o v e r  4 , 5 0 0  f e e t  o n  some 

o f  t h e  h i g h e r  a r e a s  o f  t h e  G r e a t  D i v i d i n g  R a n g e  a n d  t h e  N a n d e w a r  R a n g e  t o  less 

t h a n  5 0 0  f e e t  a t  t h e  w e s t e r n  e x t r e m i t y  o f  t h e  v a l l e y  n e a r  W a l g e t t .  At 

s e v e r a l  p o i n t s  o n  t h e  N a n d e w a r  R a n g e  n o r t h  w e s t  o f  B a r r a b a  t h e  e l e v a t i o n  is 

n e a r l y  5 , 0 0 0  feet. 

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

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

I n  a d d i t i o n  f r o m  t h e  j u n c t i o n  of 

t h e  P e e l  R i v e r ,  d o w n s t r e a m  o f  K e e p i t  Dam, t o  N a r r a b r i  t h e r e  a r e  extensive 

a r e a s  o f  m o s t l y  f l a t  land. 

D e t a i l s  o f  t h e  g e n e r a l i s e d  Land s l o p e s  i n  t h e  v a l l e y  a r e  s h o w n  on 

F i g u r e  2 .  As i n d i c a t e d  o n  t h i s  p l a n  a b o u t  two  t h i r d s  o f  t h e  Namoi V a l l e y  may 

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

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

u n d u l a t i n g  t o  h i l l y  l a n d  w i t h  s l o p e s  b e t w e e n  t h r e e  ,4nd e i g h t  d e g r e e s ,  hilly 

t o  s t e e p  l a n d  w i t h  s l o p e s  - b e t w e e n  e i g h t  a n d  f i f t e e n  d e g r e e s  a n d  r u g g e d  or 

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

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

c o n f i n e d  t o  t h e  u p l a n d  r e g i o n s  a l o n g  t h e  n o r t h ,  e a s t  a n d  south—eastern 

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

s a w m i l l i n g  industry. 

T h e  a r e a  d e d i c a t e d  a s  S t a t e  F o r e s t s  o c c u r s  m a i n l y  i n  t h e  w e s t  o f  the 

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

d e d i c a t e d  s t a t e  F o r e s t s  w i t h i n  t h e  Namoi Valley. 



6. 

T h e  p r e d o m i n a n t  s p e c i e s  i n  t h e  w e s t e r n  S t a t e  F o r e s t s  a r e  C y p r e s s  Pine 

a n d  I r o n b a r k  w i t h  S t r i n g y b a r k  v a r i e t i e s  o c c u r r i n g  i n  some o f  t h e  more 

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

F o r e s t s  a n d  n a t u r a l  w o o d l a n d s  i n  t h e  s o u t h - e a s t  o f  t h e  v a l l e y  n e a r  Nundle. 

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

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

l i v e s t o c k  g r a z i n g .  S c r u b l a n d  o c c u r s  o n l y  i n  l o c a l i s e d  p a t c h e s  i n  t h e  Pilliga 

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

w e s t  o f  t h e  valley. 

I n  t h e  n o r t h  e a s t e r n  s e c t i o n  o f  t h e  v a l l e y  d r a i n e d  b y  t h e  M a c d o n a l d  and 

M a n i l l a  R i v e r s ,  s h e e p  g r a z i n g  f o r  w o o l  a n d  t i m b e r  g e t t i n g  a r e  t h e  principal 

a g r i c u l t u r a l  p u r s u i t s ,  w i t h  some d a i r y i n g ,  c r o p p i n g  a n d  p o u l t r y  activities 

o n  t h e  f l a t t e r  areas. 

F u r t h e r  w e s t  i n  t h e  a r e a  s u r r o u n d i n g  Q u i r i n d i ,  G u n n e d a h  a n d  Boggabri, 

g r a z i n g  a n d  w h e a t  g r o w i n g  a r e  t h e  m a i n  activities. 

I n  t h e  N a r r a b r i  - Wee Waa a r e a  c o t t o n  g r o w i n g  h a s  b e e n  d e v e l o p e d  a s  a 

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

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

f o r  w o o l  a n d  m e a t  production. 

3 .  CLIMATIC FEATURES 

R a i n f a l l  

A n n u a l  m e d i a n  r a i n f a l l  o v e r  t h e  Namoi  V a l l e y  g e n e r a l l y  i n c r e a s e s  with 

e l e v a t i o n .  A n n u a l  m e d i a n  r a i n f a n s  o v e r  t h e  l o w e s t  s e c t i o n  o f  t h e  v a l l e y  in 

t h e  v i c i n i t y  o f  t h e  j u n c t i o n  o f  t h e  Namoi  a n d  B a r w o n  R i v e r s  a r e  a b o u t  17 

i n c h e s .  O v e r  t h e  W a r r u m b u n g l e ,  L i v e r p o o l ,  G r e a t  D i v i d i n g  a n d  N a n d e w a r  Ranges, 

a n n u a l  m e d i a n  r a i n f a l l s  e x c e e d  2 5  i n c h e s  g e n e r a l l y  a n d  a r e  g r e a t e r  than 

3 5  i n c h e s  i n  t h e  v i c i n i t y  o f  M t .  L i n d s a y ,  w h i l s t  o v e r  t h e  h i g h e r  p e a k s  o f  the 

G r e a t  D i v i d i n g  R a n g e  i n  t h e  e a s t ,  a n n u a l  m e d i a n  r a i n f a l l s  e x c e e d  4 5  inches. 
4 
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T h e s e  r a n g e s  f o r m  t h e  s e m i — c i r c u l a r  s h a p e d  b o u n d a r y  o f  t h e  eastern 

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

r a i n f a l l  o v e r  t h e  l o w e r  r e a c h e s  o f  t h e  M a n i l l a  a n d  Mook i  R i v e r s  a n d  Coxs 

a n d  B o h e n a  C r e e k s  w h e r e  a n n u a l  m e d i a n  r a i n f a l l s  a r e  o n l y  s l i g h t l y  higher 

t h a n  2 0  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  w h i c h  i s  e q u a l l e d  o r  exceeded 

o n  f i f t y  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  rainfalls' 

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

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

4 t o  15. 

T h e  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  t h r o u g h o u t  t h e  y e a r  i s  b i m o d a l  with 

a p r i m a r y  maximum o f  a b o u t  12 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  o c c u r r i n g  in 

e i t h e r  J a n u a r y  o r  D e c e m b e r .  A s e c o n d a r y  maximum w h i c h  o c c u r s  i n  June 

a m o u n t s  t o  a b o u t  9 p e r c e n t  o f  t h e  a n n u a l  a v e r a g e .  On t h e  a v e r a g e  t h e  months 

May a n d  A u g u s t  r e c e i v e  t h e  l o w e s t  r a i n f a l l  o f  a b o u t  6 p e r c e n t  o f  t h e  annual 

r a i n f a l l .  M e d i a n  r a i n f a l l s  v a r y  o v e r  t h e  r e g i o n  f r o m  4 t o  112- i n c h e s  i n  January 

and,.31. t o  i n c h e s  i n  August. 

R e c o r d s  o f  m o n t h l y  a n d  a n n u a l  r a i n f a l l s  a t  W a l g e t t ,  B a r a d i n e ,  Wee Waa, 

N a r r a b r i ,  . B o g g a b r i ,  G u n n e d a h ,  B a r r a b a ,  M t . L i n d s a y  a n d  M i l l e r s  C r e e k  are 

g i v e n  i n  A p p e n d i c e s  1 t o  9 inclusive. 

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

. 
G r e a t  D i v i d i n g  R a n g e  do n o t  e x t e n d  i n t o  t h e  Namoi  V a l l e y .  T h e  highest 

m o n t h l y  t o t a l s  o n  r e c o r d  f o r  s t a t i o n s  i n  t h e  c a t c h m e n t  a r e  f r o m  1 0  inches 

i n  t h e  n o r t h  t o  a b o u t  2 0  i n c h e s  i n  t h e  e a s t  a n d  u s u a l l y  o c c u r  i n  t h e  months 

D e c e m b e r ,  J a n u a r y  o r  F e b r u a r y  w h e n  a c t i v e  d e p r e s s i o n s  f o r m  t o  t h e  n o r t h  of 

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

w e s t  o f  t h e  G r e a t  D i v i d i n g  R a n g e  u s u a l l y  f o r m  i n  a t r o u g h  e x t e n d i n g  from 

n o r t h  o f  t h e  c o n t i n e n t  t o  s o u t h — e a s t e r n  A u s t r a l i a .  U n d e r  t h e s e  conditions 

h i g h  d a i l y  r a i n f a l l s  may  result. 

• 
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T h e  t a b l e s  a t  A p p e n d i x  10 show o n  a m o n t h l y  a n d  y e a r l y  b a s i s  for 

W a l g e t t ,  B a r a d i n e ,  Wee Waa ,  N a r r a b r i ,  B o g g a b r i ,  G u n n e d a h ,  B a r r a b a ,  Mt. 

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

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

( 2 )  T h e  1 0 t h ,  3 0 t h ,  5 0 t h ,  7 0 t h  a n d  9 0 t h  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  percentile 

v a l u e  c a n  b e  e x p e c t e d  o n c e  e v e r y  t e n  y e a r s  o n  t h e  average. 

S i m i l a r l y ,  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  70th 

p e r c e n t i l e  c a n  b e  e x p e c t e d  i n  s e v e n  y e a r s  o u t  o f  t e n  or, 

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  g r e a t e r  t h a n  70th 

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  t h r e e  years 

i n  ten). 

T a b l e s  s h o w i n g  t h e  min imum c u m u l a t i v e  r a i n f a l l s  o n  r e c o r d  c o m m e n c i n g  in 

a n y  m o n t h  o f  t h e  y e a r  a n d  c o n t i n u i n g  f o r  u p  t o  12 m o n t h s ,  a t  W a l g e t t ,  Baradine, 

N a r r a b r i ,  B o g g a b r i ,  a n d  G u n n e d a h  a r e . g i v e n  a t  A p p e n d i x  11. 

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

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

A t  W a l g e t t  l e s s  t h a n  5 i n c h e s  o f  r a i n  h a s  b e e n  r e c e i v e d  i n  a 12 m o n t h  period; 

w h i l e  o n  a n  a v e r a g e  o f  o n e  y e a r  i n  t e n ,  t o t a l s  o f  l e s s  t h a n  12 i n c h e s  i n  any 

c o n s e c u t i v e  12 m o n t h  p e r i o d  h a v e  b e e n  r e c o r d e d .  T h e  c o r r e s p o n d i n g  m e d i a n  value 

i s  18 i n c h e s .  T h e  e f f e c t  o f  d r y  s p e l l s  o v e r  t h e  e a s t e r n  s e c t - 1 r  o f  t h e  region 

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

e x t r e m e  w e s t e r n  areas. 

Temperature 

T h e  t e m p e r a t u r e  r e g i m e  o f  t h e  b a s i n  i s  r e p r e s e n t e d  b y  t h e  following 

stations:— 

( 1 )  Q u i r i n d i ,  r e p r e s e n t a t i v e  o f  t h e  a r e a  o f  t h e  v a l l e y  h a v i n g  an 

e l e v a t i o n  o f  a b o u t  1,500 feet. 

( 2 )  G u n n e d a h ,  r e p r e s e n t a t i v e  o f  t h e  a r e a  o f  t h e  v a l l e y  h a v i n g  an 

e l e v a t i o n  o f  a b o u t  1 , 0 0 0  feet. 

( 3 )  W a l g e t t ,  r e p r e s e n t a t i v e  o f  t h e  a r e a  o f  t h e  v a l l e y  h a v i n g  an 

e l e v a t i o n  o f  b e l o w  5 0 0  feet. 
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M o n t h l y  a n d  a n n u a l  a v e r a g e  t e m p e r a t u r e s  f o r  t h e s e  t h r e e  stations 

a r e  g i v e n  i n  T a b l e s  1 ,  2 a n d  3. 

TABLE t. 

gUIRINDI  ( E l e v a t i o n  1 2 7 9  feet) 

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  3 0  y e a r s  o f  Record. 

t M o n t h  (Jan. Feb. Mar. Apr. May J u n e  J u l y  Aug. Sept. Oct. Nov. Dec. . Year 

Average' 
Maximum 

90.2 89.3 85.3 76.3 68.3 6 1 . 1  5 9 . 9  63.7 70.9 78.1 85.1 88.6 76.4 

Average Minimumi75.8 74.6 70.2 61.6 54.4 4 8 . 4  4 7 . 2  49.6 55.5 62.2 69.3 73.3 61.8 

Average183.0 
Daily 

1 

81.9 77.7 68.9 61.3 5 4 . 7  53.556.7 63.2 70.1 77.7 80.9 69.1 

H i g h e s t  o n  Record: 1 1 4 . 0 ° F  1 
L o w e s t  o n  Record: 13.0°F 

TABLE 2. 

GUNNEDAH ( E l e v a t i o n  8 7 6  feet) 

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  2 7  y e a r s  o f  Record. 

M o n t h  J a n .  Feb. i ' 
Mar. Apr-. May J u n e  J u l y  Aug. S e p t .  O c t .  Nov. D e c .  Year 

: A v e r a g e ; 9 5 . 2  93.5 
!Maximum( 

88.6 79.5 70.5 63.4 62.2 65.5 73.0 80.8 87.9 93.0 79.4 

'Average! 
6 4 . 9  63.6 

• Minimum' 
59.2 50.9 43.2 38.1 36.6 38.2 43.0 49.9 57.1 61.0 50.5 

i Average! 
i D a i 1 y 8 0 . 1  78.5 73.9 65.2 56.9 50.7 49.4 51.9 58.0 65.3 72.5 77,0 64.9 

g 1 H i g h e s t  o n  Record: 
i_ 

117.0oF 1 
L o w e s t  o n  R e c o r d :  19.0°F 

TABLE 3. 

WALGETT ( E l e v a t i o n  4 3 6  fe?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  27  y e a r s  o f  Record. 

' M o n t h  pan. Feb. M a r .  A p r .  May J u n e  J u l y  Aug. S e p t .  Oct. Nov. Dec. Y e a r  - 

Average 
'Maximum 

952 94.0 88.9 79.9 71.4 64.3 63.1 67.6 74.9 82.7 89.0 92.7 80.3 

- !Average! 
!Minimum(68.5 68.1 63.0 54.2 46.5 41.7 40.6 42.0 47.4 55.1 61.5 66.4 54.6 

l A v e r a g e i  81.8 
1 Daily 

i 
81.1 75.9 67.1 59.0 53.0 51.9 54.8 61.2 68.9 75.3 79.6 67.5 

1`--- 
i H i g h e s t  o n  Record: 122.2°F i 

g 
L o w e s t  o n  R e c o r d :  23.0°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  months, 

p a r t i c u l a r l y  o v e r  t h e  w e s t e r n  h a l f  o f  t h e  v a l l e y .  W a l g e t t  experiences 

o n  a v e r a g e ,  t e m p e r a t u r e s  g r e a t e r  t h a n  1 0 0 o F .  
o n  a b o u t  26  d a y s  p e r  year 

w h i l s t  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 ,  t h e  f r e q u e n c y  i s  somewhat 

l o w e r ,  b e i n g  a b o u t  12 d a y s  p e r  y e a r  a t  G u n n e d a h  a n d  8 d a y s  p e r  y e a r  at 

Q u i r i n d i .  T h e  h i g h e s t  t e m p e r a t u r e  o n  r e c o r d  f o r  t h e  c a t c h m e n t  i s  122.2°F. 

a t  Walgett. 

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

common,  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  r e g i o n .  Temperatures 

l o w e r  t h a n  3 6 ° F .  o c c u r  a b o u t  3 6  t i m e s  p e r  y e a r  a t  W a l g e t t ,  43  t i m e s  per 

y e a r  a t  G u n n e d a h  a n d  73 t i m e s  p e r  y e a r  a t  Q u i r i n d i  o n  t h e  average. 

LI 

E x t r e m e  t e m p e r a t u r e s  o f  2 3 o F .  
o r  l o w e r  h a v e  o c c u r r e d  o v e r  t h e  w h o l e  Namoi 

V a l l e y  w h i l s t  a t  Q u i r i n d i  a n  e x t r e m e  t e m p e r a t u r e  o f  1 3 ° F .  h a s  b e e n  recorded. 

Frosts' 

F r o s t  o c c u r s  o v e r  t h e  e n t i r e  b a s i n  i n  t h e  c o o l e r  m o n t h s  o f  t h e  year. 

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

b o u n d a r y  a n d  i n c r e a s e s  t o  a s 6 a s o n  e x t e n d i n g  f r o m  A p r i l  t o  O c t o b e r  inclusive 

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

S e v e r e  f r o s t s  a r e  u s u a l l y  c o n f i n e d  t o  t h e  m o n t h s  o f  J u l y  a n d  A u g u s t  over 

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

a v e r a g e  f r e q u e n c i e s  r a n g i n g  f r o m  1 0  t o  m o r e  t h a n  5 0  p e r  y e a r  o v e r  the 

a b o v e m e n t i o n e d  a r e a s  respectively. 

S u n s h i n e  

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

h e a d w a t e r ,  c e n t r a l  a n d  l o w e r  a r e a s  o f  t h e  v a l l e y  a r e  s h o w n  i n  T a b l e  4. 

' T h e s e  e s t i m a t e s  a r e  b a s e d  o n  c l o u d  a m o u n t  observations. 



TABLE 4 

E s t i m a t e d  A v e r a g e  D u r a t i o n  o f  B r i g h t  S u n s h i n e  i n  H o u r s  p e r  Day 

Month Jan. Feb. Mar. Apr. May J u n e  J u l y  Aug. Sept. Oct. Nov. Dec. Year 

Head- 
water 
Areas 

9.7 8.8 8.5 7.7 6.8 6.0 6.3 7.4 8.3 8.7 9.8 9.8 8.2 

Central 
Area 

10.2 9.3 8.9 8.3 7.4 6.3 7.0 7.9 8.7 9.2 10.3 10.3 8.6 

Lower 
Area 

10.5 9.9 9.2 8.8 7.9 7.0 7.7 8.4 9.0 9.7 10.7 10.7 9.1 

Evaporation. 

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 r o m  a n  Australian 

s t a n d a r d  s u n k e n  t a n k  f o r  t h e  h e a d w a t e r ,  c e n t r a l  a n d  l o w e r  a r e a s  o f  t h e  valley 

t o g e t h . e r  w i t h  e s t i m a t e s  o f  t h e  a p p r o p r i a t e  s t a n d a r d  d e v i a t i o n s  a r e  s h o w n  in 

T a b l e  5 .  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  t e m p e r a t u r e  a n d  humidity 

considerations. 

T A L E  5 

E s t i m a t e d  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  i n  Inches 

'Region Statistic J a n . F e b . M a r . A p r . M a y  J u n e  J u l y  Aug.Sept.Oct.Nov.Dec. Year 

Head- 
water 
Areas 

Evaporation 7.0 5.2 4.8 3.3 2.7 1.7 1.4 2.5 3.1 4.1 6.0 7.0 48.8 

Standard 
Deviation 1.0 0.9 0.8 0.5 0.3 0.3 0.3 0.4 0.6 0.8 1.1 1.2 5.2 

Cent- 
ral 
Area 

Evaporation 8.5 6.0 5.8 4.2 2.9 1.9 1.6 2.8 3.6 5.0 6.9 8.1 57.3 

Standard 
Deviation- 1.2 1.2 1.0 0.6 0.4 0.4 0.4 0.5 0.8 1.0 1.3 1.5 6.6 

Lower 
Area 

Evaporation 11.0 7.0 6.8 4.8 3.1 2.2 1.9 3.0 4.1 6,0 8.0 9.2 67.1 

Standard 
Deviation 1.4 1.3 1.2 0.8 0.5 0.4 0.4 0.6 0.9 1.1 1.4 1.6 7.9 

W i n d  

W i n d  s p e e d s  o v e r  t h e  r i v e r  b a s i n  a r e  m a i n l y  l i g h t  o r  m o d e r a t e .  V i o l e n t  gusts 

h o w e v e r ,  may  b e  e x p e r i e n c e d  o v e r  l i m i t e d  a r e a s  i n  a s s o c i a t i o n  w i t h  thunderstorms 

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

a s s o c i a t i o n  w i t h  t h e s e  p h e n o m e n a  a t  a n y  g i v e n  p o i n t  i n  t h e  b a s i n  f o r  various 

r e t u r n  p e r i o d s  a r e  shown  i n  T a b l e  6 f o r  t h e  e a s t e r n  a n d  w e s t e r n  r e g i o n s  o f  the 

Namoi  Valley. 
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TABLE 

E s t i m a t e d  E x t r e m e  W i n d  G u s t s  t o  b e  e x p e c t e d  w i t h  g i v e n  Return 

Periods. 

R e t u r n  P e r i o d  (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  or 
E x c e e d e d  (miles 

p e r  hour) 

E a s t e r n  Region 75 80 90 100 

W e s t e r n  Region' 70 75 85 90 

4 .  GROUNDWATER POTENTIAL 

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

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

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

T h e  u p s t r e a m  r e g i o n  o f  t h e  Namoi  V a l l e y  i l l u s t r a t e s  t h e  e f f e c t  of 

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

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

t h e  v i c i n i t y  o f  t h e  j u n c t i o n  o f  t h e ‘ N a m o i  a n d  P e e l  R i v e r s .  T h e  uplifted 

e a s t e r n  b l o c k  f o r m s  a n  a b r u p t  m a r g i n  t o  t h e  B r e e z a  a n d  L i v e r p o o l  Plains, 

w i t h  D e v o n i a n  a n d  C a r b o n i f e r o u s  r o c k s  o c c u r r i n g  t o  t h e  e a s t  a n d  younger 

P e r m i a n  a n d  M e s o z o i c  r o c k s  a p p e a r i n g  t o  t h e  west. 

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

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

. 
t h i s ,  t h e  Namoi  V a l l e y  i n  t h i s  a r e a  h a s  r e l a t i v e l y  m i n o r  g r o u n d w a t e r  potential. 

T h a t  p a r t  o f  t h e  Namoi  R i v e r  s y s t e m  l y i n g  w e s t  o f  t h e  f a u l t  contrasts 

s h a r p l y  w i t h  t h a t  t o  t h e  e a s t .  I n  t h e  w e s t e r n  s e c t i o n  t h e  t o p o g r a p h y  is 

m a t u r e  a n d  t h e  a l l u v i u m  b o t h  e x t e n s i v e  a n d  d e e p .  T h e  g r o u n d w a t e r  potential 

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

g r o u n d w a t e r  f o r  i r r i g a t i o n  u s e  i s  b e i n g  c a r r i e d  o u t  a t  present. 

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

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

( a )  j o i n t e d  o r  f i s s u r e d  rocks; 

( b )  p o r o u s  rocks; 

( c )  u n c o n s o l i d a t e d  m a t e r i a l  o r  alluvium. 
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T h e  g e o l o g i c a l  f o r m a t i o n s ,  a s  shown  i n  F i g u r e  1 6 ,  r a n g e  f r o m  Jurassic 

t o  S i l u r i a n  i n  a g e  a n d  a r e  p a r t  o f  a l a r g e  a n t i c l i n a l  s t r u c t u r e  w i t h  a north- 

n o r t h - w e s t  t r e n d .  T h e  o l d e r  r o c k s  o u t c r o p  i n  t h e  e a s t e r n  p a r t  o f  t h e  valley 

g i v i n g  w a y  t o  y o u n g e r  r o c k s  i n  s e q u e n c e  t o  t h e  w e s t  w h e r e  t h e  J u r a s s i c  rocks 

Occur. 

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

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

D e v o n i a n  a n d  C a r b o n i f e r o u s  a g e ;  s a n d s t o n e s ,  s h a l e s  a n d  c o a l  s e a m s  o f  Permian 

a g e ;  t o  t h e  f l a t - l y i n g  o r  g e n t l y  d i p p i n g  T r i a s s i c  a n d  J u r a s s i c  sandstones 

a n d  s h a l e s  t o  t h e  w e s t .  G r a n i t e s  o c c u r  t o  t h e  e a s t  i n  t h e  M a c d o n a l d  River 

c a t c h m e n t  a n d  b a s a l t s  o u t c r o p  e x t e n s i v e l y  aroard t h e  s o u t h e r n ,  south-western 

a n d  n o r t h - e a s t e r n  m a r g i n s  o f  t h e  valley. 

( a )  J o i n t e d  R o c k s  

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

p a r t i n g s ,  f r a c t u r e s  e t c .  w h i c h  may b e  p r e s e n t .  T h e  s i z e  a n d  d i s t r i b u t i o n  of 

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

t h e  d e p t h ,  y i e l d  a n d  q u a l i t y  o f  u n d e ' r g r o u n d  w a t e r  supplies. 

TLe S i l u r i a n  r o c k s  o u t c r o p  i n  t h e  e a s t e r n  p a r t  o f  t h e  valley 

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

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

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

S t o c k  s u p p l i e s  a r e  u s u a l l y  o b t a i n e d  b e t w e e n  1 0 0  a n d  2 0 0  f e e t  a t  s e l e c t e d  sites 

w h i c h  a r e  n o r m a l l y  i n  t h e  l o w e r  a r e a s  a n d  a l o n g  d r a i n a g e  l i n e s .  T h e  water 

q u a l i t y  i s  r a t h e r  v a r i a b l e , b u t  i s  n o r m a l l y  s u i t a b l e  o n l y  f o r  s t o c k  use. 

T h e  D e v o n i a n  r o c k s ,  w h i c h  o c c u p y  t h e  c e n t r a l  p a r t  o f  t h e  north- 

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

l i m e s t o n e s  e t c .  N u m e r o u s  b o r e s  h a v e  b e e n  c o n s t r u c t i o n  i n  t h e s e  r o c k s .  The 

m a j o r i t y  y i e l d  s t o c k  s u p p l i e s  o f  w a t e r  a t  d e p t h s  v a r y i n g  f r o m  5 0  t o  2 0 0  feet 

w h i l s t  t h e  a v e r a g e  d e p t h  i s  a b o u t  1 0 0  f e e t .  T h e  v a r i a t i o n  i n  d e p t h s  i s  d u e  to 

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

h a v e  b e e n  r e c o r d e d  a s  f a i l u r e s  f r o m  68 t o  1 5 0  f e e t  i n  d e p t h ,  u s u a l l y  d u e  to 

, h a r d  r o c k  c o n d i t i o n s ,  p a r t i c u l a r l y  i n  e l e v a t e d  sites 
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C a r b o n i f e r o u s  r o c k s  c o n s i s t  m a i n l y  o f  t u f f s ,  l a v a s ,  shales, 

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

D e v o n i a n  s t r a t a .  T h e y  a l s o  f o r m  t h e  e a s t e r n  f l a n k  o f  t h e  s o u t h e r n  p a r t  of 

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

1 0 0  f e e t ,  b u t  t h e  r e c o r d e d  b o r e s  v a r y  f r o m  6 0  t o  2 6 0  f e e t  i n  d e p t h .  The 

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

i n  t h e  t u f f s  o r  l a v a s  h a v e  _ f a i l e d  t o  o b t a i n  s u p p l i e s  a t  d e p t h s  r a n g i n g  from 

1 0 0  t o  2 3 0  f e e t  d e e p  b u t  m o s t  o f  t h e  b o r e s  h a v e  b e e n  successful. 

P e r m i a n  r o c k s  o c c u p y  a b e l t  t r e n d i n g  i n  a north-westerly 

d i r e c t i o n  t o  t h e  w e s t  o f  t h e  m a i n  f a u l t  z o n e .  T h e y  a r e  m a i n l y  s a n d s t o n e s  and 

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

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

W a r r i g u n d i  i n s t r u s i v e s  i n  t h e  Q u i r i n d i  a r e a  a n d  t h e  B o g g a b r i  v o l c a n i c s  near 

G u n n e d a h  a n d  Boggabri. 

S t o c k  s u p p l i e s  o f  w a t e r  a r e  u s u a l l y  o b t a i n e d  i n  b o r e s  a t  depths, 

o f  1 0 0  t o  2 0 0  f e e t .  Due t o  t h e  l a r g e  v a r i e t y  o f  r o c k  t y p e s  a n d  topography 

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

q u a l i t y  a n d  y i e l d s  o c c u r .  I n  t h e  h a r d  p h a s e s  o f  t h e  v o l c a n i c s  a n d  intrusives 

some u n s u c c e s s f u l  b o r e s  h a v e  b e e n  s u n k  t o  d e p t h s  u p  t o  3 5 5  f e e t .  I n  the 

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

Namoi  R i v e r ,  a n u m b e r  o f  b o r e s  a r e  r e c o r d e d  u p  t o  5 2 5  f e e t  i n  d e p t h  yielding 

s t o c k  s u p p l i e s .  B o r e s  i n  t h i s  a r e a  a r e  g e n e r a l l y  d e e p e r  t h a n  i n  t h e  less 

e l e v a t e d  a r e a s .  H o w e v e r  o n e  b o r e  w a s  c o n t i n u e d  t o  9 7 5  f e e t  i n  s h a l e ,  slate 

a n d  b a s a l t  w i t h o u t  o b t a i n i n g  a s u i t a b l e  supply. 

T h e  q u a l i t y  o f  w a t e r  f r o m  b o r e s  i n  t h e  P e r m i a n  r o c k s  i s  usually 

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

i n  t h e  C o a l  M e a s u r e s  a n d  M a r i n e  Series. 

A d j o i n i n g  t h e  P e r m i a n  f o r m a t i o n s  t o  t h e  w e s t  a r e  sandstones, 

s h a l e s ,  c o n g l o m e r a t e s  e t c .  o f  T r i a s s i c  a g e .  T h e s e  a r e  g e n e r a l l y  horizontal 

o r  g e n t l y  d i p p i n g .  I n  t h e  n o r t h e r n  p a r t  o f  t h e  v a l l e y ,  t h e y  h a v e  a gentle 

d i p  t o  t h e  w e s t  o r  n o r t h - w e s t ,  w h i l s t  t o  t h e  s o u t h  o f  G u n n e d a h  t h e y  f o r m  the 

n o r t h e r n  f l a n k  o f  t h e  O x l e y  B a s i n  a n d  d i p  t o  t h e  s o u t h .  T h e  p r o s p e c t s  of 

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

3 0 0  t o  7 0 0  f e e t  m a i n l y  i n  s h a l e  a n d  sandstone. 

S u c c e s s f u l  b o r e s  h a v e  b e e n  r e c o r d e d  a t  d e p t h s  o f  f r o m  1 5 0  feet 

t o  6 5 0  f e e t  i n  s a n d s t o n e .  D e e p  b o r i n g  h a s  b e e n  u n d e r t a k e n  i n  p l a c e s ,  one 

b o r e  1 , 0 0 5  f e e t  d e e p  s t r i k i n g  a s t o c k  s u p p l y  o f  w a t e r  a t  9 6 0  f e e t  i n  sandstone 

a n d  a n o t h e r  r e a c h i n g  a d e p t h  o f  1 , 9 5 3  feet. 

T h e  n u m b e r  o f  u n s u c c e s s f u l  b o r e s  i n  t h e s e  r o c k s  i s  a p p a r e n t l y  due 

t o  a p r e d o m i n a n c e  o f  t h i c k  s h a l e  b e d s  i n  m a n y  a r e a s .  T h e  s a n d s t o n e  layers 

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

t h i n  a n d  d i s c o n t i n u o u s .  T h e s e  T r i a s s i c  s a n d s t o n e s  c o u l d  b e  e i t h e r  j o i n t e d  or 

p o r o u s ,  b u t  d u e  t o  t h e  l o w  y i e l d s ,  a r e  h e r e  r e l a t e d  t o  t h e  j o i n t e d  r o c k s .  In 

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

t e r m e d  T r i a s s i c  s a n d s t o n e s ,  b u t  t h e r e  i s  some c o n j e c t u r e  a b o u t  t h i s  a n d  they 

may i n  f a c t  b e  Jurassic. 

J u r a s s i c  r o c k s  c o v e r  m u c h  o f  t h e  s o u t h - w e s t e r n  p a r t  o f  t h e  Namoi 

V a l l e y .  T h e y  c o n s i s t  m a i n l y  o f  a s e d i m e n t a r y  s e c t i o n  o f  s a n d s t o n e s ,  s h a l e s  and 

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

a n d  i n t e r b e d d e d  l a v a s .  T h e  l a v a s  w i t h  a s s o c i a t e d  i n t r u s i v e s ,  i n  w h i c h  t h e  main 

. g r o u n d w a t e r  c o n t r o l  i s  j o i n t i n g ,  a r e  w i d e l y  d i s t r i b u t e d  i n  t h e  mullaley 

areL. 

S t o c k  s u p p l i e s  o f  w a t e r  a r e  u s u a l l y  o b t a i n e d  i n  b o r e s  a n d  wells 

a t  s e l e c t e d  s i t e s  i n  t h e  l a v a s  a t  d e p t h s  o f  5 0  t o  2 0 0  f e e t .  H o w e v e r ,  a 

n u m b e r  o f  b o r e s  a t  d e p t h s  f r o m  9 4  f e e t  t o  2 4 6  f e e t  h a v e  b e e n  r e c o r d e d  as 

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

o f  s i t e s  b e c a u s e  o f  h a r d  r o c k  conditions. 

G r a n i t e s  o u t c r o p  i n  t h e  e l e v a t e d  e a s t e r n  p a r t  o f  t h e  catchment. 

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

o b t a i n e d  f r o m  s e v e r a l  b o r e s  a t  d e p t h s  o f  33 f e e t  t o  1 9 0  f e e t  i n  decomposed 

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

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

b o r e  s i t e s  a r e  c h o s e n  i n  t h e  l o w e r  a r e a s  a n d  s h a l l o w  h a r d  r o c k  i s  avoided 

w h e r e  possible. 
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T e r t i a r y  b a s a l t s  o c c u r  a s  c a p p i n g s  i n  e l e v a t e d  c o u n t r y ,  mainly 

i n  t h e  n o r t h - e a s t  a n d  s o u t h - e a s t  m a r g i n s  o f  t h e  w a t e r s h e d .  B o r i n g  i n  these 

r o c k s  is u s u a l l y  s u c c e s s f u l  i f  t h e  h i g h e r  a r e a s  a r e  a v o i d e d  a n d  s i t e s  are 

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

s u p p l i e s  o f  w a t e r  a t  d e p t h s  o f  5 0  t o  1 5 0  f e e t .  Some h a v e  b e e n  s u c c e s s f u l  as 

d e e p  a s  2 7 5  f e e t  b u t  a n u m b e r  o f  f a i l u r e s  a r e  k n o w n  p a r t i c u l a r l y  i n  elevated,, 

c o u n t r y ,  a t  d e p t h s  i n  e x c e s s  o f  3 0 0  feet. 

S e r p e n t i n e  a p p e a r s  i n  a l o n g  n a r r o w  b e l t  a n d  a s  t h i n  scattered 

o u t c r o p s  i n  t h e  n o r t h - e a s t e r n  p a r t  o f  t h e  v a l l e y .  F rom a g r o u n d w a t e r  view- 

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

w h i c h  i t  a d j o i n s .  S t o c k  s u p p l i e s  o f  w a t e r  a r e  u s u a l l y  o b t a i n e d  i n  b o r e s  at 

s e l e c t e d  s i t e s  a t  a d e p t h  o f  t h e  o r d e r  o f  1 0 0  f e e t .  Due t o  t h e i r  s m a l l  areal 

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

( b )  P o r o u s  R o c k s  

T h e  m a i n  r e p r e s e n t a t i v e s  o f  t h e  p o r o u s  r o c k s  i n  t h i s  a r e a  are 

t h e  J u r a s s i c  P i l l i g a  s a n d s t o n e s .  T h e s e . r o c k s  c o v e r  a c o n s i d e r a b l e  p a r t  of 

t h e  c e n t r a l  a n 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 n d  a r e  p a r t  o f  t h e  intake 

b e d s  f o r  t h e  G r e a t  A r t e s i a n  B a s i n  i n  t h e  a r e a s  t o  t h e  n o r t h  a n d  s o u t h  of 

N a r r a b r i .  S t o c k  s u p p l i e s  o f  w a t e r  a r e  n o r m a l l y  o b t a i n e d  a t  d e p L s  o f  100 

t o  3 0 0  f e e t  b u t  t h e r e  i s  c o n s i d e r a b l e  v a r i a t i o n  i n  d e p t h  a c c o r d i n g  t o  the 

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

o f  t h e  s a n d s t o n e  beds. 

I n  t h e  w e s t e r n  p a r t  o f  t h e  v a l l e y  t h e  s a n d s t o n e s  h a v e  a w e s t  to 

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

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

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

a r e  s e v e r a l  t h o u s a n d  f e e t  i n  d e p t h .  A l t h o u g h  r e l a t i v e l y  l a r g e  y i e l d s  are 

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

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



17. 

I r r i g a t i o n  s u p p l i e s  a r e  o b t a i n e d  i n  t h e  p o r o u s  s a n d s t o n e s  to 

t h e  n o r t h  o f  N a r r a b r i  a n d  a l s o  t o  t h e  s o u t h  o f  S p r i n g  R i d g e .  T h e  bores 

i n  t h e  N a r r a b r i  a r e a  r a n g e  f r o m  3 1 0  f e e t  t o  7 5 5  f e e t  y i e l d i n g  7 , 0 0 0  t o  27,000 

g a l l o n s  p e r  h o u r .  T h e  w a t e r  i s  g e n e r a l l y  h i g h  i n  r e s i d u a l  a l k a l i  a n d  careful - 

u s e  i s  n e c e s s a r y  t o  p r e v e n t  s o i l  a n d  c r o p  damage. 

I n  t h e  S p r i n g  R i d g e  a r e a  s u p p l i e s  o f  f r o m  5 , 0 0 0  t o  3 7 , 0 0 0  gallons 

p e r  h o u r  h a v e  b e e n  r e c o r d e d  f r o m  t h e  s a n d s t o n e s  a t  d e p t h s  o f  1 3 5  t o  2 5 6  feet 

a n d  t h e  w a t e r  i s  b e i n g  u s e d  f o r  i r r i g a t i o n .  T h e r e  i s  n o  i n f o r m a t i o n  available 

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

w h e t h e r  t h e  s t a t e d  s u p p l i e s  c a n  b e  c o n s i d e r e d  p e r m a n e n t .  One  b o r e  i n  sandstone 

i n  t h e  Q u i a  a r e a  w a s  t e s t e d  a t  3 0 , 0 0 0  g a l l o n s  p e r  h o u r  b u t  a f t e r  pumping 

c o n t i n u o u s l y  f o r  some  w e e k s  t h e  s u p p l y  d r o p p e d  t o  a b o u t  7 , 0 0 0  g a l l o n s  per 

hour. 

( c )  Alluvium 

T h e  a l l u v i u m  o f  t h e  N a m o i  V a l l e y  h a s  p r o b a b l y  t h e  g r e a t e s t  overall 

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

o f  a l l u v i u m  b e i n g  t h e  m o s t  e x t e n s i v e  o f  a n y  o f  t h e  S t a t e ' s  i n l a n d  flowing 

r i v e r s .  H o w e v e r  n o t  a l l  o f  t h e  a l l u v i u m  i s  f a v o u r a b l e  f o r  t h e  production 

o f  l a r g e  g r o u n d w a t e r  supplies. 

T h a t  p a r t  o f  t h e  d r a i n a g e  s y s t e m  t o  t h e  e a s t  o f ,  o r  u p s t r e a m  of 

t h e  f a u l t  z o n e  n e a r  t h e  j u n c t i o n  o f  t h e  P e e l  a n d  Namoi  R i v e r s  i s  entrenched 

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

a n d  d e p t h .  F o r  t h i s  r e a s o n '  t h e  g r o u n d w a t e r  p o t e n t i a l  i n  t h i s  r e g i o n  i s  minor, 

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

a l l u v i u m  a l o n g  t h e  N a m o i  a n d  M a n i l l a  R i v e r s  i n  t h i s  r e g i o n  p r o b a b l y  d o e s  not 

e x c e e d  4 5  f e e t  i n  d e p t h  a n d  f e w  i r r i g a t i o n  s u p p l i e s  a r e  r e c o r d e d .  Y i e l d s  of 

u p  t o  2 0 , 0 0 0  g a l l o n s  p e r  h o u r  w e r e  o b t a i n e d  f r o m  w e l l s  a t  d e p t h s  t o  4 3  f e e t .  — 



18. 

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

t h e  s m a l l e r  c r e e k s  a n d  t r i b u t a r i e s  s u c h  a s  H a l l s  C r e e k ,  Wongo C r e e k  a n d  the 

U p p e r  M a n i l l a  R i v e r .  S u p p l i e s  o f  f r o m  5 , 0 0 0  t o  3 0 , 0 0 0  g a l l o n s  p e r  h o u r  have 

b e e n  o b t a i n e d  f r o m  d e p t h s  o f  15 t o  32 f e e t .  S e v e r a l  w e l l s  w h i c h  w e r e  s u n k  in 

1 9 6 6  o n  Wongo C r e e k  w e r e  t e s t e d  t o  y i e l d  1 5 , 0 0 0  t o  3 0 , 0 0 0 .  g a l l o n s  per 

h o u r  a t  d e p t h s  o f  18 t o  27 f e e t .  T h i s  s u g g e s t s  t h a t  t h e  1966  d r o u g h t  conditions 

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

a s  i n  o t h e r  s h a l l o w  a l l u v i a l  a r e a s  i n  New S o u t h  Wales. 

T h e  a l l u v i u m  o n  t h e  M a c d o n a l d  R i v e r  i s  a l s o  s h a l l o w  a n d  d o e s  not 

a p p e a r  t o  h a v e  l a r g e  g r o u n d w a t e r  p o t e n t i a l .  I t  i s  p o s s i b l e  t h a t  •limited 

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

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

T h e  a l l u v i a l  a r e a s  w e s t  o f  t h e  f a u l t  z o n e  show a m a r k e d  change 

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

t o  o v e r  5 0 0  f e e t  t o  t h e  n o r t h - e a s t  o f  G u n n e d a h ,  T h e  g r o u n d w a t e r  potential 

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

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

i r r i g a t i o n  w h i c h  i s  t a k i n g  p l a c e  i n  t h e  area. 

I n  t h e  a r e a  f r o m  C a r r o l l  t o  G u n n e d a h ,  t h e  r i v e r  f l a t s  a r e  about 

8 m i l e s  w i d e  a n d  a n u m b e r  o f  i r r i g a t i o n  w e l l s  a n d  b o r e s  a r e  r e c o r d e d .  T o  date 

t h e  m a j o r i t y  o f  s u p p l i e s  h a v e  b e e n  e n c o u n t e r e d  b e t w e e n  5 0  a n d  150  f e e t  and 

y i e l d s  h a v e  r a n g e d  from. 1 5 , 0 0 0  t o  3 0 , 0 0 0  g a l l o n s  p e r  hour. 

H o w e v e r ,  a s e r i e s  o f  i n v e s t i g a t i o n  b o r e s  t o  t h e  n o r t h  of 

G u n n e d a h  i n d i c a t e d  t h a t  t h e  a l l u v i u m  r e a c h e s  a maximum d e p t h  o f  a b o u t  530 

f e e t  a b o u t  5 m i l e s  n o r t h  e a s t  o i  t h e  t o w n .  T h e  d e e p  a q u i f e r s  encountered 

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

s u p p l i e s  w e r e  o b t a i n e d  b e l o w  1 0 0  f e e t . ,  H o w e v e r , t h i s  d o e s  n o t  m e a n  t h a t  better 

a q u i f e r s  a r e  n o t  p r e s e n t  a t  t h e s e  d e p t h s  i n  o t h e r  p a r t s  o f  t h e  a l l u v i a l  flats': 



19. 

T u l c u m b a  C r e e k  j o i n s  t h e  m a i n  f l a t s  o f  t h e  Namoi  V a l l e y  t o  the 

n o r t h  o f  G u n n e d a h .  T h e  f l a t s  o n  t h i s  c r e e k  a r e  u p  t o  4 m i l e s  w i d e  a n d  the 

a l l u v i u m  i s  i n  e x c e s s  o f  2 0 0  f e e t  i n  d e p t h .  I r r i g a t i o n  s u p p l i e s  o f  from 

7 , 0 0 0  t o  2 8 , 0 0 0  g a l l o n s  p e r  h o u r  h a v e  b e e n  o b t a i n e d  a t  d e p t h s  o f  1 1 0  to 

172  f e e t  f r o m  t h i s  a l l u v i u m .  H o w e v e r  t h e  d e p o s i t i o n  o f  g r a v e l s  i n  this 

a r e a  a p p e a r s  t o  h a v e  b e e n  r a t h e r  variable. 

T h e  M o o k i  R i v e r  j o i n s  t h e  Namoi  R i v e r  a t  G u n n e d a h  a n d  drains 

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

L i v e r p o o l  R a n g e .  T h e r e  a r e  e x t e n s i v e  a r e a s  o f  a l l u v i u m  a l o n g  t h e  Mooki 

R i v e r  a n d  i t s  t r i b u t a r i e s  Q u i r i n d i ,  W a r r a h  a n d  Y a r r a m a n  C r e e k s  b u t  these 

a r e  i n t e r s p e r s e d  w i t h  n u m e r o u s  o u t c r o p s  o f  J u r a s s i c  s a n d s t o n e s  a n d  basalts. 

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

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

W h e r e  t h e  f l a t s  a r e  m o r e  e x t e n s i v e ,  t h e  a l l u v i u m  b e c o m e s  much 

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

t h e  M o o k i  R i v e r  a n d  t h e  d o w n s t r e a m  s e c t i o n  o f  Q u i r i n d i  C r e e k .  T h e  maximum 

d e p t h  o f  a l l u v i u m  i n  t h e s e  a r e a s  i s  p r o b a b l y  o f  t h e  o r d e r  o f  3 0 0  f e e t  but 

t h e  m a j o r i t y  o f  e x i s t i n g  b o r e s  a r e  f r o m  1 0 0  t o  1 5 0  f e e t  i n  d e p t h .  I t  is 

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

b e  l o c a t e d ,  f o r  i n  s e v e r a l  p a r t s  o f  t h i s  a r e a  y i e l d s  i n  e x c e s s  o f  1,000 

g a l l o n s  p e r  m i n u t e  h a v e  b e e n  obtained. 

C o x s  C r e e k  w h i c h  d r a i n s  a l a r g e  a r e a  a l o n g  t h e  L i v e r p o o l . R a n g e  and 

o t h e r  e l e v a t e d  c o u n t r y  t o  t h e  w e s t  o f  t h e  M o o k i  w a t e r s h e d ,  j o i n s  t h e  Namoi 

R i v e r  a t  B o g g a b r i o  T h e  c o n d i t i o n s  a l o n g  t h e  c r e e k  a r e  r a t h e r  s i m i l a r  tothose-alon 

t h e  M o o k i  R i v e r  b u t  t h e  f l a t s  a r e  n o t  a s  e x t e n s i v e .  I r r i g a t i o n  s u p p l i e s  are 

o b t a i n e d  f r o m  g r a v e l  b e d s  a l o n g  t h e  c r e e k  a n d  i t s  tributaries. 
t• 

A n u m b e r  o f  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 i s  r e g i o n  a t  d e p t h s  of 

5 0  f e e t  t o  1 0 5  f e e t ,  w i t h  y i e l d s  r a n g i n g  f r o m  8 , 0 0 0  t o  3 0 , 0 0 0  g a l l o n s  p e r  - 

h o u r .  T h e  w a t e r  o b t a i n e d  t e n d s  t o  h a v e  a h i g h  r e s i d u a l  a l k a l i  c o n t e n t  but 

i n  m o s t  c a s e s  w i t h _ c a e f u l  u s e  i t  i s  s u i t a b l e  f o r  irrigation. 



20. 

D o w n s t r e a m  o f  M u L i a l e y ,  o u t c r o p s  o f  s a n d s t o n e  a n d  b a s a l t  occur 

i n  t h e  f l a t s  a-rid t h e  g r a v e l  b e d s  a p p e a r  t o  b e  s c a t t e r e d  a n d  discontinuous. 

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

o f  t h i s  a r e a  i s  p r o b a b l y  r e s t r i c t e d  b y  s h a l l o w  bedrock. 

T h e  a r e a  a d j a c e n t  t o  t h e  N a m o i  R i v e r  b e t w e e n  G u n n e d a h  a n d  Boggabti 

c o n t a i n s  e x t e n s i v e  a l l u v i a l  f l a t s  u p  t o  1 0  m i l e s  i n  w i d t h .  T h e r e  i s  little 

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

1 0 0  f e e t  d e e p  a n d  t h e  y i e l d s  f r o m  1 7 , 0 0 0  t o .  2 5 , 0 0 0  g a l l o n s  p e r  h o u r .  T h e r e  are 

m o r e  b o r e s  o n  t h e  r i g h t  b a n k  o f  t h e  r i v e r  b u t  t h e  m a j o r i t y  o f  t h e s e  a r e  less 

t h a n .  1 0 0  f e e t  i n  d e p t h  w i t h  y i e l d s  u p  t o  2 5 , 0 0 0  g a l l o n s  p e r  h o u r s  Several 

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

B o g g a b r i  t o  d e p t h s  o f  3 0 0  f e e t  a n d  t h e  s u p p l i e s  a r e  s t a t e d  t o  b e  several 

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

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

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

maximum d e p t h  o f  t h e  o r d e r  o f  5 0 0  f e e t ,  D e e p  g r a v e l s  h a v e  b e e n  s h o w n  t o  be 

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

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

a l k a l i n i t y  i n  some areas. 

I n  t h e  v i c i n i t y  o f  B o g g a b r i ,  s u p p l i e s  u p  t o  4 5 , 0 0 0  g a l l o n s  p e r  hour 

a r e  o b t a i n e d  a t  d e p t h s  f r o m  4 3  t o  1 3 3  f e e t .  S e v e r a l  m i l e s  d o w n s t r e a m  of 

B o g g a b r i ,  t h e  f l a t s  b e c o m e  v e r y -  n a r r o w  a n d  t h i s  r e s t r i c t i o n  i n  w i d t h  continues 

a s  f a r  a s  N a r r a b r i .  I r r i g a t i o n  s d p p l i e s  a r e  r e c o r d e d  i n  t h i s  a r e a  i n  several 

w e l l s  a n d  b o r e s  a t  d e p t h s  o f  2 1  t o  9 9  f e e t .  A l t h o u g h  c o n s i d e r a b l e  potential 

e x i s t s  i n  t h i s  r e g i o n ,  l i t t l e  o v e r a l l  d e v e l o p m e n t  a p p e a r s  t o  h a v e  t a k e n  place. 

M a u l e s  C r e e k ,  t h e  m a i n  t r i b u t a r y  j o i n i n g  t h e  Namoi. R i v e r  i n  this 

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

t h e  N a n d e w a r  R a n g e .  T h e  a l l u v i u m  i n  t h i s  c a t c h m e n t  i s  a p p a r e n t l y  shallow, 

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

d i s r a n a e  o f  a b c u t  2 0  m i l e s  a l o n g  t h e  c r e e k  f l a t s .  T h e  d e p t h s  o f  t h e  wells 

a n d  b o r e s  h a v e  v a r i e d  f r o m  2 0  t o  3 5  f e e t  w h i l s t  t h e  y i e l d s  h a v e  r a n g e d  from 

1 2 , 0 0 0  t o  2 0 , 0 0 0  g a l l o n s  p e r  h o u r .  I n : p r o l o n g e d  d r y  p e r i o d s ,  t h e  groundwater 

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

reduced, 
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B e t w e e n  N a r r a b r i  a n d  W a l g e t t  t h e  N a m o i  R i v e r  f l o w s  through 

e x t e n s i v e  f l o o d  p l a i n s .  T h e  Namoi R i v e r  h a s  f o l l o w e d  many  c o u r s e s  through 

t h i s  a r e a ,  a s  e v i d e n c e d  b y  t h e  w i d e l y  d i s p e r s e d  g r a v e l  b e d s  w h i c h  a r e  now 

b e i n g  l o c a t e d  b y  boring. 

As a r e s u l t  o f  t h e  a d v e n t  o f  c o t t o n  g r o w i n g  b e l o w  N a r r a b r i  and 

t h e  r e c e n t  p r o l o n g e d  d r o u g h t  c o n d i t i o n s  i n  1 9 6 4  t o  1966  l a r g e  s c a l e  development 

o f  g r o u n d w a t e r  f o r  i r r i g a t i o n  u s e  h a s  o c c u r r e d  i n  t h i s  r e g i o n ,  T h e  introduction 

o f  new d r i l l i n g  t e c h n i q u e s  a n d  t h e  u s e  o f  d e e p e r  a q u i f e r s  h a v e  r e s u l t e d  i n  larger 

s u p p l i e s  t h a n  h a d  g e n e r a l l y  b e e n  o b t a i n e d  p r e v i o u s l y .  T h e  m a j o r i t y  o f  t h e s e  7 

b o r e s  a r e  c o n s t r u c t e d  a s  " g r a v e l  e n v e l o p e "  b o r e s  a n d  a l l  s i g n i f i c a n t  water 

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

s c r e e n i n g  o p p o s i t e  e a c h  aquifers 

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

N a r r a b r i  t o  B u r r e n  J u n c t i o n  b u t  t h e s e  a r e  m a i n l y  l o c a t e d  i n  t h e  v i c i n i t y  of 

Wee W a a .  T h e  s u p p l i e s  f r o m  t h e s e  b o r e s  r a n g e  u p  t o  4 , 0 0 0  g a l l o n s  p e r  minue 

a n d  t h e  d e p t h s  a v e r a g e  a b o u t  3 0 0  f e e t .  T e s t  b o r i n g  i s  u s u a l l y  r e q u i r e d  to 

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

c o n s t r u c t i o n  o f  a n  i r r i g a t i o n  b o r e .  T h i s  i s  n e c e s s a r y  a s  t h e  r i v e r  was 

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

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

T o  t h e  w e s t  o f  Wee W a a ,  i r r i g a t i o n  s u p p l i e s  h a v e  b e e n  obtained 

f r o m  b o r e s  l o c a t e d  o v e r  a - d i s t a n c e  o f  2 0  m i l e s  a c r o s s  t h e  v a l l e y .  The 

d o w n s t r e a m  l i m i t  o f  i r r i g a t i o n  s u p p l i e s  i s  n o t  y e t  known b u t  i s  p r o b a b l y  in 

t h e  v i c i n t y  o f  B u r r e n  Junction, 

T h e  e f f e c t  o f  t h e  i n t e n s i v e  u s e  o f  g r o u n d w a t e r  f o r  irrigation 

. i n  t h e  N a r r a b r i - B u r r e n  J u n c t i o n  a r e a  i s  b e i n g  k e p t  u n d e r  c a r e f u l  observation 

i n  o r d e r  t o  a v o i d  u n d u e  d e p l e t i o n  o f  t h e  a v a i l a b l e  resources. 

W e s t  o f  B u r r e n  J u n c t i o n ,  s t o c k  s u p p l i e s  o f  w a t e r  a r e  usually 

a v a i l a b l e  i n  b o r e s  i n  t h e  a l l u v i u m  a t  d e p t h s  o f  7 0  t o  2 5 0  f e e t .  I n  some 

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

may e v e n  b e  u n s u i t a b l e  f o r  s t o c k  use, 
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Summary 

T h e  N a m o i  V a l l e y  may b e  d i v i d e d  o n  t h e  b a s i s  o f  g e o l o g i c a l  structure 

i n t o  t w o  d i s t i n c t  divisions, 

A z o n e  o f  m a j o r  f a u l t s  r u n s  i n  a n o r t h - n o r t h - w e s t  d i r e c t i o n  roughl:. 

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

a r e  e n t r e n c h e d  a n d  t h e  a l l u v i u m  i s  r e s t r i c t e d  i n  w i d t h  a n d  d e p t h .  Stock 

s u p p l i e s  o f  w a t e r  a r e  n o r m a l l y  a v a i l a b l e  on  t h e  f l a t s  w i t h  r a t h e r  limited 

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

t h e  streams. 

S t o c k  w a t e r  s u p p l i e s  a r e  n o r m a l l y  o b t a i n e d  i n  v a r i o u s  j o i n t e d  rocks 

o u t c r o p p i n g  i n  t h i s  a r e a ,  a t  d e p . c h s  o f  50  t o  2 5 0  f e e t  b u t  v e r y  h a r d  phases 

o f  t h e  r o c k s  a n d  e l e v a t e d  s i t e s  s h o u l d  b e  avoided. 

T o  t h e  w e s t  o f  t h e  f a u l t  z o n e  t h e  a l l u v i u m  b e c o m e s  m o r e  e x t e n s i v e  and 

much  d e e p e r .  S t o c k  a n d  l i m i t e d  i r r i g a t i o n  s u p p l i e s  a r e  o b t a i n e d  f r o m  wells 

a n d  b o r e s  i n  t h e  u p s t r e a m  s e c t i o n s  o f  t h e  t r i b u t a r y  c r e e k s  a n d  irrigation 

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

s u p p l i e s  a r e  a l s o  a v a i l a b l e  i n  m a n y  p l a c e s  a l o n g  t h e  Name-i. R i v e r  a s  f a r  as 

B u r r e n  J u n c t i o n .  T h e  y i e l d s  d e p e n d  o n  t h e  t y p e ,  d e p t h  a n d  t h i c k n e s s  of 

a q u i f e r s  p r e s e n t  a n d  t h e  t e c h n i q u e s  u s e d  t o  e x p l o i t  t h e m .  B o r e s  i n  the 

Wee Waa a r e a  a v e r a g e  a b o u t  3 0 0  f e e t  i n  d e p t h  a n d  y i e l d  u p  t o  4 0 0 0  gallons 

p e r  minute. 

S t o c k  s u p p l i e s  o f  w a t e r  a r e  u s u a l l y  a v a i l a b l e  i n  t h e  j o i n t e d  a n d  porous 

r o c k s  i n  t h i s  a r e a  e x c e p t  i n  t h e  T r i a s s i c  r o c k s  w h e r e  t h e  p r o s p e c t s  o f  success 

a r e  o n l y  fair. 

I r r i g a t i o n  s u p p l i e s  u p  t o  3 0 , 0 0 0  g a l l o n s  p e r  h o u r  h a v e  b e e n  obtained 

i n  p o r o u s  s a n d s t o n e s  i n  t w o  a r e a s  a n d  f u r t h e r  e x p l o r a t i o n  may show that 

c o n d i t i o n s  f a v o u r a b l e  f o r  o b t a i n i n g  s u c h  s u p p l i e s  a r e  m o r e  w i d e s p r c a 6  than 

t h e y  a r e  t h o u g h t  t o  b e  a t  presnt, 



5 .  STREAM GAUGING STATIONS 

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

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

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

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

e x t r e m e .  floods. 

I t  i s  t h e r e f o r e  t h e  p o l i c y  o f  t h e  W a t e r  C o n s e r v a t i o n  a n d  Irrigation 

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

g a u g i n g  s t a t i o n s  t h r o u g h o u t  New S o u t h  W a l e s .  A t  t h e  p r e s e n t  t i m e  the. 

C o m m i s s i o n  i s  o p e r a t i n g  a b o u t  5 5 0  s u c h  s t a t i o n s  i n  t h e  S t a t e  a n d  t h i s  figure 

i s  b e i n g  p r o g r e s s i v e l y  increased. 

R e c o r d s  o f  s t r e a m f l o w  a r e  d e r i v e d  f r o m  s t r e a m  h e i g h t  d a t a  w h i c h  i s  obtained 

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

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

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

h e i g h t s ,  t h e  c a l i b r a t i o n s  b e i n g  c h e c k e d  a n d  a m e n d e d  a s  n e c e s s a r y  b y  further 

pe7 : iod ic_  d i s c h a r g e  measurements. 

T h e  i n d i v i d u a l  d i s c h a r g e  ; r i e a s u r e m e n t s  i n v o l v e  t h e  u s e  o f  a c u r r e n t  meter 

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

s-,_..rvey m e t h o d s  t o  m e a s u r e  t h e  e f f e c t i v e  a r e a  o f  f l o w  i n  s q u a r e  f e e t . ,  the 

d i s c h a r g e .  o f  t h e  s t r e a m  i n  c u b i c  f e e t  p e r  s e c o n d  o r  c u s e c s ,  m a y  b e  computed. 

T h e  m e a s u r e m e n t  o f  f l o w  i n  t h e  Namoi. V a l l e y  c c i l l i e n c e d  i n  1 3 9 1  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  N a m o i  R i v e r  a t  G u n n e d a h .  Further 

g a u g i n g  s t a t i o n s  w e r e  i n s t a l l e d  i n  1 8 9 2  o n  t h e  Namoi. R i v e r  a t  N a r r a b r i  and 

W a l g e t t  b u t  t h e  s t a t i o n  at .  W a l g e t t  w a s  s u b s e q u e n t l y  d i s c o n t i n u e d  in. 1931. 

No a d d i t i o n a l  g a u g i n g  s t a t i o n s  w e r e  i n s t a l l e d  i n  t h e  v a l l e y  u n t i l  P 9 1 1  - 

w h e n  t h e  c o l l e c t i o n  o f  r e c o r d s  w a s  c o m m e n c e d  f o r  N a r r a b r i  C r e e k  a t  Narrabri. 

T h e  i n s t a l l a t i o n  o f  s t a t i o n s  on. t h e  N a m o i  R i v e r  a t  N o r t h  C u e r i n d i  K e e p i t  and 

R i m b a h  f o l l o w e d  in. 1 9 1 5 ,  1 9 2 3  a n d  1 9 2 4  respectively. 
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S i n c e  1 9 2 4  a n u m b e r  o f  a d d i t i o n a l  s t r e a m  g a u g i n g  s t a t i o n s  h a v e  been 

i n s t a l l e d  i n  t h e  N a m o i  V a l l e y .  T h e  p r e s e n t  t o t a l  o f  27 s t a t i o n s , w h i c h  a r e  all 

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  i n  t h e  valley, 

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

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

N a m c i  V a l l e y  a t  3 1 s t  December-  1 9 6 8  a r e  shown. a t  F i g u r e  17 w h i l s t  relevant 

d e t a i l s  f o r  t h e  s t a t i o n s  a r e  g i v e n  i n  T a b l e  7. 

TABLE 7. 

Stream Station 

. 

Catchment 
Area 

(Square 
Miles) 

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

Macdonald Ccbrabald 138 P r e s s u r e  Recorder 1 9 6 5  t o  date 
River 

Macdonald Rimbah* 270 S t a f f  Gauge 1 9 2 4  t o  1928 
R i v e r  

r•• 
Macdonald Woolbrook 320 P r e s s u r e  Recorder 1927  t o  date 

River 

Macdonald B o n n i e  Doon 434 P r e s s u r e  Recorder 1 9 6 8  t o  date 
River 

N a m o i  River Retreat 680 P r e s s u r e  Recorder 1 9 6 5  t o  date 

N a m o i  River N o r t h  Cuerindi 970 F l o a t  Recorder 1 9 1 5  t o  date 

H a l l s  Creek Ukolan 150 P r e s s u r e  Recorder 1 9 6 5  t o  date 

M a n i l l a  River Barraba 219 S t a f f  Gauge 1 9 6 5  t o  date 

M a n i l l a  River Woodsreel 530 S t a f f  Gauge 1 9 6 5  t o  date 

M a n i l l a  River Tarpoly 637 M a n o m e t e r  Servo 
P r e s s u r e .  Recorder 1 9 6 8  t o  date 

M a n i l l a  River WrIlborne* 760 S t a f f  Gauge 1936  t o  1948 

M a n i . i l a  River Brabri 780 P r e s s u r e  Recorder 1948  t o  date 

Namoi River M a n i l l a  Weir* 1,200 S t a f f  Gauge 1936  t o  1951 

Namoi. River- Manilla 2,000 M a n o m e t e r  Servo 
R a i l w a y  Bridge P r e s s u r e  Recorder . 1952 t o  date 

N a m o i  River Keepit 2,200 F l o a t  Recorder 1923  t o  date 

M o c k i  Ri7er Carcona .980 P r e s s u r e .  Recorder. 1 9 6 5  t o  d a t e  - 
M o 5 k i  River Breeza 1,400 S t a f f  Gauge 1957  t o  date 

N a m o i  River Gunnedah 6,600 F l o a t  Recorder 1891 t o  d a t e  
. 

, _  ^,--1, o o  x s  ,,,,y,.. T a m b a r  Springs 560 S t a f f  Gauge 1 9 6 5  t o  date 

C o g s  C r e e k  • Bog2abri 1,560 S t a f f  Gauge 1 9 6 5  c c  date 

N a m 5 i  River BoRabri 8,700 P r e s s u r e  Recorder 1936  t o  date 

Namoi  River Bel ( ,w PDggabri. 8,750 F l o a t  Recorder 1936  t o  1951 
W e i r  Site* 

M a u l e s  Creek. Dam Site 66 F l o a t .  Recorder 1 9 6 8  t o  date 

N a m o i  River Turrawan 9,300 P r e s s u - r e .  Recorder 1 9 5 3  t o  date 

-__ 
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TABLE 7 (cont.—) 

Stream Station. 
Catchment- 

Area 
(Square 

Miles) 

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

0 

Namoi. River Karuah* 9,600 S t a f f  Gauge 1936  t o  1960 

Narrabri Keruah* Effluent S t a f f  Gauge 1936  c o  1960 
Creek 

N a m o i  River Naa-rabri 9,700 S t a f f  Gauge 1 8 9 2  t o  d a t e  , 
Narrabri Narrabri Effluent S t a f f  G a u g e  . 1 9 1 1  t o  date 

Creek 

N a m o i  River . 
Mollee 10,900 S t a f f  Gauze 1 9 6 5  t o  date 

N a m o i  River Wee Waa 11,000 S t a f f  Gauge 1 9 5 4  t o  date 

N a m o i  River Womerah 11 100 5 S t a f f  Gauge 1 9 6 5  t o  date 

N a m o i  River Bugilbone 12,000 S t a f f  Gauge 1931  t o  date 

Baradine Kenebri* 440 S t a f f  Gauge. 1 9 5 3  t o  1960 
Creek 

N a m o i  River Coanzra 14,000 F l o a t  Recorder 1 9 5 4  t o  date 

N a m o i  River Walgett* 16,000 S t a f f  Gauge 1892  t o  1931 

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

6., CATCHMENT YIELDS 

S i n c e  t h e  i n s t a l l a t i o n  o f  t h e  f i r s t  s t r e a m  g a u g i n g  s t a t i o n  i n  t h e  Namoi 

V a l l e y -  i n  1891  a t .  G u n n e d a h ,  a c o n s i d e r a b l e  q u a n t i t y  o f  d a t a  h a s  b e e n  obtained 

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

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

i n c l u d 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  a r e a ,  t o p o g r a p h y  a n d  geology.In 

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

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

conditions. 

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

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

p e r i o d  a r e  g i v e n  i n  T a b l e .  8. 
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TABLE 8. 

Stream Station 
Complete 
Y e a r s  of 
Computed 
Records 

A v e r a g e  Yield 
C o m p l e t e  Years 
A c r e  Feet 
p e r  Annum 

o v e r  P e r i o d  of 
o f  Records 

Cusecs 
G a l l o n s  per 

Minute 

Macdonald Wcolbrook 41 116,000 159 60,000' 
River 

N a m o i  River N o r t h  Cuerindi 51 226,000 309 115,600 
- 

M a n i l l a  River W i m b o r n e  * 10 61,000 83 31,000 

M a n i l l a  River Brabri 20 170,000 232 87,000 

N a m o i  River M a n i l l a  Weir* 15 .236,000 324 121,000 

N a m o i  River Manilla 16 379,000 517 1 9 3 , 0 0 0  - 
R a i l w a y  Bridge 

N a m o i  River Keepit 

- P r e  dam 36 353,000 483 181,000 

- P o s t  dam 9 257,000 351 131,000 

M o o k l  River Breeza 11 41,000 56 21,000 

N a m o t  River Cunnedah 77 563,000 770 288,000 

N a m o i  River Boggabri 32 771,000 1,056 395,000 

N a m o i  River B e l o w  Boggabrt 8 342,000 466 174,000 
W e i r  Site* 

Namoi River Turrawan 9 565,000 775 290,000 

Namoi River Karuah* 18 273,000 375 140,000 

N a r r a b r i  Creek Karuah* 23 511,000 700 262,000 

N a m o i  River Narrabri 52 298,000 408 153,000 

Narrabri Narrabri 52 376,000 515 193,000 
Creek 

N a m o i  R i v e r  
. 

Wee Waa 10 450,000 616 231,000 

N a m o i  River B u g i l b o n e  
. 

9 523,000 716 268,000 

N a m o i  River Goangra 14 574,000 786 294,000 

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

• 4 
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A t  A p p e n d i c e s  12 t o  21  i n c l u s i v e ,  d e t a i l s  a r e  g i v e n  o f  t h e  maximum, 

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

o n  t h e  M a c d o n a l d  R i v e r  a t  W o o l b r o o k ;  t h e  M a n i l l a  R i v e r  a t  B r a b r i ;  t h e  Namoi 

R i v e r  a t  M a n i l l a  R a i l w a y  B r i d g e ,  K e e p i t ,  G u n n e d a h ,  B o g g a b r i ,  N a r r a b r i  and 

G o a n g r a ;  t h e  M o o k i  R i v e r  a t  B r e e z a  a n d  N a r r a b r i  C r e e k  a t  Narrabri. 

As  i n d i c a t e d  i n  A p p e n d i x  1 5 ,  t h e  a v e r a g e  a n n u a l  f l o w  o f  t h e  Namoi  River 

a t  K e e p i t  s i n c e  t h e  e s t a b l i s h m e n t  o f  t h e  s t a t i o n  i n  1923  h a s  b e e n  334,000 

a c r e  f e e t .  H o w e v e r  f r o m  1 9 6 0  t h e  f l o w  a t  t h i s  s t a t i o n  h a s  b e e n  r e g u l a t e d  by 

K e e p i t  Dam a n d  o v e r  t h i s  p e r i o d  t h e  a v e r a g e  o u t f l o w  f r o m  t h e  Dam h a s  been 

2 5 7 , 0 0 0  a c r e  f e e t  p e r  annum. 

E x a m i n a t i o n  o f  T a b l e  8 i n d i c a t e s  t h a t  w h i l s t  t h e  a v e r a g e  a n n u a l  f l o w  of 

t h e  Namoi  R i v e r  a t  G u n n e d a h  o v e r  77  y e a r s  h a s  b e e n  5 6 3 , 0 0 0  a c r e  f e e t ,  the 

a v e r a g e  a n n u a l  f l o w  o f  t h e  Namoi  R i v e r  a t  N a r r a b r i  o v e r  a p e r i o d  o f  52 years 

h a s  b e e n  o n l y  2 9 8 , 0 0 0  a c r e  f e e t .  H o w e v e r  N a r r a b r i  C r e e k  w h i c h  i s  a n  ana 

b r a n c h  o f  t h e  N a m o i  R i v e r  c a r r i e s  t h e  g r e a t e r  p a r t  o f  t h e  t o t a l  f l o w  passing 

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

o f  r e c o r d s  t h e  e s t i m a t e s  a r e  m o r e  comparable. 

7 .  AVERAGE ANNUAL RUNOFF 

F o r  t h e  p u r p o s e  o f  d e r i v i n g  a n  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  annual 

r u n o f f  f r o m  v a r i o u s  s u b — c a t c h m e n t s  i n  t h e  Namoi  V a l l e y ,  s t r e a m f l o w  records 

a t  t h e  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  h a v e  b e e n  c o r r e l a t e d  w i t h  t h e  long 

p e r i o d  r e c o r d s  e x t e n d i n g  o v e r  77 y e a r s  f o r  t h e  N a m o i  R i v e r  a t  Gunnedah. 

On t h i s  b a s i s ,  t h e  c u r r e n t  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  annual 

r u n o f f  f r o m  t h e  N a m o i  V a l l e y  e x c l u d i n g  t h e  P e e l  R i v e r  c a t c h m e n t ,  i s  410,000 

a c r e  f e e t  w h i c h  i s  e q u i v a l e n t  t o  a c o n t i n u o u s  f l o w  r a t e  o f  a b o u t  5 6 0  cusecs 

o r  a b o u t  2 1 0 , 0 0 0  g a l l o n s  p e r  minute. 

O n - 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  r e s o u r c e s  a r e  a b o u t  one 

t h i r d  o f  t h e  a v e r a g e  v a l u e  f o r  New S o u t h  W a l e s  a n d  c o r r e s p o n d  t o  a percentate 

r u n o f f  o f  o n l y  a b o u t  2 p e r c e n t  f r o m  t h e  a v e r a g e  a n n u a l  r a i n f a l l  o f  2 4  inches. 

I n  T a b l e  9 a c o m p a r i s o n  i s  m a d e  b e t w e e n  t h e  e s t i m a t e d  l o n g  t e r m  a v e r a g e  annual 

r u n o f f  f r o m  t h e  Namoi  V a l l e y  e x c l u d i n g  t h e  P e e l  R i v e r  c a t c h m e n t  w i t h  those 

f o r  t h e  a d j a c e n t  P e e l ,  G w y d i r  a n d  C a s t l e r e a g h  Valleys. 



28. 

TABLE 9. 

V a l l e y  
. 

--- 
Catchment 
A r e a  in 
S q u a r e .  

. Miles 

E s t i m a t e d  L o n g  T e r m  A v e r a g e  Annual 
Runoff 

A c r e  Feet A c r e  Feet 
p e r  Square 

Percentage 
Runoff 

Mile 

Namoi. Valley 
( e x c l u d i n g  t h e  P e e l  Valley) 14,800 4 1 0  000 28 2% 

P e e l  Valley 1,800 260,000 145 9% . 

G w y d i r  Valley 10,000 670,000 67 6% 

C a s t l e r e a g h  Valley 6,840 200,000 29 21/27 

A s  i n d i c a t e d  b y  T a b l e  9 t h e  e s t i m a t e d  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  from 

t h e  e n t i r e  N a m o i  V a l l e y  R i v e r  s y s t e m  i n c l u d i n g  t h e  P e e l .  : V a l l e y  i s  6 7 0 , 0 0 0  acre 

f e e t .  T h e  p r e v i o u s  e s t i m a t e  o f  6 4 0 , 0 0 0  a c r e  f e e t  f o r  t h i s  s y s t e m  a s  g i v e n  in 

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  W a t e r  R e s o u r c e s "  w a s  n o t  b a s e d  on 

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

s t r e a m f  low d a t a  f o r  t r i b u t a r i e s  b e l o w  Gunnedah. 

8 .  VARIABILITY OF STREAMFLOWS 

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  i s  a m a j o r  f a c t o r  f o r  c o n s i d e r a t i o n  i n  the 

d e s i g n  a n d  o p e r a t i o n  o f  w a t e r  s t o r a g e  schemes. 

W h i l s t  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  l o n g  t e r m  yields 

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  r i a c e  w a t e r  r e s o u r c e s  w h i c h  could' 

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  w h i c h  t h e  available 

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

works. 

I n  t h e  Namoi  V a l l e y  t h e  a v a i l a b l e  r e c o r d s  o f  s t r e a m f l o w  i n d i c a t e  a 

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

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

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

a b o u t  7 2 0  p e r c e n t  t o  6 p e r c e n t  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  f l o w .  Other 

l a r g e  v a r i a t i o n s  o c c u r  on. t h e  Namoi  R i v e r  a t .  N a r r a b r i  a n d  o n  t h e  M a n i l l a  River 

a t  B r a b r l  w h e r e  r a n g e s  o f  f r o m  6 4 0  p e r c e n t  t o  4 p e r c e n t  a n d  f r o m  6 5 0  percent 

t o  10  p e r c e n t  r e s p e c t i v e l y  o f  t h e  a v e r a g e  a n n u a l  f l o w  h a v e  b e e n  recorded. 
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M o n t h l y  f l o w s  e x h i b i t  a n  e v e n  g r e a t e r  d e g r e e  o f  v a r i a b i l i t y ,  the 

• 
g r e a t e s t  v a r i a t i o n s  a g a i n  o c c u r r i n g  a t  t h e  B o g g a b r i  a n d  B r a b r i  gauging 

s t a t i o n s  r e s p e c t i v e l y .  A t  B o g g a b r i  m o n t h l y  f l o w s  h a v e  v a r i e d  f r o m  a minimum 

o f  z e r o  t o  a maximum o f  a b o u t  t w e n t y  t h r e e  t i m e s  t h e  a v e r a g e  m o n t h l y  flow. 

a 
F i g u r e s  1 8 ,  19  a n d  2 0 ,  i n d i c a t e  t h e  m o n t h l y  v a r i a t i o n s  i n  s t r e a m f  l o w s  a t  the 

g a u g i n g  s t a t i o n s  o n  t h e  N a m o i  R i v e r  a t  C u n n e d a h ,  N a r r a b r i  a n d  M a n i l l a  Railway 

B r i d g e  a n d  o n  t h e  M o o k i  R i v e r  a t  B r e e z a  T h e  G u n n e d a h  a n d  N a r r a b r i  f l o w s  since 

1 9 6 0  h a v e  t o  some  e x t e n t  b e e n  a f f e c t e d  b y  t h e  r e g u l a t i o n  o f  f l o w s  a t  K e e p i t  Dam 

As  m a y  b e  e x p e c t e d  t h e r e  i s  e x t r e m e  v a r i a b i l i t y  b e t w e e n  maximum and 

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

F e b r u a r y  1 9 5 5  w h e n  t h e  f l o w  r e a c h e d  a n  e s t i m a t e d  1 1 9 , 0 0 0  c u s e c s .  D u r i n g  the 

s a m e  f l o o d  t h e  d i s c h a r g e  a t  N a r r a b r i  i n c l u d i n g  N a r r a b r i  C r e e k  r e a c h e d  an 

e s t i m a t e d  1 1 1 , 5 0 0  cusecs. 

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

h a v e  r e c o r d e d  p e r i o d s  o f  z e r o  f l o w .  In .  1 9 0 2 )  d u r i n g  o n e  o f  t h e  most. 

s e v e r e  d r o u g h t s  t o  b e  e x p e r i e n c e d  in. New S o u t h  W a l e s ,  t h e  N a m o i  R i v e r  at 

G u n n e d a h  c e a s e d  f l o w i n g  f o r  2 5 2  c o n s e c u t i v e  days. 

An i n d i c a t i o n  o f  t h e  e x t r e m e  v a r i a b i l i t y  o f  r e c o r d e d  f l o w s  a t  selected 

g a u g i n g  s t a t i o n s  i n  t h e  Namoi. V a l l e y  i s  g i v e n  i n  T a b l e  1 0 .  T h i s  t a b l e  shows 

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

s t a t i o n s . s i n c e  t h e i r  establishment. 

1.1 
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TABLE 10. 

Stream. 

1— 

Station. 
Y e a t s  of 
Computed 
Records 

R e c o r d e d  D i s c h a r g e  in 
C u s e c s  

Maximum Minimum , Mean. 

- 
M a c d o n a l d  River Woolbrook 41 56,000 0 159 

M a n i l l a  Rimer Brabri 20 160,000 0 2 3 2  - 

N a m o i  River Manilla lb 205,000 0.8 517 
R a i l w a y  Bridge 

Namoi. River Keepit 
( P r e  Dam) 36 169,000 0 483 

N a m o i  River Keepit 
( P o s t  Dam) 9 194,000* 0,3 351 

M o o k l  River Breeza 11 6,040 0 I 56 

. N a m o i  River Gunriedah 77 119,000 0 770 

Namoi. River Boggabri 32 150,000 0 1,056 

N a m o i  R i v e r  ) 
a n d  ) Narrabri 52 111,500 0 923 

. 
N a r r a b r i  Creek) 

N a m c i  R i v e r  Goangra l 13,400 0 786 

,--- 

* Due t o  t h e  s t o r a g e  o f  K e e p i t  Dam t h e  maximum T a t e  o f  i n f l o w  o f  233,000 

c u s e c s  w a s  r e d u c e d  t o  a n  o u t f l o w  c f  1 9 4 , 0 0 0  cusecs. 

9 PERSISTENCE OF STREAMFLOWS 

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

T h e s e  c u r v e s  a r e  c o n s t r u c t e d  s o  a s  t o  i n d i c a t e  t h e  p e r c e n t a g e  o f  Lime o v e r  the 

p e r i o d  o f  r e c o r d s ,  t h a t  t h e  f l o w  e i t h e r  e q u a l l e d  o r  e x c e e d e d ;  o r  alternatively 

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

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

m a g n i t u d e s  w e r e  e q u a l l e d  o r  exceeded.) 

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

R i v e r  a t  W o o l b r o o k  a n d  t h e  Mooki  R i v e r  at. B r e e z a  a r e  g i v e n  at: F i g u r e  2 1  whilst 

t h e  f l o w  d u r a t i o n  c u r v e  f o r  t h e  Namoi  R i v e r  a t  M a n i l l a  R a i l w a y  B r i d g e  i s  given 

a t  F i g u r e  22. 
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T h e  c u r v e s  a t  F i g u r e s  2 3  a n d  2 4  i n d i c a t e  t h e  r e c o r d e d  f l o w  duration 

c h a r a c t e r i s t i c s  c f  t he .  Namoi  R i v e r  a t  K e e p i t  a n d  G u n n e d a h  r e s p e c t i v e l y  under 

p r e  K e e p i t  Dam ( t o  1 9 5 9 )  a n d  p o s t  K e e p i c  Dam ( f r o m  1 9 6 0 )  c o n d i t i o n s .  Due to 

t h e  d i f f e r e n t  p e r i o d s  a n d  d u r a t i o n s  o f  t h e  r e c o r d s  f o r  p r e  a n d  p o s t  Keepit 

Dam c o n d i t i o n s ,  t h e  p r e  a n d  p o s t  K e e p i t  Dam c u r v e s  s h o u l d  o n l y  b e  r e g a r d e d  - 

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

o f  K e e p i t  Dam o n  f l o w s  d o w n s t r e a m  a t  K e e p i t  a n d  Gunnedah. 

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

o f  o c c u r r e n c e  o r  e x c e e d a n c e  a t  B r a b r i ,  W o o l b r o o k ,  B r e e z a ,  M a n i l l a  Railway 

B r i d g e ,  K e e p i t  ( p r e  K e e p i t  Dam) a n d  G u n n e d a h  ( p r e  K e e p i t  Dam) a r e  g i v e n  in 

T a b l e  11. 

TABLE 11 

S t r e a m  a n d  Station 
P e r c e n t a g e  o f  Time 

F l o w  E q u a l l e d  or 
Exceeded 

, 
C o r r e s p o n d i n g  Flow 

Cusecs G a l l o n s  per 
Minute 

M a n i l l a  R i v e r  at 
Brabri 10 370 138,000 

30 85 32,000 
50 95 9,300 
70 9 3,400 
90 1 370 
95 0.5 190 

100 0 0 

M a c d o n a l d  R i v e r  at 10 300 112,000 
Woo [brook 30 95 35,500 

50 40 15,000 
70 20 73500 
90 5 1,900 
95 2 750 

100 0 0 

M o o k i  R i v e r  at 10 98 36,600 
Breeza 30 16 6,000 

50 4 1,500 
70 2 750 
90 0.5 190 
95 0 0 

100 0 0 
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TABLE 1 1  (cont..) 

S t r e a m  and Station 
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  Flow 
i 

Cusecs G a l l o n s  per 
Minute 

Namoi R i v e r  at. 10 1,010 3 7 8 , 0 0 0  - 
M a n i l l a  Railway 30 295 110,000 
Bridge. 50 150 56,000 

70 65 2 4 , 0 0 0  -. 
90 15 5,600 
95 7 2,600 

100 0 0 

Namoi R i v e r  at 10 . 960 359,000 
K e e p i t  ( p r e  Keepit 30 260 97,000 

Dam) 50 120 45,000 
70 60 22,000 
90 20 7,500 
95 10 3,700 

100 0 0 

Namoi R i v e r  at 10 2,040 763,000 
Gunnedah ( p r e  Keepit 30 680 254,000 

Dam) 50 280 105,000 
70 110 41,100 
90 15 5,600 
95 5 1,900 

100 0 0 

So t h a t  t h e  f l ow  p e r s i s t e n c e  c h a r a c t e r i s t i c s  o f  t h e  v a r i o u s  s t r e a m s  may be 

compared d i r e c t l y ,  t h e  c o m p o s i t e  f l o w  d u r a t i o n  c u r v e  a t  F i g u r e  25 h a s  been 

i n c l u d e d  The f l o w  d u r a t i o n  c u r v e s  shown on t h i s  f i g u r e  show t h e  f l o w s  expressed 

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

F i g u r e  25 i n d i c a t e s  t h a t  o f  t h e  s t a t i o n s  c o n s i d e r e d ,  t h e  Macdonald River 

a t  Woolbrook h a s  by f a r  t h e  b e s t  low f l o w  p e r s i s t e n c e .  On t h e  Namoi R i v e r  , 

M a n i l l a  R a i l w a y  B r i d g e  h a s  a s l i g h t l y  b e t t e r  f l o w  p e r s i s t e n c e  p e r  s q u a r e  mile 

o f  c a t c h m e n t  a r e a  t h a n  had t h e  downs t r eam s t a t i o n  a t  K e e p i t  p r i o r  t o  the 

c o n s t r u c t i o n  o f  K e e p i t  Dam. The M a n i l l a  R i v e r  a t  B r a b r i  w h i l s t  b e i n g  inferior 

i n  low f l o w  p e r s i s t e n c e  t o  t h e  Namoi R i v e r  s t a t i o n s  h a s  a f a r  b e t t e r  persistance 

t h a n  t h e  Mooki R i v e r  a t  B r e e z a  w h i c h  e x h i b i t s  t h e  l e a s t  f a v o u r a b l e  flow 

p e r s i s t e n c e  c h a r a c t e r i s t i c s  o f  t h e  f i v e  s t a t i o n s  considered. 

However t h e  f l o w  p e r s i s t e n c e  o f  s t r e a m s  i n  t h e  Namoi V a l l e y  i s  less 

f a v o u r a b l e  t h a n  t h a t  o f  s t r e a m s  i n  many o t h e r  a r e a s  o f  t h e  S t a t e  thereby 

i n d i c a t i n g  t h e  v a l u e  o f  s t o r a g e  r e g u l a t i o n  i n  t h e  Namoi Valley. 
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1 0 .  OCCURRENCE OF FLOODING 

T h e  N a m o i  V a l l e y  i s  n o t  s u b j e c t  t o  t h e  f r e q u e n t  s e v e r e  f l o o d i n g  t h a t  occurs 

i n  t h e  c o a s t a l  v a l l e y s  o f  t h e  S t a t e .  S i n c e  t h e  c o m m e n c e m e n t  o f  streamflow 

r e c o r d s  i n  1 8 9 1 ,  t h e  f l o w  o f  t h e  N a m o i  R i v e r  a t .  G u n n e d a h  h a s  o n l y  e x c e e d e d  50,0( 

c u s e c s  o n  f i v e  o c c a s i o n s .  I n  c o n t r a s t  t h e  f l o w  o f  t h e  C l a r e n c e  R i v e r  at 

L i l y d a l e ,  w h e r e  t h e  c a t c h m e n t  a r e a  i s  s l i g h t l y  l e s s  t h a n  a t  G u n n e d a h ,  has 

e x c e e d e d  5 0 , 0 0 0  c u s e c s  o n  o v e r  s i x y  o c c a s i o n s  d u r i n g  t h e  p e r i o d  o f  availabre 

r e c o r d s  c o m m e n c i n g  i n  1922. 

An i n d i c a t i o n  o f  t h e  f r e q u e n c y  o f  m i n o r  t o  m a j o r  f l o o d i n g  i n  t h e  Namoi 

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

G u n n e d a h  a n d  N a r r a b r i  s i n c e  1 8 7 8 .  T h e s e  r e c o r d s  i n c l u d e  a v a i l a b l e  historical 

r e p o r t s  f o r  f l o o d s  a t  G u n n e d a h  a n d  N a r r a b r l  p r i o r  t o  t h e  c o m m e n c e m e n t  of 

c o n t i n u o u s  r e c o r d s  a t  t h e s e  s t a t i o n s  i n  1891  a n d  1 8 9 2  respectively. 

D e t a i l s  o f  t h e  i n c i d e n c e  a n d  m a g n i t u d e  o f  f l o o d s  e x c e e d i n g  2 3  f e e t  o n  the 

g a u g e  a t  G u n n e d a h  a n d  2 2  f e e t  o n  t h e  g a u g e  a t  N a r r a b r i  s i n c e  1 8 7 8  a r e  given 

a t  F i g u r e  2 6 .  T h e s e  h e i g h t s  r e p r e s e n t  t h e  l e , , e l s  a t  w h i c h  m i n o r  f l o o d i n g  of 

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

As  i n d i c a t e d  b y  t h e  d a t a  g i v e n  a t  F i g u r e  26  m i n o r  f l o o d i n g  i s  more 

f r e q u e n t  i n  t h e  v i c i n i t y  o f  G u n n e d a h  t h a n  a t  N a r r a b r i .  I n  t h e  p e r i o d  since 

1 8 7 8 ,  s i x t y  e i g h t  f l o o d s  h a v e  e x c e e d e d  'a  h e i g h t  o f  2 3  f e e t  o n  t h e  g a u g e  at 

G u n n e d a h  w h i l s t  t h i r t y  f i v e  f l o o d s  h a v e  e x c e e d e d  a h e i g h t  o f  2 2  f e e t  o n  the 

g a u g e  a t  Narrabri. 

F l o o d s  h a v e  o c c u r r e d  i n  a l l  m o n t h s  o f  t h e  y e a r  a t  G u n n e d a h  b u t  have 

b e e n  l e a s t  f r e q u e n t  i n  t h e  m o n t h s  o f  A p r i l  a n d  M a y .  T h e  m o s t  common months 

f o r  f l o o d i n g  t o  o c c u r h a v e  b e e n  J a n u a r y ,  F e b r u a r y ,  M a r c h  a n d  July. 

T h e  h i g h e s t  f l o o d  w h i c h  h a s  b e e n  e x p e r i e n c e d  a t  b o t h  G u n n e d a h  a n d  Narrabri 

s i n c e  1 8 7 8  o c c u r r e d  i n  F e b r u a r y  1 9 5 5 .  T h e  e s t i m a t e d  p e a k  d i s c h a r g e  o f  this 
32-ri000 

f l o o d  a t  G u n n e d a h  o f  1447-444 c u s e c s  i s  a b o u t  3 0 , 0 0 0  c u s e c s  g r e a t e r  t h a n  that 

f o r  t h e  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  J a n u a r y  1910. 



34. 

H o w e v e r  a t  s e v e r a l  u p s t r e a m  g a u g i n g  s t a t i o n s  t h e  1 9 5 5  f l o o d  h a s  been 

e x c e e d e d  b y  e i t h e r  t h e  J a n u a r y  1962  o r  J a n u a r y  1 9 6 4  f l o o d s .  D e t a i l s  o f  the 

e s t i m a t e d  p e a k  f l o w s  i n  t h e  1 9 5 5 ,  1962  a n d  1 9 6 4  f l o o d s  a t  G u n n e d a h  o n  the 

Namoi  R i v e r  a n d  B r a b r i  a n d  W o o l b r u o k  o n  t h e  M a n i l l a  R i v e r  a n d  Macdonald 

R i v e r  r e s p e c t i v e l y  a r e  g i v e n  i n  T a b l e  12, 

TABLE 12 

Maximum F l o o d  F l o w s  i n  Cusecs 
Stream Station 

F e b r u a r y  1955 J a n u a r y  1962 J a n u a r y  1964 

M a c d o n a l d  River Woolbrook 23,400 56,000 10,740 

M a n i l l a  River Brabri 93,500 17,200 160,000 
1 . 2 7 , 0  v./ 116 sr() 

N a m o i  River Gunnedah -1-1-976t0 23,700 ..04T444 
\ 

T h e  m o s t  r e c e n t  f l o o d  i n  t h e  v a l l e y  o c c u r r e d  i n  J a n u a r y  1 9 6 8  w h e n  a 

f l o o d  v o l u m e ,  t o t a l l i n g  a b o u t  1 0 0 , 0 0 0  a c r e  f e e t ,  e n t e r e d  K e e p i t  Dam. 

H o w e v e r  t h e s e  f l o w s  w e r e  f u l l y  r e t a i n e d  i n  t h e  s t o r a g e  d u r i n g  t h e  flood 

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

N e v e r t h e l e s s  f l o o d  r u n o f f  f r o m  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  r e s u l t e d  i n  a 

maximum g a u g e  h e i g h t  o f  2 5  f e e t  i n  t h e  Namoi  R i v e r  a t  G u n n e d a h ,  corresponding 

t o  a f l o w  o f  a b o u t  1 8 , 6 0 0  cusecs. 

1 1 ,  DROUGHT PERIODS 

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

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

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

T -  g e n e r a l  a n  a r e a  i s  a c c e p t e d  a s  b e i n g  u n d e r  d r o u g h t  c o n d i t i o n s  w h e n  the 

s o i l  m o i s t u r e  i s  i n s . . 7 . 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  o f  crops 

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

f o r  d o m e s t i c ,  s t o c k  a n d  i n d u s t r i a l  p u r p o s e s .  A d i m i n i s h e d  o r  e x h a u s t e d  rate, 

o f ' s t r e a m f l o w  i s  a p r i m e  i n d i c a t o r  o f  d r o u g h t  conditions. 

D e t a i l s  o f  t h e  a n n u a l  r a i n f a l l s  w h i c h  h a v e  b e e n  r e c o r d e d  a t  B a r r a b a  and 

G u n n e d a h  f r o m  1 8 3 1  a n d  1 8 7 3  r e s p e c t i v e l y ,  a r e  g i v e n  a t  F i g u r e  27 w h i l s t  those 

r e c o r d e d  a t  N a r r a b r i  a n d  W a l g e u t  f r o m  1871  a n d  1 8 7 9  r e s p e c t i v e l y  a r e  g i v e n  at 

F i g u r e  2 8 .  T h e s e  f i g u r e s  i n d i c a t e  t h a t  t h e  Namoi  V a l l e y  h a s  experienced 

e x t r e m e l y  l o w  r a i n f a l l s  i n  a n u m b e r  o f  years. 
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A t  B a r r a b a ,  w h e r e  t h e  a v e r a g e  a n n u a l  r a i n f a l l  o v e r  t h e  p a s t  87  years 

h a s  b e e n  a b o u t  261/2 i n c h e s ,  t h e  l o w e s t  c a l e n d a r  y e a r  r a i n f a l l  o c c u r r e d  i n  1957 

w h e n  o n l y  1 3 . 5 0  i n c h e s  w e r e  r e c e i v e d .  O t h e r  low a n n u a l  t o t a l s  w e r e  recorded 

i n  1 9 6 5  ( 1 3 . 7 9  i n c h e s ) ,  1919  ( 1 6 . 3 3  i n c h e s )  a n d  1 9 0 2  ( 1 6 . 9 6  inches). 

T h e  l o w e s t  a n n u a l  r a i n f a l l  a t  G u n n e d a h  o v e r  t h e  p a s t  91 y e a r s  o f  9 , 7 5  in:he 

i n  1 9 4 6 ,  i s  13-1-. i n c h e s  l e s s  t h a n  t h e  a n n u a l  a v e r a g e  o f  2 3 . 2 5  i n c h e s .  I t  is 

a l s o  c o n s i d e r a b l y  l e s s  t h a n  t h e  n e x t  l e w e s t  r e c o r d e d  c a l e n d a r  y e a r  t o t a l s  of 

1 3 . 3 0  i n c h e s  i n  1 9 2 5 ,  1 3 . 4 4  i n c h e s  i n  1 9 6 5 ,  1 3 . 6 2  i n c h e s  i n  1 9 2 3  a n d  15.52 

i n c h e s  i n  1957. 

A t  N a r r a b r i  w h e r e  t h e  a v e r a g e  a n n u a l  r a i n f a l l  o v e r  t h e  p a s t  9 8  years 

h a s  b e e n  2 5 . 7 2  i n c h e s ,  1 9 5 7  i s  t h e  d r i e s t  y e a r  w h i c h  h a s  b e e n  r e c o r d e d .  The 

r a i n f a l l  r e c e i v e d  i n  1957  o f  1 1 . 2 1  i n c h e s ,  i s  a l m o s t  t h r e e  i n c h e s  l e s s  than 

t h e  n e x t  l o w e s t  t o t a l  o f  1 4 , 1 6  i n c h e s  i n  1883. 

I n  t h e  e x t r e m e  w e s t  o f  t h e  v a l l e y  a t  W a l g e t c ,  1 9 0 2  w a s  t h e  d r i e s t  year. 

T h e  r a i n f a l l  r e c e i v e d  a t  W a l g e t t  i n  t h a t  y e a r  c f  6 . 7 4  i n c h e s  i s  a l m o s t  twelve 

i n c h e s  l e s s  t h a n  t h e  a v e r a g e  a n n u a l  r a i n f a l l  o v e r  t h e  p e r i o d  f r o m  1 8 7 9 .  Other 

l o w  a n n u a l  t o t a l s  a t  W a l g e t t  w e r e  r e c o r d e d  i n  1 9 4 4  ( 8 . 1 9  i n c h e s ) ,  1 9 6 5  (8.26 

i n c h e s )  a n d  1 8 8 3  ( 8 . 5 3 )  inches. 

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

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

s t a t i o n  o n  t h e  Namoi R i v e r  a t  G u n n e d a h ,  f l o w  h a s  c e a s e d  f o r  a t o t a l .  o f  1103 

d a y s  d u r i n g  t h e  p e r i o d  o f  r e c o r d s  c o m m e n c i n g  i n  1 8 9 1 .  T h e  l o n g e s t  continuous 

p e r i o d  o f  z e r o  f l o w  a t  G u n n e d a h  o f  252  d a y s  o c c u r r e d  f r o m  1 9 t h  J a n u a r y  to 

2 7 t h  S e p t e m b e r ,  1902 

T a b l e  13 i n d i c a t e s  t h e  m i n i m u m  r e c o r d e d  d i s c h a r g e s  f o r  p e r i o d s  o f  30 

d a y s ,  6 m o n t h s  a n d  12 m o n t h s  a t  s e l e c t e d  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  valley-. 

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

t h e  Table. 

• 
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TABLE 13. 

--- 

. S t r e a m  a n d  Station 
P e r i o d  

L_ of 
Computed 
Recoras 

Minimum R e c o r d e d  D i s c h a r g e s  i n  A c r e  F e e t  
-1 

----- 3 0  Six 
C o n s e c u t i v e  Consecutive 

D a y s  Months 

Twelve 
C o n s e c u t i v e  

I 

M o n t h s  
i 

, i 
.........., 

-II 

. M a c d o n a l d  R i v e r  a t  - 1 9 2 7  t o  0 1,410 7,920 
Woolbrook 1 9 6 8  (Feb.-Mar. ( J a n , -  J u n e  . ( A u g , 1 9 6 5  - July' 

- 1966) 1966) 
. 

- i 1966) 

M a n i l l a  R i v e r  at 1 9 4 8  to 2.4 500 7 , 6 5 0  
1 

Brabri 1 9 6 8  (Feb.-Mar. ( J a n . -  June ( N o v . 1 9 6 0  - Oc.::.' 
1966) 1966) 1961) 

N a m o i  R i v e r  at 1 9 5 2  to 54 2,230 28,600 
M a n i l l a  Railway 1968 ( A p r i l  - ( J a n . - .  June ( A u g . 1 9 6 5  - Ju4. 
Bridge May 1966) 1966) 1966 

N a m o i  R i v e r  at 1 9 2 3  to 119 4,760 21,600 
Keepit 1968 ! ( D e c . 1 9 2 9  - ( A u g . 1 9 6 0  - (May 1 9 6 0  - Av. 

Jan.1930) J a n .  1961) 1961) 

M o o k i  R i v e r  at 1957  to 0 180 845 
Breeza 1968 (Dec.1967) (Jan.-June ( D e c . 1 9 6 4  - Nov. 

1966) 1965) 

N a m o i  R i v e r  at 1891  to . 0 0 10,050 
Gunnedah 1968 (Feb.1902) (Feb.-July ( D e c .  1 9 0 1  - Nov. 

.1902) 1902 

N a m o i  R i v e r  at 1 9 5 4  to 2 8,070 55700 
Goangra 1968 (Dec.1967) ( J u l y  - Dec. ( J u n e  1 9 6 5  - Mu 

1967) 1966) 

• 

1 2 ,  THE 1 9 6 4  - 1 9 6 7  DROUGHT 

D u r i n g  t h e  y e a r s  f r o m  1 9 6 4  t o  1 9 6 7 ,  t h e  N a m o i  V a l l e y  e x p e r i e n c e d  several 

p e r i o d s  o f  e x t r e m e l y  l o w  r a i n f a l l .  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  rainfalls 

a t  B a r r a b a ,  G u n n e d a h ,  N a r r a b r i ,  Wee Waa a n d  W a l g e t t  s i n c e  t h e  c o m m e n c e m e n t  of 

b e l o w  a v e r a g e  r a i n f a l l  i n  t h i s  p e r i o d .  i N o v e m b e r  1 9 6 4 ,  a r e  g i v e n  i n  Table 

14. 
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TABLE 14 .  

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

Barraba Gunnedah Narrabri Wee Waa Walgett 

November 1964 155 30 193 71 147 - December 1964 66 94 124 51 75 

January 1965 111 62 101 159 9 
February 1965 23 120 25 107 78 - 
March 1965 15 16 50 105 27 
April 1965 124 50 198 72 15 
May 1965 62 12 26 5 1 
June 1965 44 43 85 35 50 
July 1965 41 28 20 14 48 
August 1965 77 136 156 134 94 
September 1965 158 209 142 96 80 
October 1965 168 212 227 304 115 
November 1965 82 64 243 43 60 
December 1965 474 392 443 310 249 

January 1966 48 12 26 80 67 
February 1966 169 84 54 59 18 
March 1966 157 146 72 53 149 
April 1966 64 46 7 4 50 
May 1966 52 36 63 15 58 
June 1966 193 201 311 380 r170 
July 1966 82 38 44 39 :52 
August 1966 428 350 431 391 461 
September 1966 117 139 124 151 96 
October 1966 318 207 438 416 105 
November 1966 392 488 440 427 220 
December 1966 262 227 385 248 149 

January 1967 199 31 188 34 55 
February 1967 104 54 85 79 99 
March 1967 446 535 486 512 401 
April 1967 27 33 0 0 0 
May 1967 92 207 158 163 159 
June 1967 204 197 .193 205 233 
July 1967 60 .35 59 64 50 
August 1967 156 '.155 204 160 122 
September 1967 65 42 14 3 '2 
October 1967 435 355 294 148 26 
November 1967 37 7 25 9 25 
December 1967 243 98 123 166 94 

January 1968 12292 733 888 657 537 
February 1968 248 121 151 134 193 

. March', 1968 221 278 202 193 76 
April 1968 51 33 29 1. 49 93 
May 1968 297 501 409 424 

. 
602 

„June 1968 21 15 33 16 21 ' 
July 1968 177 163 188 151 83 
August 1968 408 324 435 318 353 
September 1968 219 141 159 118 134 
October 1968 178 128 111 82 52 
November 1968 142 71 54 62 39 
December 1968 516 294 270 387 166 
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TABLE 1 4  (cont.,—) 

Month. 
R a i n f a l l  i n  Points 

B a r r a b a  G u n n e d a h  N a r r a b r i  ' Wee Waa Walgett 

A n n u a l  1 9 6 4  3,170 
R a i n f a l l s  1 9 6 5  1,379 

1 9 6 6  2,282 
1 9 6 7  -2068 
1 9 6 8  3,770 

2,569 
1,344 
1,974 
1,749 
2,802 

3 , 7 9 7  ' 2 , 8 1 0  
[ 

1,953 
1 , 7 1 6  1,384 
2 , 3 9 5  ' 2,263 
1 , 8 2 9  ' 1,543 
2 , 9 2 9  2,591 

826 
1,595 
1,266 
2,349 

Min imum T w e l v e  971 
M o n t h l y  R a i n f a l l  (Dec.64- 
D u r i n g  P e r i o d  Nov.65 
N o v e m b e r  1 9 6 4  - 
D e c e m b e r  1968 

A v e r a g e  A n n u a l  2,662 
Rainfall 

1 , 0 1 2  
, 

1,347 1,125 
I ( N o v . 6 4  - ( N o v . 6 4  - ( D e c . 6 4  - 

O c t , 6 5 )  0 c t . 6 5  ) N o v . 6 5  ) 

652 
( D e c . 6 4  - 

N o v . 6 5  ) 

2 , 3 3 0  2 , 5 7 5  2 ,2  92 1 847 

C o m m e n c i n g  i n  N o v e m b e r  1 9 6 4  t h e  Namol. V a l l e y  e x p e r i e n c e d  a prolonged 

p e r i o d  o f  b e l o w  a v e r a g e  r a i n f a l l .  W i t h  t h e  e x c e p t i o n  o f  D e c e m b e r  1965  when 

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

r a i n f a l l s  u n t i l  A u g u s t  1966. 

As  a r e s u l t  o f  t h e  p o o r  r a i n f a l l  t h e  w h o l e  o f  t h e  Namoi  V a l l e y  w a s  a 

d e c l a r e d  d r o u g h t  a r e a  f r o m  M a r c h  1 9 6 5  t o  N o v e m b e r  1 9 6 6 ,  D u r i n g  October, 

N o v e m b e r  a n d  D e c e m b e r  1967  some a r e a s  o f  t h e  v a l l e y  w e r e  a g a i n  d e c l a r e d  as 

d r o u g h t  areas. 

A t  m a n y  l o c a t i o n s  i n  t h e  v a l l e y ,  t h e  t o t a l  r a i n f a l l  i n  1 9 6 5  approached 

t h e  l o w e s t  c a l e n d a r  y e a r  t o t a l  w h i c h  h a s  e v e r  b e e n  r e c o r d e d .  A t  B a r r a b a  the 

1965  t o t a l  o f  1 3 , 7 9  i n c h e s  w a s  o n l y  a b o u t  14 i n c h  l e s s  t h a n  t h e  l o w e s t  recorded 

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

i n  1881. 

R a i n f a l l s  d u r i n g  t h e  f i r s t  s e v e n  m o n t h s  o f  1 9 6 6  w e r e  a l s o  s u b s t a n t i a l l y  , 

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

o f  t h e  y e a r  t h e  t o t a l  r a i n f a l l  i n  1966  w a s  b e l o w  a v e r a g e  i n  m o s t  s e c t i o n s  of 

t h e  valley. 
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R a i n f a l l s  i n  1 9 6 7  w e r e  s u b s t a n t i a l l y  l e s s  a t  m o s t  l o c a t i o n s  t h a n  those 

r e c o r d e d  i n  1 9 6 6 .  A t  some l o c a t i o n s  i n  t h e  w e s t  o f  t h e  v a l l e y ,  t h e  1967 

t o t a l  w a s  o l ! l y  s l i g h t l y  m o r e  t h a n  t h a t  f o r  965. 

H o w e v e r  i n  J a n u a r y  1 9 6 8  m o s t  a r e a s  Ln t h e  v a l l e y  r e c e i v e d  t h e i r  highest 

r a i n f a l l s  f o r  o v e r  t h r e e  y e a r s .  I n  t h i s  m o n t h  B a r r a b a  r e c e i v e d  a l m o s t  13 

i n c h e s  w h i c h  w a s  o n l y  s l i g h t l y  l e s s  t h a n  t h e  t o t a l  r a i n f a l l  r e c o r d e d  i n  1965. 

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

m o n t h s  o f  t h e  y e a r  t h e  t o t a l  r a i n f a l l  r e c o r d e d  a t  m o s t  l o c a t i o n s  i n  1 9 6 8  was 

a b o v e  average. 

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

a n d  D e c e m b e r  1 9 6 4 .  T h i s  t r e n d  c o n t i n u e d  t h r o u g h  m o s t  o f  1 9 6 5  a n d  b y  March 

1 9 6 6  m o s t  o f  t h e  h e a d w a t e r  s t r e a m s  i n  t h e  v a l l e y  h a d  c e a s e d  flowing. 

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

b e h a v i o u r  o f  t h e  K e e p i t  Dam s t o r a g e .  T h i s  s t o r a g e  w h i c h  h a s  a c a p a c i t y  of 

a b o u t  3 4 5 , 3 0 0  a c r e  f e e t  w a s  r e d u c e d  f r o m  a b o u t  3 4 0 , 0 0 0  a c r e  f e e t  i n  November 

1.964 t o  o n l y  a b o u t  1 6 , 0 0 0  a c r e  f e e t  i n  J u n e  1966. 

G e n e r a l l y  s a t i s f a c t o r y  s t r e a m f l o w s  o c c u r r e d  f r o m  a b o u t  A u g u s t  t o  November 

1 9 6 6 .  H o w e v e r  d u e  c o  l o w  r a i n f a l l s  i n  t h e  f o l l o w i n g  t h r e e  m o n t h s  m a n y  streams 

h a d  a g a i n  c e a s e d  f l o w i n g  b y  F e b r u a r y  1967. 

T h e  s i t u a t i o n  i m p r o v e d  i n  some s t r e a m s  i n  M a r c h  1 9 6 7 .  H o w e v e r  d u e  to 

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

v a l l e y  r e m a i n e d  a t  c o m p a r a t i v e l y  l o w  l e v e l s  d u r i n g  m o s t  o f  1967. 

T h e  s i t u a t i o n  w a s  r e l i e v e d  i n  J a n u a r y  1968 w h e n  f l o o d i n g  o c c u r r e d  i n  most 

s t r e a m s  i n  t h e  v a l l e y .  T h r o u g h o u t  t h e  r e m a i n d e r  o f  1 9 6 8  f l o w s  h a v e  been 

a d e q u a t e  f o r  r e q u i r e m e n t s  o n  most .  streams. 

D e t a i l s  o f  t h e  m i n i m u m  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  s e l e c t e d  stream 

g a u g i n g  s t a t i o n s  i n  t h e  Namoi  V a l l e y  i n  t h e  1 9 6 4  t o  1967  d r o u g h t  a r e  g i v e n  in. 

T a b l e  15. 
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TABLE 15 

1 Stream 

I 

I 
; Macdonald 
I River 

Manilla 
River 

Namoi 
River 

Namoi 
River 

Mooki 
River 

1 

Namoi 

• River 

Namoi 
! River 

• 

S t a t i o n  1 

I 
Minimum T w e l v e  M o n t h l y  1 
D i s c h a r g e  1964  t o  1967 

____, 

Percentage 
Mean Annual 

F l o w  
. 

P e r i o d  A c r e  Feet 
, 

, 
W o o l b r o o k  

I 
A u g .  1965 

1 ; to 
J u l y  1966 

7 , 920 7 

B r a b r i  D e c .  1964 
I to 

N o v ,  1965 

10  ,270 9 

Manilla 
Railway 
Bridge 

A u g .  1965 
; 
: to 
; J u l y  1966 

28,600 9 

Keepit : J u l y  1966  110,300 
to 

J u n e  1967 

34 

Breeza ; D e c .  1964 
; to 

N o v .  1965 

845 2 

Gunnedah J u l y  1966 162,400 
to 

J u n e  1967 

29 

Goangra J u n e  1 9 6 5  55,700 
to 

May 1966 

11 

I n  t h e  c a s e  o f  W o o l b r o o k ,  M a n i l l a  R a i l w a y  B r i d g e ,  B r e e z a  a n d  G o a n g r a ,  the 

m i n i m u m  t w e l v e  m o n t h l y  d i s c h a r g e s  d u r i n g  t h e  1 9 6 4 - 1 9 6 7  d r o u g h t  w e r e  t h e  lowest 

t w e l v e  m o n t h l y  f l o w s  e v e r  r e c o r d e d  a t  t h e  s t a t i o n s .  H o w e v e r  a t  t h e  K e e p i t  and 

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

K e e p i t  Dam, t h e  m i n i m u m  t w e l v e  m o n t h l y  d i s c h a r g e s  d u r i n g  t h e  1 9 6 4 - 1 9 6 7  drought 

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

s i m i l a r  durations. 

T h e  1 9 6 4 - 1 9 6 7  d r o u g h t  a l s o  p r o v i d e d  t h e  l o w e s t  r e c o r d e d  d i s c h a r g e s  over 

s h o r t e r  d u r a t i o n s  at. W o o l b t o o k ,  B r a b r i ,  M a n i l l a  R a i l w a y  B r i d g e ,  B r e e z a  and 

G o a n g r a .  D e t a i l s  o f  t h e  min imum r e c o r d e d  d i s c h a r g e s  o v e r  p e r i o d s  o f  thirty 

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

t h e  1 9 6 4 - 1 9 6 7  d r o u g h t  a r e  g i v e n  I n  T a b l e  16. 
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TABLE 16 

Stream Station 

Minimum D i s c h a r g e  d u r i n g  the 
1 9 6 4  - 1 9 6 7  D r o u g h t  ( A c r e  Feet) 

3 0  days S i x  Months 

M a c d o n a l d  River Woolbrook 0 1,410 
( F e b . -  Mar. 1966) ( J a n . -  June 1966) 

M a n i l l a  River Brabri 2.4 500 
( F e b . -  Mar. 1966) ( J a n . -  June 1966) 

Namoi  River M a n i l l a  Railway 53.6 2,230 
Bridge ( A p r . -  May 1966) ( J a n . -  June 1966) 

M o o k i  River Breeza 1.4 178 
( F e b . -  Mar. 1967) ( J a n . -  June 1966) 

Namoi  River Goangra 123 8,940 
( A p r . -  May 1966) ( F e b . -  July 1966) 

1 3 .  WATER REQUIREMENTS FOR CURRENT DEVELOPMENT 

I n  t h e  N a m o i  V a l l e y ,  e x c l u d i n g  t h e  P e e l  V a l l e y ,  t h e  a r e a  a u t h o r i s e d  for 

i r r i g a t i o n  h a s  i n c r e a s e d  f r o m  3 , 2 0 1  a c r e s  i n  1 9 4 4  t o  9 9 , 0 8 7  a c r e s  a t  30th 

J u n e  1 9 6 9 .  T h i s  r e p r e s e n t s  m o r e  t h a n  a t h i r t y  f o l d  i n c r e a s e  i n  a p e r i o d  of 

26  years. 

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

f r o m  101 t o  599. 

P r i o r  t o  J u n e  1 9 6 3  w h e n  1 3 , 6 9 8  a c r e s  w e r e  a u t h o r i s e d  f o r  i r r i g a t i o n ,  therE 

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

Namoi  V a l l e y .  H o w e v e r  s i n c e  J u n e  1 9 6 3  t h e  n u m b e r  o f  l i c e n s e s  h a v e  almost 

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

D e t a i l s  o f  t h e  v a r i a t i o n s  i n  t h e  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  a n d  the 

c o r r e s p o n d i n g  n u m b e r  o f  l i c e n s e s  o v e r  t h e  p e r i o d  f r o m  J u n e  1 9 4 4  t o  J u n e  1969 

a r e  g i v e n  a t  F i g u r e  29. 

Some o f  t h e  a u t h o r i s e d  a r e a s  c o v e r e d  b y  l i c e n s e s  i n  t h i s  recent 

d e v e l o p m e n t  h a v e  b e e n  v e r y  l a r g e ,  u p  t o  7 , 5 3 4  a c r e s  b e i n g  c o v e r e d  b y  a single 

a u t h o r i t y  f o r  a J o i n t  W a t e r  S u p p l y .  S i n c e  1965  n o  f u r t h e r  a u t h o r i t i e s  have 

b e e n  g i v e n  f o r  j o i n t  w a t e r  s u p R l y  s c h e m e s  a n d  a maximum l i m i t  o f  4 0 0  acres 

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

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

a n d  o t h e r  t y p e s  o f  w a t e r  s u p p l y .  A t  3 0 t h  J u n e  1969  t h e r e  w a s  a t o t a l  of 

51 l i c e n s e d  w a t e r  s u p p l y  s c h e m e s  h a v i n g  a t o t a l  c a p a c i t y  o f  a b o u t  13,000 

g a l l o n s  p e r  m i n u t e  ( 3 4  cusecs). 

T h e  e s t i m a t e d  t o t a l  maximum r e q u i r e m e n t s  i n  t h e  Namoi Valley, 

i n c l u d i n g  t h e  c a t c h m e n t  u p s t r e a m  o f  K e e p i c  Dam, b u t  e x c l u d i n g  t h e  Peer 

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

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  i n c l u d i n g  t r a n s m i s s i o n  l o s s e s )  are 

g i v e n  i n  T a b l e  17. 

TABLE 17 

Requirement Cusecs 
Gallons 

per 
Minute 

I r r i g a t i o n  u n d e r  l i c e n s e  (99,087 
a c r e s  a t  2 . 0  f e e t  p e r  8 months 408 152,000 

- season) 

Town,  s t o c k  a n d  o t h e r  w a t e r  supplies 34 /3,000 

R i p a r i a n  usage 130 49,000 

Totals 572 214,000 

As t h e  t o t a l  r e q u i r e m e n t s  g i v e n  i n  T a b l e  17 i n c l u d e  l i c e n s e d  areas 

u p s t r e a m  o f  K e e p i t  Dam a n d  o n  d o w n s t r e a m  t r i b u t a r i e s  o f  t h e  Namoi  River 

t h e  r e q u i r e m e n t s  o f  t h e s e  a r e a s  c a n n o t  b e  s a t i s f i e d  f r o m  r e g u l a t e d  flow! 

f r o m  t h e  dam. 

I n  a d d i t i o n  t h e  t o t a l  r e q u i r e m e n t s  i n c l u d e  i r r i g a t i o n  licenses 

c o v e r i n g  a b o u t  6 , 0 0 0  a c r e s  w h i c h  r e s t r i c t  d i v e r s i o n s  t o  p e r i o d s  of 

r e l a t i v e l y  h i g h  f l o w  i n  t h e  Namoi Valley. 

D e t a i l s  o f  t h e  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  a n d  t h e  t o t a l  presel 

maximum d e m a n d s  f o r  i r r i g a t i o n ,  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  
. 

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

i n  T a b l e  18. 
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TABLE 18 

Stream 

A r e a  Authorised 
f o r  Irrigation 
a t  3 0 t h  June, 

1968 
(Acres) 

T o t a l  P r e s e n t  Maximum 
Demands 

Cusecs G a l l o n s  per 
Minute 

Namoi. River: 

A b o v e  K e e p i t  Dam including 
M a c d o n a l d  River 2,161 33 12,400 

K e e p i t .  Dam t o  Narrabri 9,857 70 26,200 

N a r r a b r i  t o  B a r w o n  River 77,002 356 133,100 

M a n i l l a  R i v e r  a n d  Tributaries 2,370 35 13,100 

M o o k i  R i v e r  a n d  Tributaries 1,077 24 9,000 

E f f l u e n t  Streams: 

N a r r a b r i  Creek 1 431 9 24 9,000 

G u n i d g e r a  C r e e k  System - 2,648 15 5,600 

T u r r a g u l l a  Creek 400 11 4,100 

M i s c e l l a n e o u s  N a m o i  River 
Tributaries 

A b o v e  K e e p i t  Dam including 
t r i b u t a r i e s  o f  Macdonald 640 7 2,600 
River 

K e e p i t  Dam t o  Narrabri. 131 2 800 

N a r r a b r i  t o  B a r w o n  River 179 3 1,100 [ 
'Totals 

97,896 580 217,000 

T h e  r e q u i r e m e n t s  g i v e n  i n  ' f a b l e s  17 a n d  18 d o  n o t  i n c l u d e  allowance 

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

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

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

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

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

ccnditions, 

t, 
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1 4 ,  POSSIBLE IRRIGATiCN DEVELOPMENT 

T h e  p o t e n t i a l  f o r  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  Namoi  V a l l e y  has 

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

( i n e l u d i n g  G u n i d g e r a  a n d  N a n  C r e e k s )  s i n c e  t h e  c o m p l e t i o n  o f  an 

i n v e s t i g a t i o n  i n t o  b o r e  w a t e r  s u p p l i e s  i n  1 9 5 0 .  T h i s  i n d i e a t e d  t h a t  the 

p r o p o s e d  d i s t r i b u t i o n  o f  s u r p l u s  r e g u l a t e d  F l c w  f r e m  K e e p i t  Dam t o  lands 

w i t h i n  t h e  G r e a t  A r t e s i a n  B a s i n  w a s  n o  1.,..mger n e c e s s a r y  f o r  supplementation 

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

a t t e s t e d  b y  a p r o g r a m m e  o f  b e , r e  reconditioning. 

T h e  i n v e s t i g a t i o n s  i n i t i a t e d  i n t o  t h e  d i v e r s i o n  a n d  d i s t r i b u t i o n  of 

d o m e s t i c  a n d  s t o c k  s u p p l i e s  f r o m  t h e  Namoi R i v e r  n e a t .  B o g g a b r i  t o  a n  area 

n o r t h  o f  t h e  r i v e r  e x t e n d i n g  b e t w e e n  N a r r a b r i .  W a l g e t t  a n d  Collarenebri 

(kiwiwn a s  " N a r r e n b r i " )  a n d  s o u t h  o f  t h e  r i v e r  b e t w e e n  N a r r a b r i ,  Coonamble 

a n d  W a l g e t t  ( k n o w n  a e  " N a r c o o n g e t t " )  w e r e  t h e r e f o r e  a b a n d o n e d  and 

c o n s i d e r a c i o n  g i v e n  i n  1 9 5 0  t o  : h e  d e v e l o p m e n t  o f  i t  o n  lands 

c o m p r i s l n g  a b o u t  6 0 , 0 0 0  a c r e s  s o u t h  c f  t h e  Namoi R i v e r .  b e t w e e n  N a r r a b r i  and 

Wee Waa ( k n o w n  a s  " N a r r a w a a " ) .  T h i s  p r o p o s a l  ( w h i c h  e n v i s a g e d  t h e  diversion 

o f  w a t e r  f r o m  t h e  Namoi  R i v e r  n e a r  T u r r a w a n )  w a s  n o t  i m p l e m e n t e d  because 

s o i l  s u r v e y s  u n d e r t a k e n  b y  t h e  C S . 1 . R . O .  b o t h  n o r t h  a n d  s o u t h  o f  t h e  river 

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

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

o f  t h e  r i v e r ,  h o w e v e r ,  a p p e a r e d  w e l l  s u i t e d  t o  irrigation. 

T h e  C o m m i s s i o n ' s  i n v e s t i g a t i o n s  w e r e  t h e r e f o r e  e x t e n d e d  d u r i n g  the 

p e r i o d  1 9 5 2 / 5 5  t o  i n c l u d e  t h e  f o r e g o i n g  l a n d s  ' a n d  t h o s e  l y i n g  b e t w e e n  Carroll 

a n d  B o g g a b r i  o n  b o t h  b o o k s  o f  t h e  river. 

T h e s e  i n v e s t i g a t i o n s  r e v e a l e d  w i t h i n  t h e  a r e a  b o u n d e d  b y  Carrell, 

B r e e z a ,  G u n n e d o h  a n d  B o g g a b r i  i s  a n  a r e a  a a p p r o x i m a t e l y  2 0 0 , 0 0 0  acres 

( w h i c h  c o u l d  b e  c o m r o n d e d  b y  d i v e r s i o n  f r o m  t h e  r i v e r  n e a r  C a r r o l l )  a Large 

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

s u i t a b l e  f o r  a w i d a  r a n g e  o f  c r o p s  a n d  p a s t u r e s . .  H o w e v e r ,  a l m o s t  70% of 

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

a n d  M o o k i  R i v e r s  a n d  f l o o d  p r o t e c t i o n  w o u l d  b e  costly. 
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S o u t h  o f  t h e  Namoi R i v e r  between B o g g a b r i  and T u r r a w a n  i s  an area 

c o m p r i s i n g  1 3 , 0 0 0  a c r e s  c o n t a i n i n g  a m i x t u r e  o f  dense and s o l o d i z e d  soils, 

t h e  f o r m e r  s u i t a b l e  o n l y  f o r  p a s t u r e s  and t h e  l a t t e r  u n s u i t a b l e  f o r  irrigation. 

T h i s  a r e a  i s  c o m p l e t e l y  submerged d u r i n g  m a j o r  floods. 

N o r t h  o f  t h e  r i v e r  e x t e n d i n g  n o r t h w a r d s  f r o m  N a r r a b r i  f o r  more t h a n  2,(2 

m i l e s  l i e s  an a r e a  o f  l a n d  a p p r o x i m a t e l y  10 m i l e s  i n  w i d t h  c o m p r i s i n g  about 

7 0 , 0 0 0  a c r e s  and c o n t a i n i n g  a . h i g h  p r o p o r t i o n  o f  s u p e r i o r  s o i l s ,  apparently 

w e l l  s t r u c t u r e d  and s u i t a b l e  f o r  a w i d e  r a n g e  o f  c r o p s  and p a s t u r e s .  This 

a r e a  c o u l d  be commanded by  d i v e r s i o n  f r o m  t h e  r i v e r  a t  Turrawan. 

The m o s t  a t t r a c t i v e  s o i l s  s t r u c t u r a l l y  a r e  t h e  d a r k  c o l o u r e d  low-lying 

t y p e s  f o r m i n g  t h e  b l a c k  s o i l  plains. 

P o r t i o n  o f  t h i s  a r e a  i s  l i a b l e  t o  f l o o d i n g  f r o m  t h e  Namoi R i v e r .  Local 

f l o o d i n g  o f  l i m i t e d  e x t e n t  o c c u r s  f r o m  t h e  s p i l l i n g  o f  Bobbiwaa Creek, 

M i d d l e  G u l l y ,  G a l a t h e r a  C reek  and Ten M i l e  Creek. 

N o r t h  o f  t h e  r i v e r  and n o r t h  t o  n o r t h - w e s t  o f  Wee Waa a s  f a r  as Reedy 

W a t e r c o u r s e  l i e s  an a r e a  o f  more t h a n  7 0 , 0 0 0  a c r e s  o f  s o i l s  topographically 

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

s t r u c t u r e d  d a r k  c o l o u r e d  s o i l s  s u i t a b l e  f o r  a w i d e  range  o f  c r o p s  and 

pastures. 

W i t h  t h e  e x c e p t i o n  o f  i s o l a t e d  h i g h  g r o u n d ,  a l a r g e  p a r t  o f  t h e  a r e a  is 

s u b j e c t  LO f l o o d i n g  f r o m  m a j o r  f l o o d s  i n  t h e  Namoi R i v e r  and t h e  remainder 

f r o m  f l o o d i n g  i n  t h e  c r e e k  sys tems o r i g i n a t i n g  i n  t h e  Nandewar Range t o  the 

e a s t .  F l o o d  p r p t e c t i o n  ó f  t h i s  a r e a  w o u l d  be costly. 

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

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

t h e  a v a i l a b i l i t y  o f  a dependab le  i r r i g a t i o n  s u p p l y  l e d  t o  c o n s i d e r a t i o n  being 
Or 

g i v e n  t o  t h e  g r o w i n g  o f  c o t t o n  and t o  t h e  Government  a p p r o v i n g  the 

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

Wee Waa i n  1958. 

The f u n c t i o n  o f  t h e  D e p a r t m e n t  o f  A g r i c u l t u r e ' s  e x p e r i m e n t  f a r m  was to 

d e t e r m i n e  t h e  g e n e r a l  a g r o n o m i c s  and economics  and w a t e r  r e q u i r e m e n t s  of 

p a s t u r e s  and c r o p s  s u i t a b l e  f o r  t h e  r e g i o n ,  w i t h  p a r t i c u l a r  emphas is  on the 

d e v e l o p m e n t  o f  a c o t t o n  - p a s t u r e  rotation. 
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I n t e n s i v e  i r r i g a t e d  f a r m i n g  o f  c o t t o n  h a s  s i n c e  b e c o m e  t h e  dominant 

f o r m  o f  i r r i g a t i o n  d e v e l o p m e n t  i n  t h e  Namoi Valley. 

T h e  m a j o r  c o t t o n  d e v e l o p m e n t  i s  s i t u a t e d  w i t h i n  t h e  N a r r a b r i - W e e  Waa 

a r e a  a d j a c e n t  t o  t h e  r i v e r  a n d  a l o n g  t h e  G u n i d g e r a - P i a n  e f f l u e n t  creek 

s y s t e m  o n  t h e  h e a v y ,  w e l l  s t r u c t u r e d  soils. 

W h i l s t  t h e  C o m m i s s i o n ' s  i n v e s t i g a t i o n s  i n d i c a t e  t h a t  approximately 

4 2 0 , 0 0 0  a c r e s  o f  t o p o g r a p h i c a l l y  s u i t a b l e  l a n d s  c o u l d  b e  c o u n a n d e d  f r o m  the 

Namoi  R i v e r  b e t w e e n  C a r r o l l  a n d  Wee W a a ,  w .ch o f  t h i s  a r e a  l i e s  a t  a 

d i s t a . , c e  o f  u p  t o  14  m i l e s  f r o m  t h e  r i v e r  a n d ,  t h e r e f o r e ,  w o u l d  b e  unlikely 

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

f r o m  t h e  Namoi  R i v e r  b e t w e e n  K e e p i t  Dam a n d  Wee Waa ( l y i n g  w i t h i n  2 miles 

o f  t h e  r i v e r )  h a s  b e e n  a s s e s s e d  a s  a p p r o x i m a t e l y  6 0 , 0 0 0  acres. 

T a b l e  19  h e r e u n d e r  i n d i c a t e s  t h e  a r e a s  l y i n g  w i t h i n  2 m i l e s  o f  the 

N a m o i  R i v e r  arid i t s  t r i b u t a r i e s  w h i c h ' ; d \ e  b e e n  a s s e s s e d  a s  b e i n g  topographicall: 

s u i t a b l e  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 h e  s u i t a b i l i t y  o f  t h e  s o i l s ,  however, 

w o u l d  r e q u i r e  c o n f i : m a t i o n  b y  a s o i l  survey. 
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TABLE 19 • 

A r e a  Assessed 
S t r e a m  a s  suitable 

f o r  irrigation 
(Acres) 

M a c d o n a l d  a n d  Namoi  R i v e r s  a b o v e  Blue 
H o l e  Dam Site 

Namoi  R i v e r  - B l u e  H o l e  Dam S i t e  to 
K e e p i t  Dam 

3,500 

7,900 

N a m o i  R i v e r  - K e e p i t  Dam t o  Gunnedah 6,200 

Namoi  R i v e r  - G u n n e d a h  t o  Narl;abri 34,000 

Namoi  R i v e r  - N a r r a b r i  t o  Wee Waa 19,000 

Namoi R i , e r  - Wee Waa t o  Bugilbone 
Gauge 12,000 

Namoi R i v e r  - B u g i l b o n e  G a u g e  to 
B a r w o n  River 44,000 

M a n i l l a  R i v e r  - A b o v e  Dam Site 3,400 

1 M a n i l i a  R i v e r  - B e l o w  Dam Site 7,500 

Mook i  River 39,000 

Q u i r i n d i  Creek 7,500 

1 C o x ' s  Creek 13,000 

' M a u l e s  Creek 5,000 

M i n o r  t r i b u t a r y  s t r e a m s  a b o v e  Narrabri 28,000 

T r i b u t a r y  s t r e a m s  b e l o w  Narrabri 23,000 

G u n i d g e r a - P i a n  e f f l u e n t  creek-system 112,000 

O t h e r  e f f l u e n t  streams 10,000 

Total 375,000 

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

w i l l  n o t  b e  a l i m i t i n g  f a c t o r  i n  t h e  d e v e l o p m e n t  o f  i r r i g a t i o n  enterprises, 

b u t  r a t h e r  t h e  a v a i l a b i l i t y  o f  w a t e r .  T h i s  i s  e q u a l l y  t r u e  f o r  cotton 

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

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

w i l l  l i m i t  t h i s  develoPment. 

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

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

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

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

A l t h o u g h  t h e r e  h a v e  b e e n  r e l a t i v e l y  f e w  f a r m  dams  c o n s t r u c t e d  t o  d a t e ,  i 
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e x p e c t e d  t h a t  s u c h  s t o r a g e s  w i l l  p r o v i d e  u s e f u l  w a t e r  s u p p l i e s  i n  t h e  future. 

I n  t h e  1 9 6 7 / 6 8  s e a s o n  a p p r o x i m a t e l y  4 2 , 0 0 0  a c r e s  o f  c o t t o n  were 

g r o w n  u n d e r  i r r i g a t i o n  i n  t h e  Namoi V a l l e y  y i e l d i n g  o v e r  1 0 0 , 0 0 0  bales. 

Of  t h i s  a c r e a g e  a p p r o x i m a t e l y  6 0 0 0  a c r e s  were  i r r i g a t e d  f r o m  b o r e  water 

s u p p l i e s .  T h e  p r o d u c t i o n  o f  c o t t o n  i n  A u s t r a l i a  i s  r a p i d l y  approaching 

s p i n n e r s  c u r r e n t  r e q u i r e m e n t s  o f  a p p r o x i m a t e l y  1 2 7 , 0 0 0  hales. 

A s  t h e  r a t e  o f  c o t t o n  b o u n c y  v a r i e s  w : t h  t o t a l  d o m e s t i c  production 

a n d  a d e p e n d e n c e  o n  a n  e x p o r t  m a r k e t  i s  d e v e l o p e d  i t  i s  e x p e c t e d  that 

g r o w e r  p r i c e s  w i l l  b e  r e d u c e d .  H o w e v e r ,  i r r e s p e c t i v e  o f  t h e  c o t t o n  price 

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

e a r l i e r  l i v e s t o c k  a n d  c r o p p i n g  u s e s .  I t  i s  p r o b a b l e  t h a t  t h e  h i g h  l e v e l  of 

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

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

a n d  f o d d e r  e n t e r p r i s e s .  P o s s i b l e  a l t e r n a t i - v e  c r o p s  a r e  l u c e r n e  h a y ,  maize, 

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

d e v e l o p e d  i n  r o t a t i o n  w i t h  cotton, 

1 5 ,  INVESTIGATION OF STORAGE PROPOSALS 

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

Namoi  R i v e r  t h e  s i t e  a t  K e e p i t  Dam w a s  s e l e c t e d  a f t e r  i n v e s t i g a t i n g  a number 

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

t r i b u t a r i e s  e x t e n d i n g  d o w n s t r e a m  t o  a p c i n r  a b o u t  7 m i l e s  b e l o w  t h e  town 

o f  Boggabri 

K e e p i t  Dam o n  t h e  Namoi  R i v e r  ( c o m p l e t e d  i n  1 9 6 0 )  a n d  s i t u a t e d  3 miles 

u p s t r e a m  o f  t h e  P e e l  R i v e r  c o n f l u e n c e  h a s  a c a t c h m e n t  a r e a  o f  2 , 2 5 0  square 

m i l e s  a n d  a s t o r a g e  c a p a c i t y  o f  3 4 5 , 0 0 0  a c r e  f e e t .  I t  p r o v i d e s  a n  average 

r e g u l a t e d  f l o w  o f  1 8 4 , 0 0 0  a c r e  f e e t  a t  G u n n e d a h  d u r i n g  n o r m a l  years. 

T h e  l o c a t i o n  o f  K e e p i t  Dam i s  s h o w n  o n  F i g u r e  30. 

T h e  B l u e  h o l e  Dam S i t e  s h o w n  o n  F i g u r e  3 0 ,  p o s s e s s i n g  a c a t c h m e n t  area 

o f  9 0 0  s q u a r e  m i l e s ,  i s  s i t u a t e d  o n  t h e  Namoi  R i v e r  a p p r o x i m a t e l y  17 miles 

u p s t r e a m  o f  t h e  t o w n  o f  M a n i l l a .  ' t h i s  s i t e  w a s  t h e  s u b j e c t  o f  some prelim— 

i n a r y  i n v e s t i g a t i o n s  b e t w e e n  t h e  y e a r s  1915  t o  1 9 2 3 .  C a m i e n c i n g  i n  1967 
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c o m p r e h e n s i v e  i n v e s t i g a t i o n s  h a v e  b e e n  u n d e r t a k e n  i n t o  t h e  e n g i n e e r i n g  II.. 

f e a s i b i l i t y  o f  c o n s t r u c t i n g  a dam a t  t h i s  s i t e ,  and a l s o  a n  economic 

a n a l y s i s  o f  t h e  p r o p o s a l .  R e s u l t s  t o  d a t e  i n d i c a t e  t h a t  a s t o r a g e  at 
.00 

t h i s  s i t e  w i t h  a c a p a c i t y  o f  2 7 5 , 0 0 0  a c r e  f e e t  o p e r a t e d  i n  conjunction 

w i t h  t h e  e x i s t i n g  K e e p i t  Dam w o u l d  i n c r e a s e  t h e  a v e r a g e  a n n u a l  r e g u l a t e d  - 

f l o w  i n  t h e  Namoi R i v e r  a t  G u n n e d a h  b y  a b o u t  5 2 , 0 0 0  a c r e  feet. 

I n v e s t i g a t i o n  o f  G i n s  L e a p  Dam s i t e ,  s e e  F i g u r e  3 0 ,  o n  t h e  Namoi 

R i v e r  7 m i l e s  d o w n s t r e a m  o f  B o g g a b r i  w a s  a b a n d o n e d  some y e a r s  a g o  because 

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

i n c l u d i n g  p a r t  o f  t h e  t o w n  o f  B o g g a b r i .  T h e  maximum p o s s i b l e  d e p t h  at 

t h i s  s i t e  w i t h o u t  s u b m e r g i n g  a l a r g e  p a r t  o f  t h e  t o w n  i s  a b o u t  4 4  feet 

a n d  t h e  a v a i l a b l e  c a p a c i t y  a t  t h i s  d e p t h  i s  o n l y  - 9 0 , 5 0 0  a c r e  feet. 

O t h e r  p o s s i b l e  d a m  s i t e s  i n  t h e  N a m o i  R i v e r  a r e  s i t u a t e d  a t  " T h e  Falls" 

a b o u t  19 m i l e s  u p s t r e a m  o f  B l u e  H o l e  a n d  a t  p o i n t s  8 m i l e s  u p s t r e a m  and 

1 m i l e  d o w n s t r e a m  o f  B l u e  H o l e .  I n  v i e w  o f  t h e  s m a l l e r  s t o r a g e  capacities 

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

s i t e  w h e n  c o m p a r e d  w i t h  B l u e  H o l e ,  t h e s e  a l t e r n a t i v e  s i t e s  d o  n o t  warrant 
I 

a n y  i m m e d i a t e  f u r t h e r  examination. 

S e v e r a l  s u i t a b l e  s i t e s  f o r  a m a j o r  s t o r a g e  dam e x i s t  o n  t h e  Manilla 

R i v e r  a b o u t  18 m i l e s  u p s t r e a m  o f  t h e  t o w n  o f  M a n i l l a .  T h e y  l i e  i n  very 

c l o s e  p r o x i m i t y  t o  e a c h  o t h e r  i n  a g o r g e  11/2 m i l e s  l o n g  a n d  a r e  s e r v e d  by 

r u n o f f  f r o m  a c a t c h m e n t  6 4 0  s q u a r e  m i l e s  i n  a r e a .  F o l l o w i n g  preliminary 

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

k n o w n  a s  S p l i t  R o c k ,  h a s  b e e n  s u b j e c t e d  t o  m o r e  i n t e n s e  investigation. 

R e s u l t s  t o  d a t e  i n d i c a t e  t h a t  a s t o r a g e  w i t h  a c a p a c i t y  o f  3 0 0 , 0 0 0  acre 

f e e t  a t  S p l i t  R o c k ,  a s  a n  a l t e r n a t i v e  t o  t h e  B l u e  H o l e  Dam a n d  operated 

i n  c o n j u n c t i o n  w i t h  t h e  , e x i s t i n g  K e e p i t  Dam, w o u l d  i n c r e a s e  t h e  regulated 

f l o w  a t  G u n n e d a h  b y  a p p r o x i m a t e l y  5 5 , 0 0 0  a c r e  f e e t  p e r  annum. 

No i n v e s t i g a t i o n s  h a v e  y e t  b e e n  u n d e r t a k e n  o f  a p o s s i b l e  d a m  site 

o n  I r o n  B a r k  C r e e k  b e c a u s e  o f  t h e  o b v i o u s  s u p e r i o r i t y  o f  t h e  storage 

p r o p o s a l  o n  t h e  M a n i l l a  R i v e r  a t  S p l i t  R o c k .  T h e  l o c a t i o n  o f  the 
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s e l e c t e d  dam s i t e  o n  I r o n  B a r k  C r e e k  i s  s h o w n  o n  F i g u r e  30. 

I n s p e c t i o n  h a s  b e e n  m a d e  o f  s e v e r a l  dam s i t e s  o n  Q u i r i n d i  C r e e k  which 

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

4 , 0 0 0  a c r e s  a n d  m a k e  p o s s i b l e  t h e  i m p l e m e n t a t i o n  o f  l a n d  s u b d i v i s i o n  and 

p r o v i d e  a n  i m p r o v e d  w a t e r  s u p p l y  t o  Q u i r i n d i .  One s i t e ,  2 m i l e s  upstream 

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

o u t  b e c a u s e  p r e l i m i n a r y  s t u d i e s  i n d i c a t e  t h a t  t h e  p r o p o s a l  d o e s  not 

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

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

o n  M a u l e s  C r e e k .  A t  p r e s e n t ,  i r r i g a t i o n  s u p p l i e s  o n  p r o p e r t i e s  fronting 

M a u l e s  C r e e k  a r e  o b t a i n e d  f r o m  b o r e s  a n d  w e l l s  a n d  e x p a n s i o n  of 

i r r i g a t i o n  i s  l i m i t e d  t o  t h e s e  s u p p l i e s  b e c a u s e  M a u l e s  C r e e k  i s  frequently 

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

dam o n  M a u l e s  C r e e k  t o  make  p o s s i b l e  a n  i n c r e a s e  i n  irrigation 

d e v e l o p m e n t  d o w n s t r e a m  t o  i t s  c o n f l u e n c e  w i t h  t h e  Namoi  R i v e r .  I n  view 

o f  t h e  i n t e r m i t t e n t  n a t u r e  o f  f l o w s  h o w e v e r ' ,  a n d  t h e  s m a l l  catchment 

a r e a s  a b o v e  t h e  dam s i t e s ,  i t  a p p e a r s  t h a t  a s t o r a g e  o f  a d e p t h  o f  100 

t o  1 5 0  f e e t  w o u l d  b e  r e q u i r e d  t o  p r o v i d e  a n  a s s u r e d  r e g u l a t e d  flow. 

D u r i n g  t h e  c o n s t r u c t i o n  o f  K e e p i t  Dam, a n u m b e r  o f  s i t e s  between 

C a r r o l l  a n d  N a r r a b r i  w e r e  s u r v e y e d  f o r  w e i r s  t o  d i v e r t  w a t e r  b y  gravity 

t o  p o s s i b l e  S t a t e  s p o n s o r e d  d o m e s t i c  s t o c k  a n d  i r r i g a t i o n  schemes. 

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

t h e  c o m p l e t i o n  o f  K e e p i t  Dam, f u r t h e r  c o n s i d e r a t i o n  o f  t h e s e  s i t e s  was 

abandoned. 

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

s i t e s  b e t w e e n  N a r r a b r i  a n d  P i l l i g a  w h e r e  t h e  g r e a t e s t  irrigation 

e x p a n s i o n  h a s  o c c u r r e d .  T h e  p u r p o s e  o f  t h e  i n v e s t i g a t i o n  i s  t o  determine 

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

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

development. 
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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  e n v i s a g e s  t h e  c o n s t r u c t i o n  of 

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

o f  $ 4 0  m i l l i o n  o n  t h e  Namoi  a n d  M a n i l l a  R i v e r s .  P r o v i s i o n  w a s  a l s o  made 

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

w e i r s  o n  t h e  N a m o i  R i v e r  w h e r e  t h e  n e e d  f o r  s u c h  w o r k s  i s  s h o w n  t o  be 

j u s t i f i e d  a n d  t h e  b e n e f i t s  l i k e l y  t o  a c c r u e  f r o m  t h e i r  construction 

i n d i c a t e  t h e  p r o j e c t s  t o  b e  worthwhile. 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1878 NO RECORDS 3 279 279 349 149 
1879 48 657 228 83 309 146 204 91 125 125 160 67 2243 
1880 113 346 163 • 421 71 0 27 2 . 229 158 0 131 1661 
1881 288 419 351 0 222 56 22 110 113 140 311 73 2105 
1882 8 424 24 210 203 298 41 0 0 151 272 379 2010 
1883 0 69 0. 242 214 0 0 112 36 125 55 0 853 
1884 36 11 9 150 87 132 -73 22 188 70 103 137 1018 
1885 114 196 402 153 102 146 9 10 78 26 130 126 1492 
1886 263 0 0 191 310 205 273 540 35 266 354 448 2885 
1887 307 426 324 121 44 88 236 494 12 190 216 304 2762 
1888 61 441 105 0 132 20 0 9 39 15 0 157 979 
1889 107 217 325 372 377 324 260 208 0 320 521 171 3202 
1890 412 717 318 66 380 358 174 53 252 284 135 73 • 3222 
1891 770 118 198 222 95 185 84 265 186 101 53 218 2495 
1892 166 66 54 40 353 55 56 1 174 324 133 27 1449 
1893 90 32 206 97 238 419 41 445 15 136 228 98 2045 
1894 318 39 850 320 37 207 23 80 106 92 1 111 2184 
1895 683 63 10 20 75 79 49 - 2 162 99 299 217 1758 
1896 132 512 18 118 255 70 135 108 14 15 364 46 1787 
1897 469 109 194 0 0 311 .377 123 152 283 83 76 2177 
1898 208 509 3 0 • 

184 114 2- 132 73 57 31 29 1342 
1899 334 46 57 332 11 108 164 167 147 5 44 14 1429 
1900 332 22 208 21 195 158 145 2 126 12 1 97 1319 
1901 64 ' 15 242 210 306 185 113 259 60 77 71 6 1608 
1909 33 57 4 8 0 31 6 125 27 102 111 170 674 
1903 188 5 129 • 123 384 64 375 70 422 106 346 224 2436 
1904 179 487 123 34 96 45 76 24 51 315 70 230 1730 
1905 40 209 177 599 94 84 47 53 10 90 158 32 1593 
1906 69 332 257 106 194 127 41 166 751 114 163 90 2403 
1907 672 2 252 124 5 127 204 105 30 174 214 230 2139 
1908 60 71-2 153 94 24 80 33 256 61 115 198 366 2152 
1909 79 302 75 85 101 243 71 374 46 94 121 176 1767 
1910 439 55 253 9 43 170 83 81 60 156 155 155 1659 
1911 536 316 4 30 134 21 52 143 57 13 219 276 1801 
1912 39 100 180 0 0 350 189 32 56 79 43 138 1206 
1913 192 144 : 240 231 432 387 32 2 28 78 66 ' 304 ' 2136 

t•-) 



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

1914 73 185 238 65 153 56 76 0 27 130 38 271 1312 
1915 24 0 9 69 459 88 84 73 18 125 0 2 1 1  ' 1160 
1916 107 15 31 427 176 242 417 97 138 3.12 218 402 2582 
1917 302 234 0 0 1 238 153 105 163 88 493 241 2018 
1918 284 0 41 42 81 34 113 266 2 96 33 56  . 1048 
1919 205 53 26 69 298 10 54 32 27 33 0 273 1080 
1920 96 44 25 30 36 492 699 109 302 51 155 199 2238 
1921 288 105 112 487 250 420 401 66 73 115 87 261 2665 
1922 165 133 9 18 2 110 188 9 229 93 48 298 1302 
1923 46 30 33 2 35 332 91 13 65 75 41 282 1045 
1924 63 636 5 71 6 214 131 47 202 73 615 97 2160 
1925 235 93 76 0 158 421 72 221 18 48 293 295 1930 
1926 499 57 332 190 245 72 42 51 165 48 25 286 2012 
1927 298 5 94 100 26 71 4 1 72 • 192 121 377 1361 
1928 80 251 356 144 85 70 182 10 1 63 57 21 1320 
1929 122 142 98 175 0 91 9 38 26 100 144 25 970 
1930 390 40 105 93 70 353 304 115 22 160 121 158 1931 
1931 70 40 749 173 370 394 103 10 40 16 151 551 2667 
1932 64 61 133 146 199 80 105 18 148 22 78 34 1088 
1933 104 48 57 191 166 40 295 59 203 486 530 76 2255 
1934 170 551 0 0 1 111 145 110 144 421 127 285 2065 
1935 199 0 0 54 0 105 74 60 306 108 35 86 1027 
1936 311 199 624 3 244 58 235 86 56 3 8 173 2000 
1937 140 341 233 23 7 138 10 87 39 86 118 8 1230 
1938 271 17 8 77 270 94 127 115 67 115 28 25 1214 
1939. 169 208 382 117 128 122 249 280 54 146 104 34 1993 
1940 20 172 63 338 36 0 0 35 121 49 106 140 1080 
1941 829 100 278 7 92 194 10 11 22 57 89 10 1699 
1942 177 276 203 0 234 165 353 23 74 229 192 341 2267 
1943 599 11 0 201 82 113 20 78 78 7 230 2 1421 
1944 96 118 0 9 77 51 87 334 24 4 19 0 819 
1945 117 90 46 156 294 321 133 146 0 72 29 35 1439 
1946 388 34 68 12 33 12 20 0 254 28 102 50 1001 
1947 177 789 245 80 176 61 85 249 195 242 .262 383 2944 
1948 117 480 326 106 419 421 33  . 57 190 12 135 135 2431 
1949 189 492 .258 132 93 282 66 19 424 456 293 . 6 Q 2620 
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Year 'Jan. Feb. Mar.' Apr. May June July Aug. Sept. Oct. Nov.. Dec. Year 

1950 458 545 135 325 237 374 444 8 2  
. 

74 535 421 0 3630 
1951 173 182 169 19 121 280 15. 95 111 38 64 67 1334 
1952 25 188 198 169 111 166 167 224 2 185 23 86 1544 
1953 79 456. 29 205 245 8 32 101 41 99 179 18 1492 
1954 168 609 0 15 3 113 244 102 47 530 103 115 2049 
1955 357 636 44 295 155 110 185 123 83 910 148 99 3145 
1956 350 813 449 343 161 285 196 25 105 250 21 202 3200 
1957 8 483 54 119 0 136 11 49 0 0 0 167 1027 
1958 314 183 111 34 198 201 60 81 165 273 62 52 1734 
1959 543 941 374 365 79 113 240 0 79 174 114 44 3066 
1960 172 29 109 15 130 38 110 47 38 145 406 150 1389 
1961 250 182 270 283 79 7 139 78 2 47 517 434 2288 
1962 413 71 -- 517 276 105 27 159 254 224 113 231 426 2816 
1963 612 132 430 49 232 197 6 146 164 90 179 184 2421 
1964 563 93 62 84 156 40 106 80 3 1 6  . 231 147 75 1953 
1965 9 78 27 15 1 50 48 94 80 115 60 249 820 
1966 67 18 149 50 58 170 52 461 96 105 a 220 149 1595 
1967 55 99 401 , . 

0 159 233 50 1 2 2  
.... 

2 26 25 94 1266 

1 9 6 8  
. 

.537 193 .̀ 76 93 ' 6,02 21 .. . 83 - 353 -134 52 3 9  
. 

166 2349 

0 

re 



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

1882 0 661 20 215 279 316 101 56 20 260 485 243 2656 
1883 30 179 30 212 336 65 22 178 83 326 132 13 1606 
1884 0 32 42 250 69 257 221 36 342 54 211 126 1640 
1885 341 205 250 98 72 394 12 6 49 46 80 110 1663 
1886 99 0 0 300 430 257 370 734 35 285 365 513 3388 
1887 600 430 222- 380 40 180 530 353 31 221 322 413 3722 . 
1888 165 486 30 0 128 5 0 0 91 78 23 147 1153 
1889 112 190 388 490 822 234 297 207 38 448 370 342 3938 
1890 389 732 407 261 544 432 150 145 263 198 95 210 3826 
1891 703 90 522 115 135 289 185 170 140 0 20 50 2419 
1892 294 0 152 50 400 272 50 100 300 400 264 283 2565 
1893 310 90 50 146 327 266 50 525 16 296 89 84 2249 
1894 25 46 1019 496 40 177 76 86 127 148 104 90 2434 
1895 515 211 0 63 137 113 0 0 258 0 379 226 1902 0 

1896 
1897 

0 
405 

661 
21 

439 
117 

177 
0 

327 
91 

58 
433 

226 
629 

131 
20 

92 
257 

116 
125 

263 
0 

122 
96 

2612 
2194 

P-4 

rt 

1898 289 669 0 0 120 239 11 161 100 265 107 168 2129 
1899 444 89 30 260 0 234 628 272 156 158 123 35 2429 
1900 311 0 476 127 412 432 139 0 101 0 59 333 2390 
1901 0 0 0 0 308 45 43 565 88 0 0 72 1121 
1902 97 72 48 100 10 75 2 173 72 149 163 229 1190 
1903 106 130 197 520 681 25 286 157 480 117 112 220 3031 
1904 254 914 234 29 96 92 186 90 43 267 42 185 2432 
1905 37 213 225 784 193 170 217 228 19 178 191 78 2533 
1906 170 103 236 62 105 275 25 463 459 162 322 32 2414 
1907 350 26 201 131 9 247 140 189 52 38 226 . 293 1902 
1908 55 851 222 45 159 119 117 134 119 236 271 298 2626 
1909 156 591 99 150 76 274 106 404 157 111 • 238 339 2701 
1910 1070 0 213 35 81 303 125 71 128 237 145 242 2650 
1911 471 294 153 0 105 56 269 169 120 136 252 310 2335 
1912 55 0 240 0 0 313 377 122 37 315 35 0 1494 
1913 220 220 289 265 405 165 60 20 90 85 65 160 2044 
1914 186 228 470 65 199 0 100 0 10 60 105 370 1793 
1915 100 43 7 122 325 135 235 134 37 169 0 283 1590 
1916 135 17!3 20 

c 
307 90 393 475 96 244 232 305 , 5 4 3  , 3018 

1917 693 213 10 0 10 285 93 147 246 181 270 239 2387 

SOLISIIVIS 

Lfl 



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

1918 405 30 33 33 80 42 178 375 26 12 50 0 1264 
1919 98 223 91 71 350 22 77 60 0 30 0 398 1420 
1920 164 55 16 37 42 791 967 175 235 40 219 418 3159 
1921 79 125 133 411 305 460 275 108 72 138 25 362 2493 
1922 99 322 0 89 18 147 207 20 12 105 90 267 1376 
1923 0 15 65 0 12 434 127 25 155 100 107 466 1506 
1924 156 466 0 175 45 125 138 117 453 152 1005 165 2997 
1925 177 144 109 0 228 115 140 159 42 35 377 140 1666 
1926 105 0 634 215 383 70 78 38 321 28 0 245 , 2117 
1927 224 0 94 155 25 110 0 12 6 271 313 

. 
398 1608 

1928 270 502 354 57 57 149 205 5 0 72 102 83 1856 
1929 97 219 136 291 0 94 87 143 113 118 171 125 1594 
1930 322 30 333 56 1 1 4  

. 
534 251 183 90 434 82 87 2516 

1931 127 26 503 293 546 544 59 36 25 14 443 210 2826 
1932 148 22 262 184 141 135 181 106 460 180 146 117 2082 
1933 206 80 115 106 140 .158 343 56 272 384 609 189 2658 
1934 191 798 0 44 0 147 329 286 198 625 273 380 3271 
1935 208 25 0 113 75 80 143 112 271 184 33 280 1524 
1936 282 325 249 15 140 93 • 354 147 279 21 0 218 2123 
1937 242 193 244 20 39 180 129 99 60 123 384 62 1775 
1938 357 182 41 170 324 133 232 290 6 151 86 60 2032 
1939 274 13 416 300 92 217 37 518 19 138 202 43 2269 
1940 53 102 112 557 4 0  . 8 5 52 126 55 32 291 1433 
1941 ,844 148 570 0 166 318 27 41 55 151 122 63 2505 

• 1942 101 366 146 0 309 304 414 73 108 114 281 321 2537 
1943 691 52 18 209 125 76 69 52 70 118 452 37 1969 
1944 31 99 47 25 202 118 138 428 85 36 19 0 1228 
1945 310 288 47 325 348 403 116 297 6 103 35 275 2553 
1946 516 0 55 26 79 77 10 2 214 41 87 281 1388 
1947 22 574 304 47 88 68 182 216 312 427 277 826 3343 
1948 299 245 519 74 201 511 45 65 179 43 92 332 2605 
1949 79 468 305 138 85 158 81 68 462 368 239 113 2564 
1950 321 267 83 676 170 569 327 167 144 739 941 108 4512 
1951 158 226 164 57 302 305 133 205. 132 12 95 73 1862 
1952 39 312 428 160 161 250 214 430 5 144 71 . 25 2239 

; 

0 p-A 
2,* 
"T1 
> 

r.r) 

H 

H 1-4 

H 

0 



- 

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

1953 92 435 137 62 211 3 41 300 58 309 242 28 1918 
1954 712 697 155 56 0 215 43 69 113 784 1 3 4  . 153 3131 
1955 516 922 0 146 216 193 208 230 204 682 152 159 3628 
1956 655 650 242 332 256 362 254 37 98 241 10 246 3383 
1957 40 318 96 131 4 145 70 99 0 • 14 22 283 1222 
1958 451 83 197 43 278 247 65 ' 107 260 431 55  • 227 2444 
1959 291 457 528 363 49 .65 171 0 108 .97 204 181 2514 
1960 253 12 190 38 198 59 231 55 146 170 400 256 ,' 2008 
1961 192 397 839 122 87 27 155 198 17 31 433 396 ? 2894 
1962 421 271 227 182 145 13 152 232 238 326 69 338 2614 
1963 645 184 147 118 269 213 51 157 149 106 154 239 2432 
1964 273 85 130 431 160 76 115 116 364 379 25 52 2206 
1965 30 12 . • 12 21 28 73 34 154 222 

. 
229 63 351 1229 

1966 0 71 203 25 57 199 75 475 99 215 317 275 2011 
1967 104 161 454 0 115 163 47 1 2 4  . . 14 129 0 . 10 1321 
1968-- 964-- —187 -72 87 484 36 - -1.-23 - 295 176 • 77 63 



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

Year 

1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 

171 
349 
578 

31 
149 
414 
496 
191 
208 
230 
472 

64 
286 
485 
230 
408 
267 

35 
119 
145 
155 
191 
885 
144 
177 
983 
649 
175 
216 

46 
133 
128 
508 
249 
172 
243 

171- 
5 

426 
762 
128 
752 
168 

5 
108 
115 
168 
573 

0 
480 

57 
70 
15 
24 

0 
822 
184 
181 

26 
840 
736 

0 
502 

76 
175 
256 

53 
126 
182 

73 
323r 

60 

* 

. 

157 
0 

200 
31 

142 
617 
233 
163 
461 

1438 
0 

131 
118 
130 

18 
157 
414 

31 
268 
239 
159 
265 
685 
939 

52 
377 
207 
243 
201 
340 

6 
98 
10 

8 
34 

437 

• 

. 

62 
260 

77 
0 

428 
132 
205 
157 
268 
378 

. 
25 

162 
0 
0 

87 
212 
108 

0 
115 

38 
646. 

93 
111 
227 
242 

4 4  
. 52 

. 0 
326 
199 
261 

75 
33 

144 
83 
64 

49 
450 

0 
12 .2 
644 
604 

87 
356 

89 
148 
113 
172 

12 
157 

48 
267 
281 

..2 
412 
132 
317 

72 
39 

108 
101 

18 
156 

0 
564 
448 
190 

0 
11 
62 

235 
203 

433 
151 
204 

26 
343 
437 
307 
135 
344 
251 

68 
149 
330 
156 
212 
202 
186 

17 
66 

100 
50 

182 
183. 

*144 
347 
438 

23 
413 
296 

62 
125 
214 
234 

8 
41 

894 

* 

• 

23 
329 

.268 
0 

253 
104 
150 
268 
163 

10 
32 

179 
603 

2 
365 
144 
108 

0 
411 
106 
108 

58 
120 

58 
113 
177 
143 
333 

45 
116 
192 
434 

92 
167 

58 
520 

• 
• 

' 

• 

0 
557 
344 

0 
180 

87 
285 

21 
'426 
130 

19 
82 
64 
61 

376 
0 

326 
420 

71 
95 
3 4  ' 

310 
183 
113 
485 
117 
214 

91 
0 
0 

148 
1 7 3  

. 142 
577 

28 
90 

• 

• 

202 
15 

5 
101 

62 
270 
323 
386 

0 
103 
205 

53 
234 
125 
169 
159 

67 
86 

319 
63 

0 
422 

22 
184 
115 

69 
70 

122 
90 
84 
30 

239 
331 

32 
3 

190 

' 13 
223 
351 

65 
221 
335 

61 
392 
196 
2 2 4  - 
212 

67 
146 

29 
111 

11 
.188 

151 
196 
493 
187 
221 

79 
127 

* 139 
274 

• 93 
173 
121 
123 
178 
244 
226 

73 
171 
178 

135 
306 
349 

3 
544 
140 

99 
256 

. 
239 

28- 
'243 
369 

0 
60 

153 
47 

21.7 
63 

408 
19 

206 
174 
241 
207 
229 
173 
332 

83 
51 
50 

2 
554 
517 

10  ... 
79* 
98 

• 

* 

' 

, 

69 
167 
161 

40 
187 

93 
225 
433 
157 
305 
426 
130 
229 

56 
29 

156 
1 4  . 
91 

399 
190 

6 
44 

568 
265 
366 
156 
194 
150 
410 
463 
548 
440 
516 

71 
207 
258 

• 

1485 
2812 
2963 
1181 
3281 
3985 
2639 
2763 
2659 
3360 
1983 
2131 
2022 
1741 
1855 
1833 
2191 

940 
2784 
2442 
2052 
2213 
3142 
3356 
3102 
2826 
2635 
1859 
2495 
2187 
1866 
2725 
2802 
1474 
1434 
2835 



Year J a n .  F e b .  M a r .  A p r .  May J u n e  J u l y  A u g .  S e p t .  O c t .  N o v .  Dec. Year 

1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1-933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 

1 1 8  3 4  3 0 0  3 7 2  4 0 4  6 5 9  6 1 7  9 0  9 3  344 

3 0 0  2 7 0  13 0 8 192  2 5 9  15  3 8 6  134 

73  2 0  7 2  52 3 6  2 9 7  1 6 4  . 3 4  1 6 4  94 

1 5 0  4 4 7  18 1 6 2  2 3  1 3 5  2 1 3  1 7 0  2 7 5  127 

126 1 5 6  8 8  0 9 3  57 8 9  103  10  97 

4 4 9  0 4 1 6  ' 3 3 5  4 5 0  9 7  1 2 3  67  2 3 3  30 

3 1 7  3 8  1 0 5  1 6 4  15  2 0 6  2 3 6  2 0  298 

2 2 1  5 9 9  4 2 2  87  21  2 5 5  2 1 3  6 0 ' 68 

59 2 3 6  4 3  5 5 4  1 1 6 3  6 1  8 2  69  130 

3 0 0  17 2 7 3  1 3 8  4 2  3 0 0  2 0 6  1 1 4  52 220 

47  4 3  8 6 5  2 1 6  5 9 8  4 9 6  1 5 0  49  37 40 

1 0 5  3 4  2 1 4  1 5 5  1 4 8  1 1 8  6 1  4 4  3 1 8  40 

3 2 8  59 13 1 6 4  1 0 4  1 3 8  3 9 1  4 2  1 7 5  312 

2 8 0  569  0 8 0  1 0  1 3 0  2 3 7  196  1 9 0  378 

3 5 9  33  8 27  6 9  8 6  1 5 2  7 4  3 0 7  105 

1 8 3  1 3 1  1 8 4  2 5  1 6 8  8 4  2 6 7  149  1 6 2  13 

103  171 2 8 3  3 4  13  142  121  101, 7 5  200 

6 1 1  1 5 0  0 7 8  3 3 3  1 4 4  8 4  2 9 8  52 159 

2 7 4  2 0  5 7 3  2 2 8  9 1  1 4 5  1 7 8  2 5 6  4 69 

5 5 4  4 1 5  1 7 5  18 1 0 4  0 8 9  1 2 3  49 

7 7 9  67  4 1 0  2 3  4 0  1 4 5  2 4  2 3  27 106 

8 3  5 4 3  2 1 1  0 1 8 7  1 7 4  5 0 4  6 5  4 4  265 

5 1 6  2 0  0 3 0 2  1 3 2  1 2 6  4 3  9 8  9 9  89 

179  1 4 6  9 9  7 5  1 0 0  8 2  1 4 8  2 2 3  47  4 

2 7 7  2 6 4  39  1 1 6  3 6 6  3 6 6  1 4 2  132  4 3  64 

1 5 8  9 6  8 1  1 4  51 3 8  2 6  0 2 7 3  26 

0 7 5 8  2 1 1  4 5  1 0 3  5 6  101  2 3 8  142  233 

1 5 8  7 6  4 3 1  1 5 2  1 5 0  3 3 1  107  4 0  1 8 1  86 

2 7 0  5 4 6  2 1 4  129  2 2 ,  1 2 3  59 81  4 2 8  456 

4 8 9  4 9 2  1 3 5  2 1 5  1 4 5  4 6 0  5 3 3  1 3 3  1 5 5  782 

1 3 5  2 0 9  1 4 8  2 5 .  77  2 5 6  1 0  2 0 6  8 9  34 

3 8  2 3 7  2 0 2  9 8  2 1 3  2 0 3  1 1 6  4 2 0  13 284 

1 8 2  6 7 5  3 8  4 6  3 9 3  0 50  3 1 9  53  183 

172  6 3 3  0 2 3 3  1 3 8  1 2 0  53  8 4  759 

4 9 7  506, 
,. 

0 3 3 8  2 1 2  1 4 4  1 7 2  179  1 0 4  726 

3 1 3  1 3 2 9  3 9 6  8 5  4 4 2  3 5 6  3 2 4  11 2 0 2  327 

- 4 5  8 0 3  3879 
4 6  6 4 7  2270 

127  3 5 4  1487 
831: 8 4  2635 
3 8 0  3 1 4  .1513 

. 
0 5 0 2  2 7 0 2  

. 
1 5 5  3 9 1  1747 
119  5 5  2066 
1 3 9  1 1 2  1649 

2 4  2 4  1710 
2 4 0  4 4 9  3230 
1 6 8  3 9  1444 
4 1 2  1 2 9  2267 
169  • 2 4 4  2483 

3 6  .179 1435 
27 1 6 1  1554 

3 3 6  1 1 1  1690 
177 19 2105 

57 5 3  1948 
55  2 3 5  1322 

1 2 1  3 0  1795 
4 6 2  5 6 0  3098 
6 6 6  6 2  2 1 5 3  . 

8 8  13 1204 
4 0  8 0  1929 

2 3 7  2 6 6  1266 
2 5 7  . 4 0 9  2553 
1 1 9  1 1 3  1944 
3 7 6  58  2762 
6 4 9  0 4188 

3 2  7 1228 
1 1 4  48 .  1986 
171  0 2110 
4 5 2  1 8 1  2627 
1 7 8  ‘ 1 0 5  e 3161 
107  2 6 3  4155 



Year Jan. Feb. Mar. Apr. May June July - Aug. Sept. Oct. Nov. Dec. 
Year7 

1957 106 320 53 187 20 199 27 37 8 56 19 209 1241 
1958 871 56 - 332 8,3 217 245 44 105 141 356 56 345 2851 
1959 718 559 342 230 49 73 200 0 98 119 186 263 2837 
1960 148 150 169 79 126 73 200 67 76 141 .319 110 1658 
1961 122 356 442 141 246 41 113 163 9 156 320 723 2832 
1962 370 98 428 233 114 21 135 265 84 331 116 195 2390 
1963 403 112 577 30 289 118 22 133 164 126 346 448 2768 
1964 674 72 287 384 195 90 196 105 389 296 71 51 2810 
1965 159 107 105 72 5 35 14 134 96 304 43 310 1384 
1966 80 59 53 4 15 380 39 391 151 416 427 248 2269 
1967 34 79 512 0 163 205 64 160 3 148 9- ' 166 1543 
1968 657 134 193 49 424 ,16 151 318 118 82 62 387 2591 



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

1871 160 226 391 320 319 51 149 105 32 246 178 194 2371 
1872 488 38 43 28 62 167 226 103 251 396 317 369 2488 
1873 349 185 264 25 12 971 11 364 68 119 391 475 3234 
1874 827 410 188 177 44 106 484 72 125 170 168 31 2802 
1875 36 167 154 194 330 332 184 38 89 158 187 69 1938 

.1876 158 0 98 217 394 289 315 130 232 62 183 436 2514 
1877 367 47 4% 17 248 98 49 80 195 59 43 197 1896 
1878 51 1428 200 96 60 165 345 26 319 395 465 114 3664 
187.9 126 964. 170 110 495 5 179 349 394 84 143 451 3470 
1880 269 209 295 350 66 6 69 38 243 73 60 174 1852 
1881 364 219 222 0 172 39 35 178 244 127 320 5 1925 
1832 5 729 64 222 285 182 2 113 0 227 358 86 2273 
1883 97 155 44 309 332 15 15 129 46 139 129 6 1416 
1884 43 78 94 - 379 71 237 175 30 432 67 214 141 1961 
1885 177 325 64 42 66 314 16 5 287 107 82 175 1660 
1886 246 13 19 294 587 198 514 554 96 295 446 244 3506 
1887 483 459 115 40 59 237 253 345 96 197 284 311 2879 
1888 94 741 39 4 107 18 2 2 115 61 228 53 1464 
1889 296 49 113 397 658 320 291 .245 94 962 636 237 3598 
1890 920 977 741 181 624 585 186 55 266 331 219 76 5161 
1891 967 383 55 287 104 221 170 246 287 52 132 138 3042 
1892 189 52 215 228 351 215 128 136 417 368 329 570 3178 
1893 132 309 523 363 168 404 186 361 - 121 225 275 66 3133 
1894 466 88 2009 392 226 232 37 80. 155 177 103 202 4167 
1895 600 215 0 75 97 84 27 171 239 162 381 255 2306 
1 8 9 6  52 526 120 174 435 148 176 104 94 106 317 163 2416 
1897  228 17 120 0 39 438 651 126 171 161 0 197 I 2148 
1 8 9 8  697 519 74 0 219. 222 0 129 34 21 95 77 2087 
1 8 9 9  137 110 69 186 0 243 386 443 59 146 31 69 1879 
1 9 0 0  185 47 394 121 263 351 243 0 79 10 51 162 1836 
1 9 0 1  168 0 452 117 204 175 173 399 48 . 118 258 100 2212 
1902  116 46 49 77 7 67 10 372 990 235 0 448 1717 
1903 183 102 329 129 307 54 297 150 355 263 455 366 2990 
1904 165 527 542 0 144 97 190 122 89 592 14 182 2664 

, 
1905 148 238 209 854 285 88 133 86 9 241 145 101 2537 
1906 163 .52 

, 
393 114 84 146 72 390 516 236 316 83 2565 

0 

1 2 

(f) 



-1 
Year 

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

1907 442 33 675 73. 57 203 116 183 24 92 345 659 2902 
1908 164 703 804 115 36 184 60 100 204 116 343 191 3020 
1909 123 595 63 213 118 477 84 440 108 66 272 397 2956 
1910 974 15 357 18 139 475 194 114 63 310 153 133 2945 
1911 400 292 341 42 104 27 163 82 59 142 223 221 2096 
1912 176 179 .213 0 5 459 269 104 37 240 84 72 1838 
1913 204 297 215 310 542 '329 34 0 129 116 33 316 2525 
1914 128 101 906 153 417 71 131 0 10 207 168 887 3179n 
1915 9 194 29 178 153 143 257 199 65 224 48 745 224- 
1916 153 87 70 258 11 220 392 173 199 286 495 477 2821 
1917 535 149 7 4 4 254 80 141 409 193 489 319 2584 
1918 353 23 7 155 49 0 150 639 33 64 145 45 1663 
1919 283 283. 50 62 221 119 42 24 2 139 17 348 1590 
1920 279 117 28 72 143 876 507 176 214 189 272 323 3196 
1921 85 80 357 232 365 885 506 77 99  . 521 116 1098 4421 
1922 156 252 26 64 11 230 306 18 319 142 167 527 2218 
1923 52 14 138 3 29 321 188 29 153 83 125 522 1657 
1924 110 452 38 277 53 216 353 292 264 122 705 112 2994 
1925 170 130 234 0 175 56 134 107 10 83 528 324 1951 
1926 144 72 287 310 372 85 136 77 269 39 23 625 2439 
1927 194 3 70 121 81 205 7 70 16 237 298 666 1968 
1928 105 1297 544 182 66 396 243 0 6 70 127 90 3126 
1929 87 511 114 688 11 192 108 149 118 168 174 51 2371 
1930 333 22 286 184 45 400 218 96 103 289 198 81 2255 
1931 111 21 899 232 490 5.54 67 72 66 52 229 558 3351 
1932 94 39 258 142 176 123 149 59 472 74 203 135 1924 
1933 520 65 48 48 143 213 582 74 226 39  7 629 289 3234 

1934 948 651 0 68 10 141 326 170 233 430 246 91 3314 
1935 443 113 8 54 89 32 255 94 255 102 58 158 1661 
1936 177 185 199 23 192 99 326 171 148 11 41 276 1848 
1937 99 204 327 29 12 210 236 98 132 284 469 38 2138 
1938 319 197 22 48 552 124 124 324 81 208 169 6 2174 
1939 499 14 558 161 89 193 144 224 30 87 31 183 2206 
1940 2 67 332 180 32 39 0 91 123 119 113 336 1434 
1941 1062 373 494 17 73 310 30 69 38 349 117 40 2972 
1942 L 96 567., 719 4 110 214 501 44 49 376 593 691 3864 

. 
— 



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

1943 356 42 19 • 379 177 224 72 116 200 61 530 23 2199 
1944 171 361 38 92 280 37 164 437 42 10 88 62 1782 

' 1945 306 237 36 89 481 333 167 170 40 97 101 133 2190 
1946 193 270 • 39 23 57 35 14 0 339 83 396 287 1736 
1947 57 731 286 49 123 56 129 244 139 399 280 466 2952 
1948 324 19 552 147 295 302 150 48 202 60 171 507 2 7 7 7  

. 1949 469 538 95 129 4 205 60 163 446 594 428 121 3252 
1950 503 547 57 498 190 546 599 ' 72 175 572 1036 54 4849 
1951 255 358 108 28 136 252 50 191 165 43 63 48 1697 Z 

1952 119 505 152 148 329 204 206 601 21 414 104 - 163 2966 
1 

1953 160 598 59 62 490 0 66 326 46 156 313 3 2279 > 

1954 200 538 0 3 39 296 67 50 103 810 237 146  2489 
1955 825 447 0 246 246 169 129 206 105 669 266 126 3434 

I 1-1 

1956 234 862 209 210 472 - 472 1.64 5 111 354 127 149 3369 
I 

• 

1957 156 264 47 116 26 161 62 54 i 49 56 129 1121 
1 9 5 8  187 88 260 36 250 197 61 193 237 265 79 3 7 8  2231 
1959 469 551 163 269 96 59 164 2 73 163 197 3 2 8  2534 
1 9 6 0  236 77 178 124 130 70 212 89 95 136 448 2 1 0  2005 cr: 
1961 75 248 224 144 123 55 196 235 7 918 804 4 7 7  2806 
1962  872 217 568 201 138 23 145 312 229 290 120 4 3 0  3545 

cn 1 9 6 3  579 118 798 78 470 194 40 178 307 91 424 309  3586 
1 9 6 4  828 145 331 335 302 192 361 120 453 413 193 3 2 4  3797 

cn 
1 9 6 5  101 25 50 198 96 85 20 156 142 227 943 4 4 3  1716 
1966  26 54 72 7 63 311 44 431 124 438 440 3 8 5  2395 
1967 188 85 486 n 158 193 59 904 14 294 25 123 1329 > 

'CS 

1963  888 151 202 29 409 33 188 435 159 111 54 2 7 0  2929_1 a) "V 
CD 

rt 



Year Jan. Feb. Mar. ' Apr. May June July Aug. Sept. Oct. Nov. Dec. Y e a r  
] 

1884 - NO RECORDS 95 217 43 
1885 235 254 26 18 65 327 26 17 159 72 291 184 1674 
1886 69 24 94. 180 336 140 311 562 61 293 4 3 4  • 238 2742 
1887 323 458 231 38 33 146 190 303 5 370 205 218 2520 
1888 47 576 26 20 106 22 8 22 87 164 52 43 1173 
1889 112 110 80 262 433 324 161 142 76 278 357 258 2593 
1890 316 1078 693 151 415 377 184 117 231 320 331 226 4439 
1891 411 128 346 152 58 302 118 250 263 120 186 143 2477 
1892 106 119 212 120 229 228 169 32 397 332 227 181 2352 
1893 . 113 218 217 288 123 307 217 414 20 252 125 122 2416 
1894 361 0 1099 304 138 145 73 76 83 217 57 319 2872 
1895 734 165 0 17 68 52 34 44 214 161 406 475 2370 
1896 114 393 144 138 177 82 90 150 79 77 242 219 1905 
1897 375 0 89 0 20 361 388 99 166 153 0 202 1853 
1 8 9 8  - 363 427 70 0 212 203 5 113 123 29 75, 155 1775 
1899 259 92 48 323 30 178 265 362 228 124 78 42 2029 
1900 63 35 290 123 249 366 277 23 160 4 90 245 1925 
1901 104 11 260 87 149 183 85 372 18 184 155 77 1685 
1902 98 33 118 2 0 32 2 372 109 224 6 319 13)5 
1903 54 0 381 218 585 41 278 141 348 320 147 336 2849 
1904 79 430 496 163 150 100 254 139 104 268 47 141 2371 
1905 168 369 250 711 254 72 103 112 2 84 171 179 2475 
1906 318 315 210 157 110 122 29 414 490 197 386 99 2847 
1907 255 25 444 23 47 294 62 166 

. 
33 19 267 673 2308 

1908 54 741 871 *141 32 134 51 113 233 62 517 500 3447 
1909 80 546 25 203 51 394 95 458 124 131 168 363 2638 
1910 1192 0 264 4 35 405 133 92 11 212 156 318 2822 
1911 250 301 116 36 116 43 127 147 191 37 235 407 2006 
1912 60 158 101 3 11 330 235 147 33 301 47 81 1507 
1913 78 324 294 283 437 296 30 0 96 191 55 415 2499 
1914 70 188 294 130 235 43 120 0 12 147 67 405 1711 
1915 117 73 . 27 171 214 136 224 170 68 179 0 276 1655 
1916 122 140 61 297 27 280 323 2 3 0  . 216 202 390 545 2833 
1917 541 260 0 47 5 2 2 4  

. 
77 152 381 208 673 242 2810 

1918 247 46 38 53 33 46 132 448 49 56 132 0 1280 
1919 140 75 29 268 27 51 27 6 167 18 277 1217 I132 

, . . 



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

1920 132 116 7 110 83 639 411 180 301 222 61 258 2520 
1921 132 109 309 324 399 468 341 86 64 535 246 567 3580 
1922 86 187 57• 64 16 143 260 25 108 273 151 341 1711 
1923 148 110 130 0 11 242 132 44 186 134 134 372 1643 
1924 361 400 26 193 78 147 246 206 199 80 593 115 2644 
1925 247 54 130 0 316 38 122 78 0 74 280 279 1618 
1926 180 17 499 981 341 57 99  — 53 291 24 8 443 2293 
1927 144 0 133 223 0 114 43 56 11 157 392 367 1640 
1928 108 644 480 133 44 342 298 0 3 71 90 89 2302 
1929 99 307 89 297 48 105 63 210 100 113 123 92 1646 
1930 288 33 165 152 62 ,388 145 79 71 281 238 1.23 2025 
1931 73 97 584 159 375 435 108 79 73 31 336 376 2726 
1932 163 94 209 99 116 106 126 63 300 - 238 161 131 1806 
1933 289 41 114 39 80 197 533 84 202 532 506 244 2861 
1934 302 516 0 41 4 115 302 132 200 413 85 202 2312 
1935 388 72 20 11 43 48 177 90 360 182 68 92 1551 
1936 324 177 255 35 138 45 345 109 168 25 20 389 2030 
1937 191 224 188 28 23 114 155 183 67 167 273 255 1868 
1938 166 80 4 108 338 120 86 368 75 238 213 41 1837 
1939 255 4 328 244 95 132 69 186 22 99 58 18 1510 
1940 40 100 251 188 7 51 0 90 137 121 78 287 1350 
1941 768 • 151 536 3 161 239 51 37 48 234 111 54 2393 
1942 21 350 194 0 143 110 595 55 60 238 371 300 2437 
1943 291 117 0 198 162 183 65 126 184 167 198 152 1843 
1944 116 227 31 68 242 60 162 .389 25 3 170 56 1549 
1945 263 281 61 186 340 328 198 260 38 83 144 35 2217 
1946 137 76 21 62 25 52 11 0 190 15 175 161 995 
1947 83 920 251 40 160 40 74 232 162 229 193 451 2835 
1948 474 117 150 169 1.78 240 103 97 216 53 172 430 2399 
1949 278 615 80 178 39 161 73 154 679 423 303 104 3087 
1950 520 470 31 464 173 534 651 188 155 572 981 . 26 4765 
1951 909 251 226 51 117 246 47 147 177 3 2  • 76 36 1615 
1952 74 529 180 171 292 186 94 545 38 314 95 254 2772 
1953 149 629 53 50 412 6 93 304 145 - 160 165 9 2175 
1954 205 359 9 33 37 202 69 52 92 893 243 89 2283 
1955 584 666 0 155 179 147 139 173 243 878 257 209 3630 

; 6 
4 f 

0 

rt 

SO 

IIS 

I.I.VIS 



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

1956 383 888 173 510 475 345 205 19 178 346 63 180 3765 
1957 64 458 70 136 22 67 138 79 13 12 18 357 1434 
1958 407 154 121 69 237 189 66 265 266 295 111 319 2499 
1959 489 366 ' 290 251 71 48 159 0 98 194 368 488 2822 
1960 194 35 93 8 0  - 110 162 262 96 138 164 543 244 2121 
1961 87 392 344 106 46 44 187 164 29 317 746 218 2680 
1962 641 323 206 972 123 6 108 200 174 427 197 507 3184 
1963 421 217 538 134 398 127 56 261 172 124 378 353 3179 
1964 691 94 222 272 164 92 183 107 344 376 47 163 2755 
1965 133 138 90 118 23 46 51 151 196 222 120 486 1774 
1966 6 67 105 18 44 260 27 381 186 295 439 275 2103 
1967 219 22 417 4 285 215 38 128 31 177 0 148 1679 
1968 623 111 245 14 498 10 152 736 162 102 73 230 25C) 

I21411V000II 



Year Jan. Feb. Mar. Apr. May June July A u g .  Sept.. Oct. N o v .  Dec. Year 

1877 
1878 
1879 
1880 
1881' 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 

NR 
0 

131 
233 
255 

35 
89 
37 
95 

452 
754 

44 
. 159 

454 

154 
364 
395 
528 
131 
453 
525 
256 

75 
85 
75 
15 

• 46 
121 
135 
290 
145 
151 
794 
445 

95 

1 
484 
506 
120 
482 
380 
340 
129 
199 

17 
497 
587 
152 
663 

74 
382 

43 
208 
538 

15 
375 

52 
61 
10 
55 
66. 

281 
347 
233 

90 
658 
561 

86 
303 
114 

424 
135 
552 

•191 
178 

34 

.. 15 . 
11 

156 
21 

565 
41 

132 
903 

185 
1 8 5  - 

1447 
0 

383 
95 

200 
41 

283 
181 
210 
313 
270 
166 
196 
306 
701 

60 
223 

82 
101 

0 
151 
270 
222 

21 
230 
394 
297 

84 
217 

58 
19 

372 
196 

195 
220 
323 

13 
180 

0 
0 

344 
170 
132 

12 
120 

.250 
585 

71 
83 

132 
174 

0 
45 

0 

134 
62 

510 
113 

52 
147 
307 

88 
114 
319 

20 
152 
569 
442 

289 
225 
149 
133 
155 

41 
261 

25 
224 
110 

28 
455 

64 
269 
107 

38 
65 
80, 
4 4  . 

108 
39 

• 

103 
121 
108 

57 
97 

255 
32 

176 
340 
209 
160 

0 
215 
456 

180 
346 
152 

• 71 
143 
276 
259 
190 
384 
163 

60 
19 
76 

130 
69 

213 
194 
325 
312 

44 
294 

- • 

52 
315 
336 

33 
75 

250 
11 

159 
28 

232 
222 

26 
235 
131 

NO RECORDS 
168 
210 
119 

30 
120 
368. 

27 
269 
260 
103 

36 
223 
233 

98 
26 
87 

102 
102 
161 
152 
280 

1 1 6  144 
1 4 4  310 
4 3 4  376 

21  34.2 
2 9 9  279 
NO RECORDS 
162 65 

7 5  379 
2 4  153 

5 4 5  76 
4 9 6  . 29 

31  144 
161 105 
2 1 2  243 

1 2 3  418 
3 9 9  11 - 
129  9 5  - 

5 5  259 
3 1 6  12 
149  189 

9 1  189 
4 3 0  140 
- 1 6  134 
3 9 7  57 
2 2 7  105 
171 384 

•201 76 
141 2 
4 8 3  469 
126  34 

81 209 
4 2 7  190 

9 8  46 
1 6 8  117 
171  25 

' 

. 

291 
114 
139 
292 
312 
259 

86 
57 

310 
207 
262 
335 
402 

422 
337 
364 
191 
161 
225 

68 
56 

0 
152 
281 
373 

. 184 
66 

153 

. 
39 

109 
145 
142 
133 
329 

NO RECORDS 
3 7 8  237 
2 1 6  570 

5 3  290 
3 0 4  1 
3 9 9  : 498 
191 35 
3 0 9  112 
1 4 3 -  309 
3 9 1  339 
116  356 

5 4  78 
525, 162 
2 0 8  168 

3 2 3  447 
2 7 0  117 
111 397 
2 5 0  474 
2 8 6  175 

1 345 
1 1 5  • 157 

92  53 
1 1 6  239 
1 5 8  128 

62  333 
9 0  315 
52 285 

1.02 153 
3 8 0  68 
2 9 3  428 
4 2 5  400 
182 212 

77  187 
3 5 7  226 
1 2 8  142 

2628 
4123 
1814 
2335 

1900 
1858 
1702 
3128 
3480 
1438 
3122 
4478 

2978 
3066 
3724 
2212 
2600 
2157 
2267 
1948 
1962 
1676 
1484 
2544 
2018 
2180 
2390 
2027 
3221 
2609 
2170 

.2180 
1718 

. 

TIV 

ANIVN 

Cn 

C) 
IC)) 



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

1913 196 365 226 245 437 284 45 25 105 • 303 45 374 2650 
1914 108 181 297 121 198 27 113 0 • 37 140 252 434 1908 
1915 142 76 90 181 148 138 251 172 135 172 15 391 1911 
1916 163 .171 50 222 20 243 279 334 228 230 341 409 2690 
1917 732 152 93 5 6 211 45 182 395 246 517 315 2829 
1918 428 26 

, 
79 78 38 81 110 350 35 23 179 33 1460 

1919 133 175 83 56 256 105 58 42 22 1.12 8 341 1391 
1920 116 193 5 128 76 679 524 222 276 84 117 257 2677 
1921 21 39 443 348 397 378 341 95 63 301 185 514 3125 
1922 112 188 8 69 7 95 319 44 113 274 147 439 1815 

in 
15Ir 

1923 
1924 

60 
194 

0 
412 

45 
46 

30 
127 

13 
74 

276 
174 

143 
146 

46 
172 

174 
283 

102 
140 

202 
732 

271 
200 

1362 
2700 

1Z 

1925 170 143 112 0 201 44 74 131 30 53 707 170 1 3 3 0  
1.-?Z 

1926 289 61 383 237 310 72 126 90 206 97 35 589 2425 
1927 109 0 

. 
65 189 5 101 2 78 35 165 398 497 1644 ON 

Co 

1928 
1929 

142 
109 

709 
533 

592 
56 

207 
234 

7 
78 

302 
57 

250 
76 

o 
190 

5 
97 

97 
84 

156 
195 

69 
61 

2 5 3 6  r I1 
cr) I> 1720 

1930 
1931 

299 
114 

45 
56 

64 
435 

142 
954 

63 
392 

614 
428 

143 
79 

53 
151 

81 
53 

344 
36 

63 
223 

132 
556 

2043 
2777 cn 

1932 40 71 261 95 98 97 84 62 375 332 245 163 1993 
1933 488 47 246 23 70 232 426 64 219 456 364 287 2922 cn 
1934 525 540 0 53 0 127 294 186  

. 
153 522 107 181 2688 

1935 193 139 19 59 25 22 178 74 258 263 28 132 1390 
. 1936 183 286 336 1.35 '109 30 277 132 139 27 11 297 1962 

1937 285 170 180 36 49 157 165 165 63 150 286 741 1947 
1938 191 163 15 133 277 126 144 391 165 

. 
216 197 151 2169 

1939 248 2 304 224 68 146 46 218 10 144 62 25 1497 U,> 

1940 228 356 237 187 0 136 3 83 135 58 156 304 1883 
O" 
O 

1941 705 251 890 0 169 308 23 18 62 245 37 63 2771 
(T) 

rt 

1942 31 339 109 0 186 216 524 59 75 252 390 343 2524 N.) 

1943 268 229 13 185 145 148 80 136 196 174 213 112 1899 
1944 
1945 

85 
367 

171 
165  

. 

25 
58 

168 
249 

. 
234 
349 

68 
319 

172 
145 

337 
297 

28 
6 

3 
109 

78 
105 

24 
24 

1393 
2195 

C7, 

1946 211 34 45 52 47 48 16 0 170 16 226 110 975 
1947 34 697 110 36 145 

. 
49 130 256 209 355 368 621 3010 

1948 290 .% 141 t 2 0 4  - 146 214 296 116  • 47 201 30 2!9 p267 2171 



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

Year 

1949 315 410 - 91 222 30 190 66 263 433 398 667 86 3171 
1950 392 479 41 593 228 493 570 121 66 462 1020 0 4465 
1951 324 135 72 62 121 211 102 150 115 37 88 44 1461 
1952 76 468 173 89 209 1Z9 129 487 47 233 100 192 2332 
1953 96 457 69 46 327 4 86 318 55 219 225 11 1913 
1954 261 433 0 98 7 170 61 75 71 627 301 30 2134 
1955 399 945 0 181 162 186 113 189 153 635 272 166 3401 
1956 336 998 108 226 492 235 173 25 109 393 64 209 3368 
1957 147 338 96 184 21 56 125 107 11 13 27 427 1552 
1958 540 167 54 11 207 122 74 133 268 362 204 297 2439 
1959 399 459 207 220 94 75 127 0 120 182 203 454 2540 
1960 360 22 

. 
47 164 127 112 240 107 210 279 500 295 2463 

1961 144 276 242 146 61 18 218 170 11 238 741 907 9472 
1962 399 304 159 146 118 18 102 200 252 408 105 462 2673 
1963 491 87 320 99 4 3 2  - 150 60 202 130 229 337 561 3098 
1964 660 50 168 274 233 145 147 141 250 382 36 9 4  - 2569 
1965 62 120 16 50 12 43 28 136 209 212 64 392 1344 
1966 12 84 •146 46 36 201 38 350 139 207 488 227 1974 
1967 31 54 535 33 207 197 35 155 47 355 7 9 8  - 1748 

. 1968 733 121 178 33 501 — 
162 ---, , 

- -  • 
1/J 

rrl 

0 

wrt 
cn 

cn 



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

1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
188-9 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 

NO 
352 
218 
141 
269 
188 
514 
210 
207 
685 
642 
227 
173 
449 
610 
246 
439 
403 
145 
327 

75 
102 

59 
95 

172 
174 
327 
153 
125 

1313 
632 

5 
246 
366 

53 
341 

RECORDS 
453 
448 
403 
651 

22 
304 
614 
236 
476 

' 235 
198 
473 

93 

. 
129 
297 

96 
377 

83 
207 

. 7 4  
. 57 

43 
227 
253 
220 

86 
674 
573 - 

33 
404 
206 
382 
305 

20 
, 3 1 0  

, 

160 
118 
150 
127 
118 

59 
259 
218 
245 
686 
221 
190 
287 

1023 
0 

200 
102 

43 
40 

283 
383 
159 
321 
740 
143 
274 
801 
538 
130 
347 

53 
305 
207 
484 

37 
78 

• 

: 

4 
160 
226 
175 

25 
329 
153 

0 
277 
176 

99 
253 
341 
295 

74 
99 

0 
0 

517 
191 

'183 
0 

320 
126 
543 
149 
119 
252 
283 

39 
42 

0 
361 

86 
280 
357 

87 
.•167 

218 
167 

39 
382 
115 

87 
454 
359 
154 
266 
146 
158 

63 
106 

11 - 
102 

28 
157 
305 

0 
382. 
213 
178 

87 
103 

0 
115 

35 
185 

23 
418 
252 
118 

43 

70 
275 

20 
176 
347 
303 
195 

31 
212 
336 
185 
146 
490 
213 

60 
97 

365 
274 
236 
316 
19Q 
101 
125 
150 

. 
76 
56 

233 
175 
449 
339 

60 
298 
258 

59 
143 
258 

' 

' 

41 
126 

13 
- 217 

70 
310 
190 

18 
143 
214 

-180 
207 
218 

59 
33 

175 
351 

0 
245 
424 
190 

0 
312 
194 

46 
56 
52 
79 
21 
88 

151 
283 

28 
70 

248 
272 

40 

184 
81 

163. 
35 
18 

481 
496 

14 
167 

83 
223 

48 
169 
112 
101 
174 
105 
117 
213 

35 
267 
290 
204 

57 
101 
226 
205 
131 
305 

95 
92 

12.5 
10  

, 5 
200 
263 

276 
4 

168 
443 
278 

95 
28 

231 
175 
252 
295 
478 

48 
145 
273 
138 

99 

. 212 
276- 

85 
0 

79 
482 

.190 
5 

441 
-85 
324 
120 

12 
205 

82 
225 

• 27 
2 3 1  ' 
142 

. 

- 
y 

229 
4 4 3  ., 
384 

94 
89 

292 
194 
192 
282 
.585 
152 
575 
355 
556 
302 
130 
201 

63 
168 

30 
180 
342 
344 
247 
240 
198 
108 

-144 
217 
255 
132 
237 
224 
210 
147 
253 

324 
696 
289 
279 
244 
686 
266 

75 
680 
167 
303 
376 
396 
229 
519 
371 

0, 
86 

167 
107 

99 
127 
347. 
133 

'145 
299 

' 308 
432 
403 
243 
532 
142 

30 
196 

23 
438 

• 

- 

•367 

. 

16 
425 
201 
138 
462 
259 
684 

91 
231 
267 
284 
672 

72 
2 3 8  ' 
593 
320 
385 
126 
142 
210 

81 
439 
333 
101 
278 

12 
520 
372 
188 
181 

96 
78 

220 

369 
559 

3300, 
2498 
2395 
2610 
3406 
3398 
1781 
3309 
4286 
2973 
3636 
3168 
3570 
2757 
2353 
2154 
1803 
2260 
2372 
2027 
1696 
3272 
2473 
2180 
2192 
2947 
3274 
2929 
2980 
2584 
1784 
2609 
2427 
1869 
3305 

SDLLSI1VIS 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 

397 
475 
353 
363 

42 
56 

180 
350 
132 
133 
396 
173 
143 
153 

99 
149 
528 
552 
443 
114 
270 
344 
537 
111 
571 
127 
547 
262 
500 
454 
335 
313 
479 
533 
395 

90 
g 

274 
25 

144 
168 
202 
144 

38 
302 
381 
137 

16 
779. 
284 

32 
130 

54 
33 

491 
166 
365 

68 
68 
53 

297 
312 
438 
146 
167 
409 
160 
586 
248 
412 
583 
198 
545 

20 
52 
50 
39 

280 
4 

182 
125 
209 
162 
126 
734 
164 
258 
706 
280 

67 
3 

21 
252 
671 

42 
496 
254 
47.1 
313 

17 
26 
17 
54 

227 
101 

93 
127 
216 
167 

) 
' 

38 
232 

71 
182 
244 
128 

0 
230 

0 
193 
942 
308 
361 
173 
285 
185 
104 
177 
213 

73 
30 
81 

167 
.111 

14 
0 

132 
56 

196 
110 

90 
135 
158 
159 

57 
266 

9 - 
60 

230 
157 
357 

36 
27 
74 

190 
218 

11 
91 
22 
61 

398 
83 

119 
11 
43 

211 
48 

321 
14 
53 
67 

105 
81 

397 
188 
108 

42 
273 
126 
155 
148 
290 

155 
51 
54 

749 
410 
146 
345 
220 

44 
186 

98 
441 
125 
384 
351 

69 
273 

93 
22 
52 

100 
88 

209 
61 

• 414 
147 
147 

13 
476 

69 
112 
492 
247 
502 
351 
198 

64 
134 

37 
466 
385 
314 
163 
334 
150 
119 

7 
279 

56 
249 
144 
103 
565 
339 
232 
324 
137 
102 
156 

4 
48 

491 
91 

273 
216 

16 
154 
188 

93 
675 

53 
143 

139 
417 
57 

181 
81 
26 
46 

309 
64 
47 
21 

0 
380 

89 
114 

77 
64 

153 
69 

199 
156 
379 
158 

91 
93 
24 

175 
373 
161 

0 
213 

65 
334 
130 
210 
470 

' 

500 
11 
22 

183 
186 
235 
133 
232 

5 
161 

7 
15 

112 
74 

86 
410 
223 
270 
225 
190 
110 

52 
13 

153.... 
4 5  

, 153 
309 

33 
166 
260 
209 
204 
486 
253 
115 

80 

184 
86 

108 
129 
458 
270 

95 
146 
102 

25 
230 

93 
305 
491 

42 
262 
467 
468 
151 

24 
158 
208 
265 
112 
265 
4 2 5  ' 

83 
20 
62 
48 

346 
116 
529 
489 

40 
621 

821 
232 

52 
107 
198 
152 
158 
731 
408 

23 
626 
202 
167 
412 
153 
247 
425 
219 

88 
59 

440 
370 
138 
175 
451 
280 

- 399 
44 

-156 
297 
332 
259 
372 

1008 
.8.5 
49 

# 

' 

473 
58 

455 
347 
726 
689 
339 
239 
255 
366 
375 
103 

94 
157 
702 
139 
286 
116 
181 
445 
324 

2 
122 
349 

15 
691 
311 
308 

' 61 
236 
540 
432 
133 

7 
250 
443 

1 

3074 
1833 
1633 
3071 
3569 
2200 
1706 
3292 
1933 
1770 
2155 
3218 
2213 
2533 
3210 
2058 
3154 

.2892 
1854 
2308 
2512 
2057 
2328 
1771 
2766 
3194 
2438 
1972 
2608 
1812- 
3186 
2826 
3462 
4621 
2118 
3362 

9 
0 

> 
W 

H 

H 

H 



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

1953 137 642 79 31 247 15 73 422 84 136 195 5 2066 
1954 251 549 36 17 192 142 81 110 109 645 434 365 2931 
1955 431 1681 0 161 214 239 148 116 132 848 293 180 4443 
1956 366 1123 337 338 590 326 135 14 125 368 57 140 3919 
1957 174 215 171 124 8 77 128 81 13 98 66 195 1350 
1958 147 207 1-49 29 239 184 49 195 256 355 85 365 2260 
1959 303 716 352 127 73 43 186 11 208 170 388 527 3104 
1960 115 165 87 188 171 90 263 189 114 171 322 86 1961 
1961 118 409 279 149 54 21 140 180 28 199 686 393 2656 
1962 836 116 225 129 80 15 148 322 155 404 152 472 3054 
1963 357 141 601 193 532 131 61 386 92 122 327 553 3496 
1964 978 106 503 337 229 64 306 150 359 457 155 66 3710 
1965 111 23 15 124 62 44 41 77 158 168 82 474 13/9. 
1966 48 169 157 64 52 193 82 428 117 318 392 262 2242' 
1967 199 104 446 27 92 204 60 156 65 435 37 243 2068 
1968 1292 248 221 51 297 21 177 408 21; 173 142 516 3770 

0 

rt 



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

1886 102 35 131 328 494 431 420 866 140 367 517 316 4147 
1887 817 568 250 440 107 143 624 709 55 287 390 852 5442 
1888 232 905 222 0 146 39 13 16 178 210 103 129 2193 
1889 380 288 167 445 629 644 339 333 82 318 872 384 4881 
1890 755 1059 1683 251 675 637 401 181 512 541 173 345 7213 
1891 1346 186 530 250 485 478 270 528 542 96 74 376 5161 
1892 110 128 332 275 423 307 344 144 577 724 324 608 4196 
1893 346 562 427 437 149 455 298 485 87 274 554 0 4004 
1894 420 289 1318 462 295 156 129 216 130 567 292 237 4511 
1895 782 170 0 186 34 107 69 129 245 159 509 300 2690 
1896 281 796 200 253 297 171 213 54 115 129 331 140 2980 
1897 393 79 180 0 0 475 670 100 202 222 0 359 2680 
1898 290 617 47 0 281 414 0 297 328 160 113 103 9650 
1899 193 240 179 341 59 236 316 490 285 272 165 185 2961 
1900 237 47 366 133 162 397 518 25 85 60 134 292 2456 
1901 133 94 600 276 320' 335 235 771 29 244 228 87 3352 
1902 107 90 87 0 28 222 11 389 151 360 50 330 1825 
1903 133 99 260 156 649 39 284 134 378 337 35 402 2906 
1904 279 396 726 107 295 218 421 196 137 527 89 229 3550 
1905 434 207 158 800 377 133 208 124 21 977 158 157 3054 
1906 348 162 442 46 197 160 147 452 718 262 406 273 3613 
1907 622 0 1060 114 82 363 45 422 75 84 434 624 3925 
1908 302 1118 847 349 52 249 115 NO RECORDS 
1909 210 857 71 272 140 603 62 713 81 137 487 230 3843 
1910 1435 155 518 52 171 705 283 283 '67 330 235 687 4921 
1911 709 687 176 133 227. 56 143 169 301 210 335 284 3430 
1912 128 383 296 14 35 765 548 183 116 302 143 54 2967 
1913 453 425 235 435 482 433 79 40 188 237 46 270 3323 
1914 467 348 648 99 455 126 168 0 66 263 428 570 3638 
1915 135 60 100 204 351 289 353 86 263 180 10 531 2562 
1916 252 393 213 514 35 464 594 463 228 396 520 538 4610 
1917 441 465 65 28 47 315 201 193 742 212 1128 633 4470 
1918 705 131 63 81 107 37 176 791 43 105 123 54 2416 
1919 354 206 158 77 341 108 67 '147 19 180 33 337 2027 
1920 512 120 2 0  . 259 55 1638 820 310 320 240 65 450 4809 
1921 157 40 395 319 586 826 715 100 205 215 21 

, 
125 4834 

0 
H. 

r, 

RAINFALL 

STATISTICS 



Year Jan. Feb. Mar. Apr. May June July Aug. S e p t .  Oct. Nov. Dec. Year 

1922 120 160 145 0 0 376 551 118 3 6 2  160 115 878 2985 
1923 175 25 191 0 52 522 186 371 2 3 5  289 169 410 2625 
1924 413 567 120 180 60 210 412 582 2 4 7  355 991 310 4447 
1925 347 157 196 10 355 62 197 275 25  50 546 190 2410 
1926 364 195 456 323 543 162 150 60 4 2 8  106 75 433 3295 
1927 290 90 330 422 52 295 50 90 25 365 620 493 3122 
1928 362 810 492 260 314 725 707 0 8 87 235 52 4052 
1929 117 602 89 667 40 164 117 492 26 445 107 51 2917 
1930 179 97 323 28 115 683 305 261 42 373 740 22 3168 
1931 60 313 1088 590 701 843 239 116 139 123 243 688 5143 
1932 177 28 205 218 180 124 161 118 742 320 568 295 3136 
1933 946 98 35 277 198 437 1049 171 2 5 4  937 929 514 5840 
1934 563 1089 0 198 55 340 456 406 242  796 315 343 4803 
1935 845 110 16 82 120 210 133 178 3 4 6  237 122 141 2540 
1936 182 513 448 112 305 168 781 409 2 8 8  26 98 555 3885 
1937 413 328 752 35 56 233 202 222 229  402 658 139 3669 
1938 496 76 38 154 624 466 268 783 107 461 345 Si 3869 
1939 610 45 645 591 110 407 299 396 16 202 182 280 3783 
1940 224 20 223 271 48 75 30 153 309  162 203 902 2620 
1941 1232 852 611 17 153 721 45 170 6 0  450 339 127 4777 
1942 175 771 482 20 395 9 3 3  . NO RECORDS 
1943 943 " 415 0 328 185 160 198 230 3 9 6  186 408 160 3609 
1944 690 330 52 103 642 54 302 847 6 6  68 81 209 3444 
1945 519 433 56 259 399 760 469 386 121 146 328 100 3976 
1946 519 267 310 324 99 358 71 2 5 0 5  126 420 477 3478 
1947 161 1483 568 200 162 166 316 568 6 0 8  470 502 1179 6383 
1948 434 194 486 296 431 768 372 176 271  105 357 372 4262 
1949 573 722 300 642 83 246 123 250 7 0 0  745 643 100 5127 
1950 NO 

, 
RECORDS 1071 184 3 8 0  824 1027 0 

1951 547 368 359 72 205 513 152 416 3 0 7  68 151 239 3397 
1952 28 919 431 192 492 410 213 654 9 8  613 71 313 4434 
1953 280 845 146 49 568 29 94 683 70 204 273 61 3302 
1954 461 992 20 0 140 117 82 172 2 6 3  1426 594 308 4575 
1955 850 1659 8 328 374 253 382 252 1 2 0  1133 352 245 5956 
1956 454 1543 747 655 1096 691 481 47 2 8 2  580 NO RECORDS 
1957 277 

& 
519 

I. 
306 30 282 41 200 0 156 51 

, 
5i 2131 

0 

CI 

Co 



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

1958 280 260 240 230 327 458 273 290 293 752 117 562 4082 
1959 509 857 524 219 107 89 497 1 216 329 437 429 4214 
1960 329 127 134 237 430 178 622 226 201 228 454 158 3374 
1961 280 387 518 179 143 69 285 364 42 198 769 370 3604 
1962 970 386 397 226 189 14 233 502 164 387 92 647 4207 
1963 334 230 896 124 661 326 151 273 205 170 282 773 4425 
1964 1149 116 477 573 420 160 407 200 692 557 120 140 5011 
1965 86 6 22 175 37 148 53 166 238 256 138 810 2135 
1966 61 136 174 32 79 322 94 927 143 340 677 301 3286 
1967 131 120 702 8 154 377 110 230 48 408 30 214 2532 
1968 946 222 370 117 687 37 431 576 139 129 192 



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

1892 NO RECORDS 267 452 177 317 189 648 300 - 348 355 
1893 295 3 3 4  . 543 240 164 372 283 516 90 369 310 90 3606 
1894 199 46 926 409 50 224 199 112 181 368 53 366 3133 
1895 570 278 29 •18 121 100 94 129 229 197 239 637 2641 
1896 143 6 9 8  ' 287 .194 246 304 184 283 39 152 170 205 2905 
1897 370 74 15 50 247 329 477 172 229 2.38 13 315 2529 
1898 584 617 '11 17 305 343 150 195 180 118 121 158 2799 
1899 342 23 86 307 101 374 180 645 142 199 182 62 2643 
1900 906 63 217 158 362 609 303 99 36 255 437 2868 
1901 180 20 292 231 168 226 75 

.123 
450 60 272 161 51 2186 

1902 170 101 98 13 28 92 53 393 164 505 190 559 2366 
1903 24 4 247 457 252 143 181 267 806 230 316 398 3325 
1904 159 774 248 194 71 113 638 132 58 424 103 398 3312 
1905 17 207 299 366 285 203 140 159 10 150 225 192 2253 
1906 20 206 298 153 86 191 80 356 290 210 449 106 2445 
1907 431 65 248 157 77 257 67 162 88 60 293 543 2448 
1908 337 590 521 174 150 155 '120 210 329 240 231 154 3211 
1909 84 370 40 312 70 331 79 646 201 153 205 327 2818 
1910 1070 127  - 213 38 144 456 181 70 56 210 46 361 2972 
1911 655 3 6 4  . 301 89 139 118 293 245 338 93 371 360 3366 
1912 198 300 150 110 104 343 541. 146 30 180 47 64 2213 
1913 233 381 192 349 665 342 124 50 192 329 79 159 3095 
1914 236 222 404 199 85 187 278 0 114 193 429 407 2754 

'1915 145 90 196 111 295 145 332 160 174 211 21 413 2293 
1916 57 538 273 464 93 506 617 345 142 357 560 727 4679 
1917 458 175 49 8 61 294 118 201 562 223 590 395 3 1 3 4  • 
1918 364 165 48 124 93 89 177 681 91 65 93 ' 15 2005 
1919 285 446 66 95 246 148 108 81 40 138 46 295 1994 
1920 523 279 52 168 19 1076 967, 296 180 50 290 787 4687 
1921 0 35 566 664 496 485 714 157 99 208 453 608 4485 
1922 208 75 24 90 13 76 338 67 127 211 67 676 1972 
1923 53 17 59 41 25 603 355 113 336. 91 372 388 2453 
1924 427 570 308 3 2 1  . 110 69 153 149 245 153 810 124 3439 
1925 204 154 148 10 237 171 136 184 45 87 138 214 1728 
1926 209 56 802 370 529 *182 237 82 281 41 59 738 3586 
1927 184 7 72 347 66 35 54 122 34 220 363 2310 1735 

u . 



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

1928 490 489 608 313 111 432 408 15 24 145 131 181 3347 
1929 100 365 71 261 45 99 94 225 544 374 268 157 2603 
1930 304 61 120 42 71 823 272 79 135 513 101 53 2574 
1931 246 75 409 643 493 480 259 151 82 59 362 416 3675 
1932 174 156 623 195 67 100 213 141 484 153 197 172 2675 
1933 444 51 92 158 179 161 465 41 300 368 485 458 3202 
1934 213 522 0 74 20 177 378 373 314 543 205 476 3300 
1935 
1936 

294 
275 

169 
393 

71 
489 

132 
124 

43 
149 

16 
107 

206 
428 

114 
254 

167 
247 

398 
30 

45 
3 

201 
380 

1856 
2873 

r- 

r- ,71 1937 462 143 157 67 83 216 150 226 122 174 235 228 2263 
cn 1938 128 247 115 312 188 125 236 255 67 207 519 0 2399 
CS-) 1939 331 20 391 394 26 173 90 287 127 131 205 218 2393 
ri 1940 8 8 181 441 14 13 13 112 193 85 251 298 1617 

1941 1054 110 957 122 138 386 85 124 103 347 115 25 2866 
1942 102 225 257 0 212 363 595 127 158 530 373 1 9 4  3136 

r—o 
1943 304 82 30 180 374 145 132 257 259 104 456 2 3 5  2553 rt 
1944 319 368 71 178 4':4 67 198 467 80 34 124 74 2426 
1945 220 326 175 208 533 663 181 373 4 160 241 279 3363 
1946 331 0 46 350 57 241 17 0 124 46 147 179 1538 
1947 120 457 107 112 139 103 226 267 409 541 238 67? 3391 
1948 325 385 454 110 116 458 129 44 202 95 135 5 1 9  2972 
1949 310 724 409 984 26 355 254 124 529 521 235 147 3918 

[J") 

1950 457 600 30 832 936 851 484 270 116 684 653 25  
• 

5238 C.) 

1951 519 111 131 162 66 494 249 259 207 62 108 9 7  2465 
1952 68 334 173 194 163 374 257 766 61 386 126 261  3163 
1953 254 256 114 164 522 23 107 333 97 232 284 112  2 4 9 8  I 
1954 676 972 15 53 44 128 24 99 142 803 376 2 5 5  3587 
1955 538 1549 80 237 249 158 131 324 181 770 397 -2 4 7  4911 
1956 438 647 423 248 492 373 397 174 73 270 54 9 4 2  3831 
1957 189 641 164 286 15 153 189 269 20 27 115 3 1 9  2387 

S SO 
CD "0 
a)  I'D 

1958 322 164 10 54 302 174 51 185 523 470 162 4 7 3  2890 rt 

1959 199 600 460 236 72 907 177 58 107 479 244 4 2 5  3 2 6 4  ; k-•• 

1960 152 412 67 159 209 42 344 134 318 459 401 6 8 6  3383 
X 

1961 184 230 251 181 23 126 212 363 11 187 524 381 2673 
1962 509 456 182 256 380 33 268 946 229 453 78 3 6 4  3454 
1963 715 125  - 363 142 340 257 143 378 279 131 228 2 6 3  3364 
1964 271 112 336 539 261 325 212 166 383 316 44 2 1 4  3179 
1965 124 58 13 141 21 101 168, 146 217 283 78 7 7 5  2125 
1966 46 73 190 1 80 160 119 494 200 508 524 • 2 8  2680 



STATISTICAL RAINFALL DATA 
(Points) 

Station 
Rainfall 
Statistic 

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

Walgett 
(Period 

8 6  y e a r s )  , 

_ 

Baradine 
(Period 

7 0  years) 

Minimum 
10% 
30% 
50% 
70% 
90% 

Maximum 

0 

, 
38 
97 

175 
302 
538 
829 

0 
11 
57 

137 
315 
617 
941 

0 
2 

44 
117 
237 
376 

• 850 

0 
0 

34 
95 

173 
334 
599 

0 
2 

75 
124 
203 
323 
459 

0 
21 
71 

113 
201 

_363 
492 

0 
9 

42 
86 

163 
298 
699 

0 
2 

35 
80 

115 
261 
540 • 

0 
8 

38 
72 

147 
236 
751 

0 
14 
72 

101 
155 
316 
910 

0 
16 
62 

121 
179 
357 
615 

0 
13 
68 

136 
218 
369 
551 

674 
1027 
1392 
1794 
2175 
2837 
3630 

1121 
1391 
1902 
2302 

-2548 
3121 
4512 

940 
1434 
1856 
2202 
2763 
3223 
4188 

Minimum ( 
10% 
30% 
50% 
70% 
90% 

. Maximum 

Minimum 
10% 
30% 
50% 
70% 
90% 

Maximum 

0 
39 

105 
207 
311 
632 

1070 

0 
1 

74 
188 
307 
660 
922 

0 
0 

70 
146 
239 
475 
839 

0 
0 

44 
103 
173 
360 
784 

0 
9 

79 
131 
202 
346 
681 

0 
28 
92 

148 
249 
434 
791 

0 
41 

108 
147 
228 
408 
894 

0 
25 
79 

138 
212 
353 
967 

0 
22 
85 

129 
195 
388 
617 

0 
13 

. 66 
119 
174 
367 
565 

0 
6 

62 
99 

172 
342 
577 

0 
6 

59 
110 
192 
320 
480 

0 
9 

56 
.98 

173 
319 
4 2 8  - 

• 

0 
15 
8 9  1 

137 
183 
423 
784 

4 • 
35 
95 

153 
222 
355 
782 

0 
11 
70 

128 
241 
398 

1005 

0 
24 
73 

154 
241 
448 
831 

0 
35 

114 
219 
282 

. 
394 
826 

0 
24 
86 

173 
266 
498 
803 

, 

Wee Waa 
(Period 

8 0  years) 

0 
59. 

148 
212 
325 
608 
983 

0 
17 
62 

150 
305 
671 

1329 

0 
6 

59 
166 
280 
459 

1438 

0 
0 

55 
109 
183 
334 
646 

0 
12 
49 

113 
201 
439 
644 



Station 

Narrabri 
(Period 

9 4  Years) 

L _ 
Boggabri 
(Period 

8 0  Years) 

Gunnedah 
(Period 

73  Years) 

_ 

STATISTICAL RAINFALL DATA 
(Points) 

R a i n f a l l  !Jan. 
S t a t i s t i c  1 

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

Minimum 2 
.66 

0 0 0 0 0 0 0 0 10 0 3 
10% 20 21 4 12 34 16 12 19 56 42 47 
30% 146 84 64 58 66 103 72 76 67 100 123 113 
50% 188 201 167 123 139 196 157 115 120 162 195 183 
70% 351 367 291 198 257 240 215 178 228 244 315 324 
90% 761 677 563 343 477 466 389 368 347 406 492 543 

Maximum - 1062 1428 2009 854 658 971 651 639 516 810 1036 1098 

L -_. 
Minimum j 21 0 0 0 0 6 0 0 

. 
0 3 0 0 

10% 64 18 10 3 16 41 30 92  . 12 29 47 42 
30% 112 95 70 48 47 94 75 79 67 120 90 142 
50% 185 171 138 131 116 145 126 129 123 1 8 0  • 169 232 
707. 299 342 251 179 202 240 189 185 189 248 254 319 
907. 517 611 494 296 396 376 322 372 301 409 431 450 

Maximum 1192 1078 1099 711 585 639 651 562 679 893 981 673 

Minimum 15 15 0 0 0 0 4 2 0 2 0 1 0 
10% 66 29 14 2 9 36 32 25 11 28 32 37 
30% 131 78 61 63 51 95 86 84 62 110 103 144 
50% 194 171 110 133 110 148 126 141 117 182 185 226 
70% 334 339 220 187 206 215 173 190 190 278 266 339 
90% 525 539 383 252 340 338 309 375 280 404 414 469 

Maximum 794 998 1447 593 492 679 570 487 469 635 1020 621 
' 

Year 

1121 
1680 
2117 
2485 
2981 
3566 
5161 

925 
1507 
1839 
2310 
2642 
3170 
4765 

. 
975 

, 1460 
1928 
2195 i 

I 2607 
1 3114 

a-los, I 4465 
( 1) (1) 

s r, 
a 

N.) H. 



STATISTICAL RAINFALL DATA 
(Points) 

S t a t i o n  : 
' 

Rainfall 
Statistic 

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

Minimum 5. 16 0 0 0 13 0 0 0 20 0 2 
10% 96 39 98 3 22 43 22 19 13 62 57 67 
30% 151 139 98 95 71 99 80 81 85 134 152 141 

• 
Barraba 50% 269 220 171 159 126 176 148 125 153 208 243 959 
(Period 70% 395 390 279 218 212 264 217 199 224 303 356 370 
S i  Years) 90% 567 608 588 335 377 413 338 378 321 491 529 2 

Maximum 1313 1681 1023 543 590 749 675 496 486 848 1008 ) 6 

. Minimum 28 0 0 0 0 14 0 0 0 26 0 0 
lg.% 125 46 29 6 38 60 48 48 26 92 51 54 
307 249 130 156 106 107 164 151 152 87 178 122 180 

M t .  Lindsay 507. 362 288 232 218 189 995 235 230 201 244 273 308 
(Period 707. 513 475 433 280 359 434 357 398 286 361 422 430 

7 5  Years) 90% 887 876 679 483 601 723 623 693 556 657 649 687 
Maximum 1435 1659 1683 800 701 1638 1049 866 742 1426 1128 1255 

Minimum 0 0 0 0 13 13 13 0 4 27 13 0 

M i l l e r s  Creek 

107. 
30% 
50% 

, 
60 

184 
950 

21 
109 
223 

29 
72 

174 

39 
121 
179 

25 
71 

138 

49 
141 
197 

69 
132 
193 

61 
126 
173 

35 
96 

150 

59 
149 
210 

49 
126 
226 

63 
181 
262 

(Period 70% 344 381 287 284 246 343 273 267 229 358 311 398 
72 Years) 90% 560 634 503 431 478 502 482 433 401 519 476 661 

Maximum 1070 1549 926 332 665 1076 967 766 806 803 810 787 
--------------- 

Y e a r  1 

1350 1 
i 1 7 8 8  i 
I 2 1 8 7  I 
' 2 6 0 8  ! 

3 1 6 0  1 

3 
' 

4fT : 
i 

— t 
, 1 8 2 5  ! 
i ! 

i 2506 
i 3 1 3 3  ! 
; 3 6 3 8  1 

4 2 9 5  : 
5 1 3 3  ' 
7 2 1 3  : 

1 5 3 8  ! 
i 1997  ! 

1 2 4 6 4  i 
2879 1 ! 

1 3 3 1 3  1 
1 3 7 8 4  i 
i 5 2 3 8  i 

1 



MINIMUM RAINFALL RECORDED I N  CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS 
COMMENCING IN THE MONTH INDICATED 

(Points) 

Station 
Number 

o f  ! Jan. 
Months 

Walgett 

Baradine 

1 
2 
3 

, 4 ! 
5 : 
6 i 
7 : 
8 
9 

10 
11 
12 

1 • 2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

F e b .  M a r .  A p r .  May J u n e  J u l y  A u g .  S e p t .  O c t .  N o v .  Dec. 

0 0 0 0 0 0 0 0 0 0 0 0 
24 0 0 0 31 0 5 0 0 0 19 36 
33 54 1 39 36 29 41 49 0 23 91 47 

102 54 43 45 - 65 68 60 49 47 140 102 56 
102 100 49 77 164 83 60 152 164 189 111 108 
133 106 145 197 196 83 199 274 254 236 179 108 
139 179 201 215 196 240 327 317 272 256 179 139 
264 258 303 215 363 347 3.75 384 316 256 210 145 
291 360 320 372 479 375 384 534 316 287 216 270 
393 471 477 479 589 384 534 575 347 293 341 797 
504 613 584 696 598 534 621 606 353 418 368 399 
674 790 777 812 748 621 719 612 478 445 470 510 

o 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 48 13 0 5 14 0 10 68 
0 0 20 122 53 65 18 70 30 55 107 :4 

0 /3 134 156 105 110 134 90 88 160 119 106 
92 146 168 194 153 170 167 262 186 241 131 127 

80 249 308 286 189 459 359 329 289 152 15 
249 402 434 318 569 560 493 377 389 180 228 

'6 402 504 485 609 713 632 493 477 399 253 262 
.":136 504 581 730 770 788 632 493 487 474 287 116 
798 591 829 827 381 795 632 586 562 476 6.38 
378 859 894 970 946 859 793 846 564 649 663 87A. 

1121 894 970 1035 946 901 985 889 737 721 870 930 



Station 

Narrabri 

Number 
of 

Months 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Boggabri 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

MINIMUM RAINFALL RECORDED I N  CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS 
COMMENCING I N  THE MONTH INDICATED 

(Points) 

„lane F e b .  M a r .  A p r .  May J u n e  J u l y  A u g .  S e p t .  O c t .  Nov .  Dec. 

2 0 0 0 0 0 0 0 0 10 
66  3 0  3 5 49  2 0  4 6 5 0  52 

152  1 0 9  15 1 1 5  71 22 6 8  7 6  1 0 6  154 
159  1,64 1 5 4  129  106  137 166  1 4 0  2 0 2  2 7 3  2 5 6  221 
2 2 2  2 3 4  1 6 8  129  2 4 4  198  2 2 2  2 8 9  3 3 3  3 7 0  3 5 0  388 
362  2 5 6  168  2 4 8  3 0 5  3 4 3  351  3 8 0  4 0 0  4 8 9  5 9 3  395 
3 7 2  4 3 8  2 8 7  3 0 9  4 0 9  4 7 9  4 9 3  4 7 0  5 3 5  6 9 5  6 5 3  462 
6 3 1  5 7 3  3 4 8  5 2 5  5 3 8  522  5 8 5  6 6 4  7 2 9  6 9 5  6 9 8  472 
767  7 8 0  5 7 2  5 9 0  7 2 5  6 0 0  6 7 2  8 5 8  7 2 9  8 3 8  7 3 0  764 
9 3 6  8 3 6  6 2 9  8 4 1  8 1 3  6 9 4  8 5 8  8 5 8  8 8 6  8 4 8  8 6 5  927 
9 9 2  9 6 5  8 8 8  9 2 9  1 0 2 6  1 0 7 3  8 5 8  1 1 0 1  8 9 6  9 6 2  1 0 8 0  1085 

1 1 2 1  1 1 5 2  9 7 4  1 0 4 8  1109  1 0 8 0  1101 1 1 7 2  1 0 0 2  1167  1199  1141 

0 3 
1 0 0  10 
178 

. 
127 

6 0 0 0 0 6 0 0 0 3 0 0 
5 4  8 4  17 2 32 3 0  11 3 2 5  3 0  76  58 

178  89  4 5  3 4  3 4  52 8 4  7 4  4 3  1 4 4  116  140 
1 9 6  109 122 36  8 8  111 2 1 6  . 1 2 2  197  2 1 5  2 1 6  269 
2 4 0  1 8 5  154  1 5 0  2 2 4  2 6 8  . 2 6 0  2 5 3  237  3 1 5  397 328 
2 8 3  187  171 2 6 5  2 9 3  2 9 6  3 7 6  3 5 2  337  4 9 6  4 7 5  328 
2 8 5  2 4 7  291  3 5 5  3 4 9  3 9 8  4 8 8  5 2 3  5 3 4  5 5 8  4 8 3  360 
3 8 4  4 3 7  3 7 6  4 8 1  5 0 4  5 1 0  592 6 7 0  5 9 6  5 8 3  5 1 5  362 
5 7 4  4 5 2  507  5 2 4  . 

6 1 6  6 2 0  6 7 8  8 5 6 .  6 2 1  6 3 5  5 1 7  419 
589  6 2 7  5 5 0  6 3 6  7 2 6  7 0 0  9 1 1  8 8 1  6 7 3  6 4 6  5 6 3  609 
7 6 4  7 8 8  6 6 2  7 4 6  8 0 6  9 3 8  9 9 4  9 3 3  6 8 4  6 4 6  7 5 3  624 
9 2 5  8 7 1  7 7 2  8 2 6  1 0 6 8  1021 1089  9 4 4  6 8 4  8 3 6  7 6 8  799 

t 



MINIMUM RAINFALL RECORDED I N  CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS 
COMMENCING I N  THE MONTH INDICATED 

(Points) 

Station 
N u m b e r  ' 

o f  J a n ,  F e b .  M a r .  A p r .  May J u n e  J u l y  A u g .  S e p t .  O c t .  N o v .  Dec. 
Months 

Gunnedah 

1 12  0 0 0 0 4 2 0 2 0 1 0 
2 6 0  4 5  13 11 47  6 4  16 5 2 4  3 8  87 94 
3 1 0 5  7 5  3 4  1 0 0  8 3  6 4  103  102 51 1 0 5  1 3 1  189 
4 1 3 5  8 8  121 123  111 177 2 0 2  158  133  2 4 5  • 2 8 1  292 
5 1 4 8  2 2 6  1 4 9  1 6 3  2 2 1  2 5 0  2 4 7  3 2 7  3 6 0  3 3 7  3 2 2  342 
.6 3 0 3  2 4 2  2 0 8  3 3 3  .297 339  4 4 8  4 3 6  4 7 7  5 2 8  3 7 2  354 
7 3 3 1  2 4 2  3 7 8  3 4 9  ' 3 6 0  5 8 6  4 7 9  6 0 0  5 3 6  5 8 0  - 3 8 4  397 
8 4 5 3  4 1 2  3 9 4  5 4 4  6 3 3  6 2 0  8 1 8  7 8 1  5 8 8  6 2 7  4 2 7  425 
9 5 8 4  4 2 8  6 2 0  6 8 5  6 6 7  9 9 7  8 9 7  8 8 5  6 3 5  6 7 5  4 5 5  ,477 

1 0  6 3 9  6 5 4  7 3 0  7 1 9  1132  1002  9 2 7  9 3 2  6 8 3  6 9 1  582  647 
11 8 6 5  7 6 4  7 6 4  1 2 2 5  1 1 9 6  1 1 3 0  1077  9 8 0  6 9 9  6 9 1  7 5 2  663- 
12 9 7 5  7 9 8  1 2 5 8  1 3 1 4  1 2 9 6  1 2 0 6  1 1 2 5  9 9 6  6 9 9  8 6 1  7 6 8  889 



84. 
A p p e n d i x  12 
S h e e t  1 

MACDONALD RIVER AT WOOLBROOK 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

L a t i t u d e  3 0 0 5 9 '  L o n g i t u d e  151°20' 

O c t o b e r  1927  t o  date 

4 1  years 

R . L .  8 2 . 5 6  A s s u m e d  Datum 
( A p p r o x i m a t e l y  3 , 0 0 0  f e e t  a b o v e  m e a n  s e a  level) 

CATCHMENT AREA: 3 2 0  s q u a r e  miles 

CONTROL: R o c k  a n d  gravel 

EQUIPMENT: A u t o m a t i c  R e c o r d e r  ( r e s s u r e  ype) 
i n s t a l l e d  M a r c h  1967 

S t a f f  g a u g e ,  r a n g e  0 - 3 0  feet 

CURRENT METER OBSERVATIONS: ( a )  Number  o b t a i n e d  238 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
4 1  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
4 1  YEARS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
I n  cusecs 

5 6 , 0 0 0  cusecs 

159  cusecs 

1 1 6 , 0 0 0  a c r e  feet 

: 6,700 



85. 

MACDONALD RIVER AT WOOLBROOK 

Y e a r  1927 Y e a r  1928 

A p p e n d i x  12 
S h e e t  2 

Month 

i 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. M i n .  !Mean 

Jan. .. .. .. .. Jan. 223 7 110 6,844 
Feb. .. .. .. .. eb".'t' 3540 40 327 18,948 
Mar. .. .. .. .. Mar. 940 20 129 8,028 
Apr. .. • • .. .. Apr. 560 59 162 9,726 
May .. .. .. .. May 72 26 42 2,614 

June .. .. • • • . June 8040 26 826 49,554 
July .. .. .. .. July 1255 140 577 35,762 
Aug. .. .. .. .. Aug. '400 48 158 9,792 
Sept. .. .. .. .. Sept. 72 20 41 2,496 
Oct. •• • • .. .. Oct. 154 15 39 2,430 
Nov. *0 .0 00 68 Nov. 72 2 19 1,152 
Dec. 206 15 90 5,604 Dec. 15 4 6 402 
Total .. .. .. T o t a l  j.. .. 147,748 

Y e a r  1929 Y e a r  1930 
Jan. 72,e:' 11 8 6 0  1 Jan. 5 1 7 120 
Feb. 3490 2 619 34,656 Feb. 4 0.3 1 73 
Mar. 425 20 60 3,744 Mar. 150 0.3 19 1,204 
Apr. 1005 20 125 7,530 Apr. 35 0.5 6 ,335 
May 33 20 22 1,398 May 35 5 14 ' 862 
June 59 20 25 1,522 June 8740 9 512 30,702 
July 154 20 44 2,730 July 1710 95 294 18,258 
Aug. 4700 26 323 20,034 Aug. 455 82 143 8,996 
Sept. 13900 48 770 46,226 Sept. 59 19 38 2,306 
Oct. 168 23 66 4,076 Oct. 1030 19 173 10,762 
Nov. 400 17 52 3,110 Nov. 141 23 43 2,580 
Dec. 17 3 8 468 Dec. 59 1, 9 18 1,092 
Total •• • • .. 126,354 Total .. 77,290 

Y e a r  1931 Y e a r  1932 
Jan. 95 9 15 962 Jan. 50 19 27 1,696 
Feb. 23 9 12 680 Feb. 95 13 26 1,486 
Mar. 240 13 28 1,696 Mar. 141 13 29 1,806 
Apr. 1140 13 178 10,700 Apr. 19 9 14 812 
May. 3350 50 370 22,962 May 23 9 22 1,362 
June 3900 159 672 40,294 June 29 23 24 1,428 
July 2290 95 612 37,944 July 425 23 106 6,566 
Aug. 880 82 185 11,480 Aug. 23 9 17 1,038 
Sept. 263 59 97 5,810 Sept. 2250 13 343 20,592 
Oct. 425 29 72 4,434 Oct. 141 35 54 3,374 
Nov. 263 19 69 4,166 Nov. 35 9 20 1,224 
Dec. 1950 35 261 16,172 Decj 9 10 642 
Total .. 157,300 , T o t a l  • • 2,026 

Y e a r  1933 Y e a r  1934 
Jan. 1950 5 127 7,846 Jan. 263 29 72 4,488 
Feb. 124 5 54 3,018 Feb. 1030 69 212 11,858 
Mar. 9 3 5 318 Mar. 141 69 99 6,166 
Apr. 9 3 5 304 Apr. 69 35 48 2,880 
May 9 9 9 558 May 35 29 30 1,882 
June 367 9 57 3,394 June 197 19 47 2,818 
July 1320 59 527 32,696 July 9160 109 639 39,606 
Aug. 263 109 162 10,060 Aug. 17520 218 1027 63,704 
Sept. 4400 95 864 51,840 Sept. 6080 177 901 54,032 
Oct. 5310 59 664 41,198 Oct. 9020 59 735 45,578 
Nov. 425 95 183 11,002 Nov. 95 50 60 3,596 
D e c .  1 0 6 0  82 211 13,094 Dec. 109 42 62 3 820 
Total .. .• 175,328 Total .. • • .. 2 4 0 , 4 2 8  



86. A p p e n d i x  12 1 
S h e e t  3 

MACDONALD RIVER AT WOOLBROoK 

Y e a r  1935  
Discharge 

Month i n  cusecs 
Max. Min. Mean 

Jan. 11160 69 1070 
Feb. 69 15 38 
Mar. 25 11 14 
Apr. 11 11 11 
May 11 8 9 
June - 11 8 8 
July 90 30 40 
Aug. 229 25 57 
Sept. 1140 43 344 
Oct. 1100 69 236 
Nov. 69 43 51 
Dec. 79 30 40 
Total • • 

Y e a r  1937 

Discharge 
f o r  Month 
A c r e  Feet 

f 

Month 

Y e a r  1936 

Discharge 
in 

Max. 
cusecs 
Min. Mean 

Discharge 
f o r  Monthl 
A c r e  Feet! 

66,350 Jan. 21ö18 82 5,0761 
2,144 Feb. 390 69 161 9,326! 

862 
660 

Mar. 
Apr. 

1840 
110 

11 
24 

237 
! 36 

14,2461 
I 

2.156i 
544 May 39 15 25 1.546! 
486 June 110 24 41 2,436' 

2,488 July 990 60 314 19,446 
3,504 Aug. 7480 39 578 35,826 

20,638 Sept. 390 71 164 ,.-9,812 
14,630 Oct. 96 31 50 3,078 

3,066 Nov. 31 31 31 1,860 
j 4 9 0  • D e c .  640 31 232 1 4  382 

117 862 Total • • 119,1901 

J a n .  -- 570 31 317 19,6E 
Feb. 31 8 18 1,03 
Mar. 1100 15 190 11,8C 
Apr. 95 23 46 3,74 
May 23 23 23 1,42 
June 425 23 129 7,76 
July 263 69 94 5,82 
Aug. 3350 69 296 18,37 
Sept. 339 50 132 7,93 
Oct. 109 50 86 5,33 
Nov. 95 29 62 '2,71 
Dec. 29 13 22 1237 
TotaL .. ......-,- .. .. --A.- 88,02 

2 -I 

2 
4 
4 
6 

8 
2 
2 
8 
6 
4 
8 
6 

A 

A 

0 

D 

L_T 

Y e a r  1938 
an. 
eb. 
ar. 
pr. 
ay 
une 
uly 
ug. 
ept. 
ct. 
ov. 
ec. 

29 
197' 

13 
810 
575 

69 
197 

2510 
82 

263 
177 

19 

5 
13 

5 
5 

19 
29 
29 
82 
35 
35 
19 

1 

12 
51 

7 
83 
61 
36 

'51 
347 

42 
50 
84 

7 

756' 
2,836 

414 
4,972_ 
3,804' 
2,134 
3,160 

21,524 
.2,536' 
3,100 
5,072 

434 
otal .. .. .. 50,742 

Y e a r  1 9 3 9  Y e a r  1940 
Jan. 35 0.5 6 391 ' Jan. 50 6 19 1,156 
Feb. 42 1 8 466 Feb. 610 0.5 33 1,902 
Mar. 141 0.5 27 1,690 Mar. 339 0 18 1;127 
Apr. 59 13 29 1,762 Apr. 109 3 21 1,236 
May 35 23 28 1,738 May 13 6 9 564 
June 69 19 29 June 9 3 7 426 
July 109 35 64 " 3,986 July 23 3 6 374 
Aug. 1320 50 222 13,776 Aug. 9 3 5 302 
Sept. 109 29 50 2,978 Sept. 59 3 8 480 
Oct. 810 50 159 9,836 Oct. 13 - 5 8 510 
Nov. 515 42 201 12,032 Nov. 9 0.3 4 263 
Dec. 82 29 41 2 2 5 2 6  Dec. 141 0.3 12 745 
Total • • • • 

• • 522941 Total • • • • • • 

9,085 

Y e a r  1941 Y e a r  1942 
Jan. 2920 1 288 17,828 Jan. 1 0.2 0.4 -28 
Feb. 425 23 84 4,726 Feb. 71 1 25 1,392 
Mar. 1140 29 287 17,818 Mar. 226 3 40 2,480 
Apr. 95 13 33 1,998 Apr. 17 8 12 

.. 
702 

May 42 13 23 1,422 May 17 3 5 330 
June 1100 35 217 13,006 June 28 8 11 686 
July 109 29 58 3,566 July 7080 12 502 31,146 
Aug. 210 23 45 2,802 Aug. 152 12 47 2,892 
Sept. 79 25 33 1,988 Sept. 52 12 33 2,000 
Oct. 229 25 59 3,634 Oct. 5000 35 417 25,824 
Nov. 292 20 56 3,378 Nov. 420 49 118 7,080 
Dec. 20 1 11 6 7 4  Dec. 6 0  15 291 • 1,812_ 
Total • . .• 722840 T o t a l  • • 

•• . . I 76  372 

. . . • • • • • • • • • . • • • • • . 1 • • • • •  • 



87. 

MACDONALD RIVER AT WOOLBROOK 

Y e a r  1943 Y e a r  1944 

A p p e n d i x  12 
S h e e t  4 

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. 920 49 176 10,888 Jan. 1030 69 343 21,256 
Feb. 140 15 40 2,250 Feb. 1250 29 123 7,156 
Mar. 15 4 12 724 Mar. 29 13 17 1,058 
Apr. 31 11 16 984 Apr. 35 9 15 888, 
May 24 11 15 934 May 141 9 26 1,-596 

June 83 19 30 1,810 June 29 13 19 1,120 
July 60 24 32 1,972 July 312 13 67 4,182 
Aug. 390 24 113 7,030 Aug. 2690 23 332 20,-600 
Sept. 1100 60 204 12,262 Sept. 197 42 77 4,594 
Oct. 510 49 144 8,900 Oct. 50 13 25 1,570 
Nov. 510 31 90 5,206 Nov. 13 9 10 644 
Dec. 770 15 157 9 736 Dec. 13 9 9 582 
Total .. ‘. i. 62,96 1 Total .. •• .. 65,246 

Y e a r  1945 Y e a r  1946 
Jan. 
Feb. 
Mar. 

1411 

515 
141 

0 
3 
1 

12 
47 
24 

737 
2,642 
1,484 

Jan, 
Feb. 
Mar. 

13 
41 

209 

4 
0.8 
0.2 

6 
4 

17 

397 
245 

1,070 
A p r .  I 18 3 8 506 Apr. 115 11 26 1,542 
May 59 5 25 1,564 May 30 15 20 1,250 
June j 7 7 6 0  I 13 407 24,428 June 51 11 17 992 
July 2940 50 236 14,656 July 69 11 22 1,394 
Aug. 1255 83 194 12,024 Aug. 8 5 7 460 
Sept. 810 27 111 6,658 Sept. 115 3 19 1,126 
Oct. 71 17 26 1,602 Oct. 19 9 13 798 
Nov. 110 17 24 1,438 Nov. 14 1 5 312 
Dec. 34 10 15 9 3 0  Dec. 59 0.5 10 587 
Total .. .. 68,669 Total .. .. .. 10,173 

Y e a r  1947 Y e a r  1948 
Jan. '540 0 18 1,100 Jan. 2620 59 385 23,848 
Feb. 124 9 18 1,000 Feb. 75 24 46 2,666 
Mar. 340 14 57 3,568 Mar. 420 34 75 4,648 
Apr. 191 9 38 2,250 Apr. 52 29 33 1,962 
May 40 14 26 1,598 May 191 29 53 3,324 
June 82 24 40 2,418 June 1290 29 312 18,698 
July 111 6 44 2,727 July - 480 66 156 9,712 
Aug. 340 34 70 4,350 Aug. 6300 40 422 26,164 
Sept. 1290 52 209 12,522 Sept. 1800 82 258 15,494 
Oct. 950 52 160 9,910 Oct. 111 34 61 3,754 
Nov. 420 74 143 8,564 Nov. 420 29 65 3,896 

Dec. 1840 66 644 39 912 Dec. 90 14 31 1,942 
Total 89 919 Total • • • • . 116,108 

Y e a r  1949 Y e a r  1950 

1 

Jan. 
Feb. 
Mar. 
Apr. 

342 
316 
111 
293 

14 
9 

19 
24 

40 
50 
46 
56 

2,464 
2,800 
2,834 
3,378 

Jan. 
Feb. 
Mar. 
Apr. 

2 9 3  1 241 70 
No Records 
No Records 
No Records 

4,336 
5,000* 
1,700* 
6,900* 

May 90 29 41 2,544 May 316 34 80 4,932 
June 710 40 200 12,530 June 5530 66 1250 74,996 
July 9020 52 489 30,312 July 6560 316 1101 68,284 
Aug. 4700 59 446 27,676 Aug. 1430 190 580 35,950 
Sept. 2040 228 627 37,600 Sept. 777 131 215 12,912 
Oct. 1370 140 417 25,882 Oct. 5640 120 1160 71,918 
Nov. 2430 66 249 14,934 Nov. 3000 106 603 36,162 
Dec. 365 46 129 8 028 Dec. 476 44 136 8,358 
Total • • • • 170,982 Total .. .. 331,448* 

* Estimated 



88. 
A p p e n d i x  12 
S h e e t  5 

MACDONALD RIVER AT WOOL8ROOK 

Y e a r  1951  Y e a r  1952 
D 1 D i s c h a r g e  Discharge M o n t h '  
i n  c u s e c s  f o r  Month 

j Max,  M i n .  1 Mean A c r e  Feet 

T J a n .  38 6 20 1 6 
Feb. 73  0 . 5  13 

: 4  
56 

M a r .  3 2 1  18 77 4 
A p r .  3 0  16 19 1,146 
May 777  16 

4 6 0 0  l 
113 6;976 

J u n e  9 1 1  54,666 
J u l y  8 4 8  109 181 11,246 
A u g .  8 4 6 0  1 9 0  1319 81,-780 
S e p t .  5 7 0  1 2 0  2 3 1  13,870 
O c t .  1 6 8 0  69  4 1 0  25,432 
Nov.  1 7 8  4 4  70 4,196 
D e c .  69 15  25  1 , 5 2 2  
T o t a l  2 0 7 , 6 3 4  j 

1 

Discharge Discharge 
Month 

- 
i n  cusecs f o r  Month 

Max7--174-T;1-7-171ea,71 A c r e  Feet 
Jan. 640 44 160 9,942 
Feb. 371 60 127 7,112 
Mar. 256 30 60 3,728 
Apr. 215 37 49 2,930 
May 
June 

37 
3000 

37 
37 

37 
576 

2,294 
34,550 

July 2430 158 470 29,110 
Aug, 4300 83 715 44,352 
Sept. 232 83 126 7,534 
Oct. 116 46 54 3,360 
Nov. 46 18 32 1,932 
Dec. 46 18 25 14548 
Total .. .. 1481392 

Y e a r  1953 
Jan. 48 15 22 - 7 1,378 J 
Feb. 510 15 85 4,776 F 
Mar. 170 39 69 4,280 M 
Apr, 78 16 37 2,186 A 
May 342 ' 39 167 10,360 M 
June 78 58 66 3,950 J 
July 1000 48 143 8,838 J 
Aug • 1480 58 287 17,806 A 
Sept. 476 44 107 6,410 S 
Oct. 196 37 69 4,260 0 
Nov.. 215 -19 71 4,236 N 
Dec. 48 0 25 1 576 

. D 
Total • • - .. .• 

_....).. 
7 0 , 9 5 6  ,1j 

Y e a r  1955 

an, 

at. 
pr. 
ay 
une 
uly 
ug. 
ept. 

Y e a r  1954 
4 0  6 26 r 1,64-a- 

1000 
90 
13 
13 
18 

163 
64 

256 
ct. 5000 
°v. 

j 

1900 
e c .  204 
otal 

Jan. 84 14 40 2,510 Jan. 
Feb. 23400 10 2077 116,322 Feb. 
Mar. 2325 118 436 27,042 Mar. 
Apr. 215 45 108 6,492 Apr. 
May 255 39 92 5,710 May 
June 3520 90 334 20,048 June 
July 1050 64 268 16,604 July 
Aug. 1000 90 360 22,292 Aug. 
Sept. 640 64 197 11,790 Sept. 
Oct., 9020 39 819 50,766 Oct. 
Nov. 760 39 188 11,274 Nov. 
Dec. 255 31 110 64824 Dec. 
Total 297.674 Total 

\ e a r  1957 
Jan. 238 18 43 2,690 Jan. 
Feb. 294 11 57 3,184 Feb. 
Mar. 183 13 40 2,458 Mar. 
Apr. 35 9 19 1,160 Apr. 
May 94 18 19 1,188 May 
June 104 13 30 1,786 June 
July 80 31 44 2,744 July 
Aug. 526 31 104 6,454 Aug. 
Sept. 145 3 49 2,968 Sept. 
Oct. 16 5 10 646 Oct. 
Nov. 31 5 8 458 Nov, 
Dec. 39 0 5 324 Dec. 
Total • • .• • . 262.060 

_ 
Total 

21 134 
13 20 
13 13 
11 12 
13 14 
13 39 
26 35 
39 65 

8 335 

• 37 
14 

44 
±1._ 

Y e a r  1956 

7,500 
1,254 

780 
736 
8301 

2,404 
2,194 
3,872 

20,768 
142t86 

59 3 5 2  i 

1 8 0  6 47  ' 2,912 
15180 

1400 
256 

3000 
2520 
2240 
2820 

256 
1650 

415 
63 

51 1558 
104 334 

48 117 
80 602 

190 749 
190 665 
104 4 3 2  1 

58 113 
58 3 0 0  1 
13 106 1 
131 32:1_ 

L 

Y e a r  1958 

90,368 
20,696 

7,000 
37,334 
44,950 
41,210 
26,790 

6,776 
18,588 

6,376 
11988 

304,988i 

18 
103 
133 

12 
80 
26 

164 
1100 

880 
3590 

129 
468 

.. 

0 . 8  4 
9 29 
2 35 

0,8 5 
7 19 
7 14 

18 46 
18 130 
47 180 
70 365 

0.5 42 
2 75 

233 
1,623 
2,167 

297 
1,63 

841 
2,836 
8,040 

10,786 
22,636 

2,549 
4 680 

57,851 



89. A p p e n d i x  12 
S h e e t  6 

MACDONALD RIVER AT WOOLBROOK 

Y e a r  1959 Y e a r  1960 
D i s c h a r g e  D i s c h a r g e  I D i s c h a r g e  Discharge 

M o n t h  

[ 

i n  c u s e c s  _ J  f o r  M o n t h  M o n t h  an c u s e c s  f o r  Month. 
. _ ,  --Iv M a x . j  M i n . J . M e a n  A c r e  Feet:  

4...... Max. M i n .  I Mean A c r e  Feet 
J a n .  I 8 7 0 1  6 4  160 9 . 9 4 0  

. 
J a n .  , 6 0 0  17 67 4,140. 

F e b .  4 9 7  59 140 7 , 8 4 4  F e b .  4 6 8  17 51 2,940, 
M a r .  1 4 0 0 i  9 3  189 1 1 , 7 1 2  M a r .  123 17 4 6  2,8621 
A p r .  142 81 107 6 , 4 4 6  A p r .  247  21 43  2,590! 
May 135  36 6 8  4 , 1 9 4  May 111 39 58 1,5721 

J u n e  55 21 26  1 , 5 4 8  J u n e  72 4 4  49 2,9681 
j u l y  1 0 5 0  49  2 1 0  1 3 , 0 3 6  J u l y  1 1 0 0  49  3 0 8  19.096 
Aug,  2 6 5  49  9 5  5 , 9 1 6  Aug .  1 9 4 0  72 357 22,1401 

S e p t .  1 0 5 0  54 154 9 , 2 2 8  S e p t .  7 2 0  54 162 11,750. 
O c t .  6 0 0  43  2 0 1  1 2 , 4 4 2  O c t .  247  6 0  101 6,234 
Nov .  3 5 2 0  4 8  4 4 3  2 6 , 5 9 6  Nov.  1 0 5 0  49  1 3 4  8,0521 

j 4 6 8  3 0  1 5 1 1  9,380 
T o t a l "  . . 1  

. .  118,282 
D e c .  2 6 4 0  5 0 1  3 1 5  19,520: 
T c t a l  - 7 7 ]  T .  - --1-6-378-6741 

Y e a r  1961  Y e a r  1962  
. -, - r J a n .  --1- 3 2 5 ]  3 4 1  63  3 , 9 3 2  J a n .  5 6 0 0 0  59 1 4 1 0  ' 87,448 

F e b .  174  91 49 2 , 7 5 4  F e b .  1110 8 2  261  14,642 
M a r .  41  91 2 4  1 , 4 8 4  113 59 83  5,136 
A p r .  41 14 21 1 , 2 8 0  

Mar. 
A p r .  4 5 3 0  35 369 22,166 

May 21 14 14 8 8 2  May 1060  62 209  12,934, 
J u n e  2 1 0  14 43  2 , 6 0 4  J u n e  2 4 8  6 2  124  7,434 

4 6 0 0  35 347 J u l y  2 2 8  33 59 .217: 
Aug .  1 1 5 0  4 2  183 

3,644 
1 0 , 3 2 8  

-1Atty. 
1650  82  4 1 5  -25,736 

S e p t .  155  49  9 6  5 , 7 8 8  S e p t .  2 0 0  92  117 
O c t .  8 4 0  39 157 9 , 7 4 6  O c t .  4 1 1 0  35 4 6 2  28,656 
N o v .  2 8 8 0  3 0  4 0 6  2 4 , 3 6 0  Nov.  5 6 0  43  117 7,048i 

! D e c .  3 4 7  59 1 5 7 +  Dec 161 2 0 , _  62_,_ 3,862' 
L I o t a l  . •  

7 : : 5 5 0  
1 T o t a l  l -  

_ . .  j....243,598 

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

1'otal 

. 
Y e a r  1963  

_ . 
Y e a r  Y 1 9 6 4 _ _ _ _ _ _ _ _ _  

_ 

2, 440 
' 27,300, 

9 2 1  13 41 2 , 2 7 2  F e b .  59 17 37 1,840! 
9 2  2 0  39 2 , 4 3 0  M a r .  282  2 4  42 2,620 

3 7 6  2 0  53 3 , 1 5 0  . A p r .  71 7 23 1,360. 
4 8 4 0  124 9 3 9  5 8 , 2 2 2  May 4 8  2 4  34  2,100• 
3 0 0 0  168 4 7 0  2 8 , 2 1 0  J u n e  147 17 73 4 , 3 8 0  

. 1 1 0 0  1 5 5  316  1 9 , 6 2 2  J u l y  4 3 2 0  39 594 36,800 
1 7 6 0  129 4 7 5  2 9 , 4 4 2  Aug.  3 0 0 0  47 307 19,050 
1 6 0 0  1 0 5  359 2 1 , 5 2 2  S e p t .  4 6 0  4 8  9 3  5,590 

7 2 0  4 3  212  1 3 , 1 6 6  O c t .  3 1 2 0  6 8  377 23,400 
3 6 9  3 0  88  5 , 2 7 0  Nov.  1540  33 9 2  5,530 
3 0 4  21 91 5 , 6 6 0  i D e c .  143 t i L  3 t  1,930 

-!..- 
Sctal . •  . •  

1 13T,900i 

Y e a r  1.965 
J a n .  26  0.4 
F e b .  14 
M a r .  1 0.4 
A p r .  9 0.4 
May 4 4 
J u n e  4 4 
J u l y  3 0 6  4 
Aug .  29 12 
S e p t .  29 12 
O c t .  12 5 
Nov .  5 0.5 

185  0.5 

LTotal r 

64 1 3 6 8  1 
2 5 4  1 

Jan. 
Feb. 

0 . 7  4 4  Mar. 
5 3 0 4  Apr. 
4 2 4 8  May 
4 2 4 0  June 

51 3 , 1 7 0  July 
18 1 . 1 3 0  Aug. 
2 4  1 , 4 4 0  Sept. 

3 
6146 

Nov. 
10 Oct. 

4 2  
. 

2 , 5 9 0  .41_ Dec. 
1 0 , 6 0 0  I L  Total 

Y e a r  1966 
0 . 5  0 1  0 . 2  14' 
0 . 5  0 0 . 1  

. 5 
18 0 2 146 

2 0 0 . 2  10 
11 2 7 416 
3 5  2 14 '818 
18 4 9 534 
9 3  4 22 1,370 
79 17 32 1,920 

2 0 0  2 0  58 3,620 
3 9 2 0  2 0  3 3 3  20,000 

122 3 35 Z1170 
• • 

.. 1 31,023 



90. 

MACDONALD RIVER AT WOOLBROOK 

Y e a r  1967 Y e a r  1968 

A p p e n d i x  12 
S h e e t  7 

— 

Month 
Discharge 
in 

Max. 
cusecs 
M i n .  Mean 

Discharge 
t o r  Month 
A c r e  F e e t  

Month 
Discharge 
i n  cusecs 

Discharge 
f o r  M o n t h  

. 
A c r e  Feet Max. Min. Mean 

Jan. 207 2 57 3,510 Jan. 359ö1 4 369 22,800 
Feb. 30 0 9 515 Feb, 266 14 47 2,710 
Mar. 1600 14 168 10,400 Mar. 48 14 22 . 1,340 
Apr. 144 21 62 3,710 Apr. 14 1 7.1 426 
May 56 12 36 2,240 May 266 1 48 3,000 
June 1380 25 222 13,300 June 103 9 32 1,940 
July 430 55 116 7,190 july 680 20 98 ,6,100 
Aug. 520 55 147 9;090 Aug. 4390 33 895 55,500 
Sept. 1760 50 185 11,100 Sept. 2820 58 358 21,500 
Oct. 3730 41 254 15,800 Oct. 1600 23. 126 7,830 
Nov 117 4 38 2,280 Nov. 460 4 62 3,730 
Dec. 39 1 15 906 Dec, 4 0  1 18.5 i150 
Total ... .. .. '80,041 Total .. . • • . 128,026 



91. 
A p p e n d i x  13 1 
S h e e t  1 1 

LOCATION: 

MANILLA RIVER AT BRABRI 

L a t i t u d e  3 0 0 4 2  L o n g i t u d e  15004 

PERIOD OF ESTABLISHMENT S e p t e m b e r  1 9 4 8  t o  date 

COMPLETE YEARS OF COMPUTED 
RECORDS 

ZERO OF GAUGE 

years 

R . L . 7 4 . 0 2  A s s u m e d  Datum 
( A p p r o x i m a t e l y  1 , 1 5 0  f e e t  a b o v e  m e a n  sea 
level) 

CATCHMENT AREA: 7 8 0  s q u a r e  miles 

CONTROL: Rock 

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  O c t o b e r  1952. 

CURRENT METER OBSERVATIONS: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
2 0  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
2.<1 YEARS: 

S t a f f  g a u g e ,  r a n g e  0 - 2 5  feet 

( a )  Number  obtained 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

1 6 0 , 0 0 0  cusecs 

2 3 2  cusecs 

1 7 0 , 0 0 0  a c r e  feet. 

175 

7,200 

0.1 



92. 

MANILLA RIVER AT BRABRI 

A p p e n d i x  13 
S h e e t  2 

Y e a r  1948 Y e a r  1949 
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. .. .. .. .. Jan. 5780 0 168 10,434 
Feb. .. .. .. .. Feb. 2340 0.7 186 10,444 
Mar. .. .. .. . .. Mar. 82 4 21 1,283 
Apr. .. .. .. • .. Apr. 54 0 9 525 
May • • • • .. May 149 2 13 ' 829 
June • • .. .. .. June 54 4 19 1,160 
July .. .. • • • • July 211 7 29 1,806 
Aug. • • .. .. .. Aug. 9060 7 359 220,286 
Sept. 82 13 26 1,570 Sept. 18000 126 1376 82,544 
Oct. 28 3 11 688 Oct. No Records 68,836 
N o v .  , 

1590 2 48 2 , 8 9 0  ' Nov. 9060 62 408 24,460 
Dec. 54 0 8 4 8 9  Dec. 350 48 125 7 768 
Total .. • • • • .. Total 2 3 2  375 

Y e a r  1950 Y e a r  1951 
Jan. 843 25 127 7,896 Jan. 424 139 237 14,724. 
Feb. 3500 21 274 15,330 Feb. 661 74 197 11,026 
Mar. 126 13 53 3,314 Mar. 350 74 114 7,038 
Apr. 843 25 111 6,660 Apr. 60 40 51 3,058 
May 126 25 56 3,468 May 60 49 55 3,390 
June 4500 48 925 55,498 June 424 49 141 8,446 
July No Records 183,396* July 207 40 68 4,192 
Aug. No Records 55,294* Aug. 661 40 108 6,716 
Sept. No Records 37,000* Sept. 91 49 67 4,002 
Oct. 7800 169 1963 121,688 Oct. '49 11 24 1,496 
Nov. 36000 257 3532 211,934 Nov. 11 7 9 528 
Dec. 1590 60 469 292_104 Dec. 7 5 6342 
Total • • .. 7 3 0  5 8 2 *  Total .. 64,958 

Y e a r  1952 Y e a r  1953 
Jan. 11 4 6 357 Jan.r No Records 2,8041 
Feb. 843 4 83 '4,814 Feb. 941 5 127 7,086 
Mar. 502 113 241 14,962 Mar. 139 11 39 2,394 
Apr. 250 9 72 4,332 Apr. 11 11 11 660 
May 941 6 786 4,875 May 250 19 42 2,616 
June 2500 60 365 21,892 June 19 16 18 1,098 
July 843 60 166 10,296 July I 19 18 19 1,158 
Aug. 11300 74 1622 100,592 Aug. 843 18 66 4,061 
Sept. No Records 13,090* Sept. 171 19 36 2,146 
Oct. No Records 68,906* Oct. 33 8 14 874 
Nov. No Records 4,444* Nov. 33 4 9 533 
Dec. No Records 2 844* Dec. 8 1 3 169 
Total . 7 - I  

.. 251,404* T o t a l  .. • • 5 599' 

Y e a r  1954 Y e a r  1955 
Jan. 207 1 11 664 Jan. No Records 1,764/ 
Feb. 3660 0.8 109 6,106 Feb. 9 3 5 0 0  I No Records 184,%06/ 

Mar. 113 1 8 523 Mar. No Records 18,5001 
Apr. 33 2 4 220 Apr. No Records -7,1681 
May 8 1 4 225 May No Records 9;466/ 
June 23 3 8 492 June 502 49 -74 4,422 
July 6 5 5 299 July 747 71 133 8,224 
Aug. 6 3 4 265 Aug. 126 82 108 6,712 
Sept. 49 2 6 363 Sept. 600 42 107 6,402 
Oct. 4160 2 215 13,318 Oct. 22700 No Records 142,544* 
Nov. 11000 19 607' 36,434 Nov. No Records 21,920* 
Dec. No Records 3,188* Dec.J No Records 6 848* 
Total • _L-. 62 097* T o t a l  • •  

J. 418,776 

* Estimated 



93. 
A p p e n d i x  13  . 
S h e e t  3 

MANILLA RIVER AT BRABRI 

Y e a r  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. - M i n .  Mean Max. Min. Mean 

Jan. No Records 5,800* Jan. 75 11 25 1,548; 
Feb. 
Mar. 

No Records 
No Records 

182,000* 
106,000* 

Feb. 
Mar. 

60 
211 

25 
29 

39 
3 8  

, 

2,2101 
1 2,3461 

Apr. No Records 44,000* Apr. 48 21 29 
. 

1,738 
May No Records 173,000* May 29 23 25 f,542 
June No Records 76,000* June 34 21 25 1,516 
July No Records 56,000* July 45 25 28 1,760 
Aug. 541 185 250 15,484 Aug. 60 18 27 1,690 
Sept. 185 149 166 9,968 Sept. 52 11 18 1,072 
Oct. 2040 137 192 11,918 Oct. 81 5 10 653 
Nov. 387 58 137 8,204 Nov. 45 4 11 651 
Dec. 58 18 40 2,500 Dec. 149 4 14 846 
Total .. • • .. 690,874* Total .. ..;'. 00 17,572 

Y e a r  1958 Y e a r  1959 
Jan. 3830 2 95 5,905 Jan. 177 5 36 2,253 
Feb. 84 7 23 1,316 Feb. 5410 4 260 14,571 
Mar. 8 3 6 371 Mar. 1300 15 82 5,084 
Apr. 4 2 3 178 Apr. 250 18 52 3,148 
May 23 2 8 506 May 20 13 16 988 
June 21 5 7 399 June 15 12 13 784 
July 94 7 16 1,020 July 843 12 43 2,658 
Aug. 19 7 12 728 Aug. 40 7 16 1,002 
Sept. 941 9 78 4,680 Sept. 23 7 13 765 
Oct. 8620 29 302 18,720 Oct. 40 4 14 895 
Nov. 24 4 15 898 Nov. 70 6 28 1,680 
Dec. 5600 4 78 4,892 Dec. 1740 3 120 7,452 
Total .. .. .. 39,613 Total •• • • • • 41,280 

Y e a r  1960 Y e a r  1961 
Jan. 149 5 16 1,010 Jan. 5 0.6 2 102 
Feb. 24 1 6 317 Feb. 112 0 9 502 
Mar. 4 0.4 3 170 Mar. 34 0.2 5 332 
Apr. 2 2 2 130 Apr. 17 0.4 4 258 
May 34 2 7 453 May 7 1 3 174 
June 10 2 4 239 June ,1 1 • 1 66 
July 296 5 76 4,700 July 22 0.6 4 250 
Aug. 2830 20 170 10,566 Aug. 48 4 16 996 
Sept. 46 12 17 1,038 Sept. 12 1 5 280 
Oct. 24 5 10 610 Oct. 0.8 0.3 0.6 40 
Nov. 1890 0.4 64 3,852 Nov. 7800 0.3 622 37,300 
Dec. 126 3 13 800 Dec. 502 29 97 6,050 
Total • • •• • • 23,885 Total 00 00 00 4 6 , 3 5 0  

Y e a r  1962 Y e a r  1963 
Jan. 17200 9 1392 86,300 Jan. 4500 7 146 9,100 
Feb. 211 24 90 5,040 Feb. 80 2 17 961 
Mar. 46 10 19 1,190 Mar 8000 0.2 152 9,400 
Apr. 149 10 30 1,820 Apr. 177 12 48 2,900 
May 14 7 9 566 May 7430 20 820 50900 
June 14 7 10 603 June 5410 100 399 23,950 
July 17 3 9 525 July 112 70 89 5,500 
Aug. 1440 6 106 6,590 Aug. 1590 62 170 10,500 
Sept. 24 14 20 1,220 Sept. 502 70 143 8,560 
Oct. 4160 4 90 5,590 Oct. 661 62 92 5,720 
Nov 46 8 20 1,210 Nov. 296 46 87 5,220 
Dec. 126 3 19 1,150 Dec. 2340 54 246 15,200 
Total .. .. .. 111,804 Total 00 00 00 147,911 

* Estimated 



94. 
A p p e n d i x  13 
S h e e t  4 

MANILLA RIVER AT BRABRI 

Y e a r  1964 Y e a r  1965 

Month 
Discharge 
in cusecs 

I M i n .  [Mean 

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. 1 6 0 0 0 0  No Records 195,000* Jan. 66 18 27 1,700 
Feb. No Records 12,000* Feb. 66 11 17 952 
Mar. 265 66 113 7,040 Mar. 66 6 12 734 
Apr. 2560 53 187 11,300 Apr. 27 6 14 822 
May 135 53 99 6,150 May 18. 14 14 80.92 
June 310 82 109 6,560 June 

. 
14 9 12 734 

July 5780 '98 475 29,500 July 11 10 11 658 
Aug. 200 82 117 7,230 Aug. 11 9 10 639 
Sept. 15300 53 338 20,300 Sept. 10 5 7 440 
Oct. 2560 53 221 13,700 Oct. 4 2 4 225 
Nov. 480 66 112 6,710 Nov. 3 0.2 1 60 
Dec. 66 27 39 2,400 Dec. 5230 0.2 162 10  000 
Total . .. 3 1 7  890* __•2___ Total .. 17 856 

Y e a r  1966 Y e a r  1967 
Jan. 2 0.3 1 59 Jan. 23 0.5 5 312 
Feb. 2 0.1 0.6 34 Feb. I 0.7 0.3 0,4 23 
Mar. 8 0 0.9 55 Mar. 5780 0.3 80 4,960 
Apr. 2 0.1 0.5 31 Apr. 2 0 0.4 26 
May 0.5 0.1 0.3 17 May 0.5 0 0,2 13 
June 6 0.2 5 304 June 90 0.7 18 1,090 
July 6 3 4 272 July 32 5 12 760 
Aug. No Records 1,500* Aug. 13 5 10 626 
Sept. No Records 5,000* Sept. 8.5 1 4 240 
Oct. 310 8 38 2,330 Oct. 620 0.2 47 2,890 
Nov. 10200 I 13 284 17,100 Nov. 8.5 0.1 1.7 100 
Dec. 420 4 21 1 320 Dec- 0.3 0.1 7 
Total .. .. .. 28  022* Total 11,047 

s : e o r  1968 
Jan. 40000 7 1170 72,600 
Feb. 83 12 19.8 1,150 
Mar. 25 12 18-9 1,170 
Apr. 12.5 4.3 7.4 446. 
May 1280 4.3 43 2,650 
June 15.5 6.5 12 720 
July 2200 6.5 77 4,760 
Aug. 5960 8.5 240 14,900 
Sept. 1160 4i 221. 13,200 
Oct. 200 15.5 34 2,130 
Nov. 41 2,5 14.5 . 868 
Dec. 24 2.0 9.0 560 
Total .• .. .. A15,154 

* Estimated 



95. A p p e n d i x  14 
S h e e t  1 

NAMOI RIVER AT MANILLA RAILWAY BRIDGE 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS. 

ZERO OF GAUGE 

CATCHMENT AREA: 

CONTROL: 

EQUIPMENT: 

L a t i t u d e  3 0 0 4 5 '  L o n g i t u d e  150°43' 

N o v e m b e r  1952  t o  date 

16years 

R . L . 1 1 0 9 . 4 4  N o r t h  W e s t  W a t e r  Conservation`4 

Datum 

2 , 0 0 0  s q u a r e  miles 

Gravel 

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  N o v e m b e r . 1 9 5 2 - R e m o v e d  F e b r u a r y  1955 

A u t o m a t i c  R e c o r d e r  ( F l o a t  Type) 
i n s t a l l e d  F e b r u a r y  1 9 5 5  'f;'1 

R e m o t e  I n d i c a t o r  i n s t a l l e d  A p r i l  1964 

T e l e m e t e r i n g  d e v i c e  i n s t a l l e d  A p r i l  1956 

A u t o m a t i c  R e c o r d e r  ( M a n o m e t e r  Servo) 
i n s t a l l e d  J u n e  1966 

S t a f f  g a u g e ,  r a n g e  0 - 4 2 . 5  feet 

CURRENT METER OBSERVATIONS: ( a )  Number  obtained 235 

( b )  Maximum o b s e r v a t i o n  : 74,400 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

MAXIMUM ESTIMATED DISCHARGE • • 
DURING PERIOD OF RECORDS: 2 0 5 , 0 0 0  cusecs 

MEAN DAILY DISCHARGE FOR 
l b  YEARS: 

MEAN ANNUAL DISCHARGE FOR 

5;17 cusecs 

l b  YEARS: 3 7 9 , 0 0 0  a c r e  feet 

0.6 



96. A p p e n d i x  14 
\ S h e e t  2 

NAMOI RIVER AT MANILLA RAILWAY .BRIDGE 

Y e a r  1952 Y e a r  1953 
Discharge 

M o n t h  
[ 

in 
Max .  

Cusecs 
Min. Mean 

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 

Jan. .. .. .. • • Jan. 292 51 97 5,998 
Feb. .. .. .. Feb. 3030 25 361 20,240 
Mar. .. .. .. .. Mar. 525 60 156 9,660 
Apr. .. .. .. .. Apr. 136 43 60 3,628 
May .. .. .. . .  't- May 770 43 265 16,458 
June .. .. .. 6.. June 123 79 98 5,898 
July .. .. .. .. July 1010 79 178 11,050 
Aug. • • •• .. Aug.- 2480 79 656 40,662 
Sept. .. .. .. •• Sept. 1660, 147 388 23,.282 
Oct •• .. •• .. Oct. 326 100 159 9,886 
Nov. 654 123 .240 14,418 Nov. 147 43 103 6,204 
Dec. 830 20 87 5,422 D e c .  43 8 18 1 106 
Total • • •• •• •• Total 154,072 

Y e a r  1954 Y e a r  1955 
Jan. 100 8 15 912 Jan. 405 25 121 7,496 
Feb. 1380 6 117 6,558 Feb. 119000 25 6530 366,000 
Mar. 200 16 61 3,794 Mar. 8500 280 1080 67,100 
Apr. 20 10 12 716 Apr. 275 225 262 15,700 
May 20 10 16 1,022 May 365 200 270 16,740 
June 60 20 43 2,558 June 3930 305 736 44,150 
July 123 25 53 3,266 July 2010 173 669 41,466 
Aug. 123 32 57 3,524 Aug. 2750 515 1047 64,910 
Sept. 405 25 88 5,280 Sept. 2010 335 666 39,960 
Oct. 8300 60 777 48,196 Oct. 82200 275 5112 316,930 
Nov. 22300 229 1864 111,860 Nov. 2570 365 924 55,420 

Dec. 1010 60 171 10,618 Dec. 1075 250 453 8 110 ' 2 1 . _  
Total • • .. 

.• 1 9 8  304 Total. .. .. .. 
_. 1 , 0 6 3 , 9 8 2  I 

Y e a r  1956 Y e a r  1957 
Jan. 800 147 279 17,300 Jan. 380 40 118 _ 7,286 
Feb. 100700 305 7450 432,110 Feb. 496 40 126 7,050 
Mar. 30800 600 2742 169,994 Mar. 496 71 139 8,590 
Apr. 6740 400 1121 67,242 Apr. 104 50 74 4,418 
May 64400 1490 5022 311,372 May 104 43 64 3,962 
June 29500 1150 3111 186,656 June 140 43 69 4,118 
July 7350 1160 2692 166,880 July 166 83 114 7,066 
Aug. 2860 562 1058 65,626 Aug, 545 83 139 8,608 
Sept. 630 326 466 27,932 Sept. 243 43 104 6,256 
Oct. 4250 275 775 48,066 Oct. 43 26 31 1,930 
N o v .  • 1390 166 463 27,770 Nov. 74 6 21 1,276 
Dec. 326 108 202 1 2 , 5 2 2  ' Dec. 210 5 24 1 482 
Total 

.. .. .. 4;533,470 Total •• 6 2  042 

Y e a r  1958 Y e a r  1959 
- Jan. 3130 8 52 3,252 Jan. 1550 35 321 19,912 

Feb. 174 18 46 2,582 Feb. 8300 58 644 36,084 

Mar. 294 28 46 2,830 Mar. 4790 177 493 30,590 
Apr. 22 13 15 918 Apr. 690 100 228 13,656 
May 126 13 39 2,440 May 145 45 87 5,390 
June 96 26 52 3,148 June 84 60 64 3,816 
July 174 68 101 6,286 July 1550 50 288 17,882 
Aug. 1100 60 168 10,404 Aug. 300 84 155 9,602 
Sept. 1380 148 360 21,576 Sept. 610 50 138 8,262 
Oct. 7510 126 759 47,030 Oct. 610 106 247 15,344 
Nov. 209 35 103 6,166 Nov. 6000 148 585 35,110 
D e c .  4450 22 355 2 1 , 9 6 4  Dec. 1550 106 328 20,318 
T o t a l  . .  .. .. 128,596 Total .. .. 215,966 



97. A p p e n d i x  14 
S h e e t  3 

NAMOI RIVER AT MANILLA RAILWAY BRIDGE 

Y e a r  1960 Y e a r  1961 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 236 32 94 5,860 Jan. 254 32 87 5,402 
Feb. 391 32 84 4,876 Feb. 219 22 74 4,168 
Mar. 143 32 65 4,058 Mar. 150 22 67 4,134 
Apr. 186 32 54 3,228 Apr. 76 18 33 1,980 
May 130 67 96 5,952 May 64 28 36 2,4228 
June 143 79 98 5,868 June 167 28 56 3,360 
July 1450 104 546 33,870 July 219 34 62 3,840 
Aug. 4720 202 793 49,164 Aug. 1450 76 293 18 150 .., 
Sept. 1500 130 283 17,006 Sept. 330 88 179 10,758 
Oct. 370 79 169 10,486 Oct. 915 40 148 9,192 
Nov. 2500 38 282 16,924 Nov. 14600 38 1494 89,658 
Dec. 3510 117 395 2,460 Dec. 2730 143 587 36,396 
Total 181  752 Total • • • • • • 189,266 

Y e a r  1962 Y e a r  1963 
Jan. 
Feb. 

73800 
1200 

157 
2101 

3549 
538 

220,066 
30,138 

Jan. 
Feb. 

7040 
220 

136 
47 

650 
106 

40,306' 
5,944 

Mar. 290 117 I 183 11,338 Mar. 11700 .. 30 266 16,470 
Apr. 4060 117 I 426 25,576 •Apr. 800 93 233 13,998 
May 900 105 207 12,832 May 25000 203 3038 188,340 
June 465 100 193 11,578 June 14800 620 2030 121,784 
July 1820 100 I 304 18,846 July 1470 4.10 672 41,680 
Aug. 2085 130 I 531 32,894 Aug. 6590 300 1057 65,550 
Sept. 365 147 I 200 12,010 Sept. 4600 300 882 52,940 
Oct. 7040 76 I 764 47,348 Oct. 2560 242 502 31,112 
Nov. 1100 77 I 239 14,360 Nov. 1200 179 337 20,240 
Dec. 525 66J._5 8,970 Dec. 2660 171 551 34,182 
Total 00 0 0  

J .  

00 445,956 Total .• •• •• 632,546 

Y e a r  1964 Y e a r  1965 
Jan. 205000 87 4794 297,228 Jan. 120 32 62 3,860 
Feb. 490 152 304 17,616 Feb. 

. 
82 25 38 2,150 

Mar. 1495 118 379 23,512 Mar. 107 14 26 1,610 
Apr. 3520 102 341 20,438 Apr. 41 14 24 1,460 
May 670 152 230 14,120 May 28 18 23 1,400 
June 615 192 308 18,490 June 41 28 32 1,940 
July 7820 245 1531 94,918 July 247 34 59 3,670 
Aug. 3520 242 514 31,864 Aug. 80 39 51 3,160 
Sept. 12400 242 599 35,938 Sept. 94 24 51 3,060 
Oct. 4860 445 1361 84,358 Oct. 29 11 16 1,020 
Nov. 1560 205 421 25,262 Nov. 41 1 10 590 
D e c .  600 71 151 9,356 Dec. 3760 2 278 17,200 
Total •• •• • • 6 7 3  100 Total 00 00 00 41,120 

Y e a r  1966 Y e a r  1967 
Jan 
Feb. 
Mar. 
Apr. 

18 
3 

18 
2 

r- iT 

1 
0.8 
0.8 

7 
2 
3 

j 0.9 

424 
96 

165 
.57 

Jan 
Feb. 
Mar 
Apr. 

603 
57 

3970 
132 

57 
8 
8 

28 

177 
21 

226 
61 

11,000 
1,480 

14,000 
3,670 

May 3 1 2 134 May 132 28 48 2,950 
June 32 12 I 23 1,354 June 1040 40 185 11,100 
July 32 12 I 22 1,339 July 920 57 201 12,500 
Aug. 2260 12 58 3,570 Aug. 465 57 171 10,600 
Sept. 2260 53 I 143 8,610 Sept. 960 •72 171 10,300 
Oct. 570 53 190 11,800 Oct. 2880 40 474 29,400 
Nov. 13500 155 1160 69,600 Nov. 300 27 100 5,990 
Dec. 6 3 0  24 133 8,230 Dec. 35 13 21 1,330 
Total .. .. .. 1a379 _.2.Total/ .. .. .. 114,020 

1•••=00, 



98. 

NAMOI RIVER AT MANILLA RAILWAY BRIDGE. 

Y e a r  1968 

Month 
Discharge 
i n  cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean 

Jan. 61600 8 1792 111,000 
Feb. 258 43 106 6,170 
Mar. 87 20 52 3,210 
Apr. 20 2 9 552 
May 900 9 93 5,790 
June 222 75 114 6,830 
July 1410 75 231 14,300 
Aug. 6200 -1118 .1360 84,600 
Sept. 3820 262 895 53,700 
Oct. 1020 96 229 14,200 
Nov. 550 36 139 8,370 
Dec. 131 28 43 2,640 
Total .- -. .. 311,362 

A p p e n d i x  14. 
S h e e t  4 



99. A p p e n d i x  15 
S h e e t  1 

NAMOI RIVER AT KEEPIT 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

L a t i t u d e  3 0 0 5 4 °  L o n g i t u d e  150029' 

D e c e m b e r  1923  t o  Date 

4 5  years 

R . L . 9 5 0 . 0 8  N o r t h  W e s t  W a t e r  Conservation 
Datum 

CATCHMENT AREA: 2 , 2 0 0  s q u a r e  m i l e s  
. 

CONTROL: Rock 

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  D e c e m b e r  1 9 3 6 .  R e m o v e d  D e c e m b e r  1956 

A u t o m a t i c  R e c o r d e r  ( F l o a t  Type) 
i n s t a l l e d  D e c e m b e r  1956 

S t a f f  g a u g e ,  r a n g e  0 - 4 0  feet 

CURRENT METER OBSERVATIONS: ( a )  Number  o b t a i n e d  324 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
4 5  YEARS 

MEAN ANNUAL DISCHARGE FOR 
4 5  YEARS: 

REMARKS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

1 9 4 , 0 0 0  cusecs 

4 5 7  cusecs 

3 3 4 , 0 0 0  a c r e  feet 

: 24,900 

0.2 

F r o m  1 0 t h  M a r c h  1 9 6 0  f l o w s  w e r e  d u e  to 
c o n t r o l l e d  r e l e a s e s  f r o m  K e e p i t  Dam. 



100. 

NAMOI RIVER AT KEEPIT 

A p p e n d i x  15 
S h e e t  2 

Y e a r  1923 Y e a r  1924 
(--- 

M o n t h  1 
D i s c h a r g e  1 

i n  C u s e c s  j 
-Discharge 

f o r  Month 
A c r e  Feet 1 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Mtn. Mean Max.  Min. Mean 

Jan. .. .. •• ••• Jan. 2290- 34 224 13,896 
Feb. .. .. .. .. Feb. 6400 90 937 54,372 
Mar. .. .. •• •• Mar. 226 44 127 7,640 
Apr. .. .. .. .. Apr. 246 44 93 5,782 
May .. •• .. • • May 148 • 62 105 :. 6,504 
June ... .. .. .. June 350 62 151 9,048 
July .. .. .. .. July 1460 123 494 30,626 
Aug. .. .. .. .. Aug. 6060 -161 424 26,302 
Sept. .. .. .. .. Sept. 1460 316 541 327440 
Oct. .. .. • • .. Oct. 1155 485 737 45,686 
Nov. •• .. • 4 Nov. 21610 355 2999 179,960 
Dec. 1215 0 106 5,934 Dec. 355 103 217 1.,442 
Total L_ .. •• • • Total .. .. .. 425,698 

Y e a r  1925 Y e a r  1926' 

Jan. 1760 74 194 11,998 Jan. 3200 36 414 25,648 
Feb. 300 83 119 6,668 Feb. 326 7 82 4,606 
Mar. 93 36 51 3,134 Mar. 255 1 23 1,424 
Apr. 36 18 26 1,596 Apr. 300 50 128 7,694 
May 166 18 80 '4,954 May 765 103 264 16,376 
June 217 43 73 4,410 June 1130 166 435 ' 26,084 
July 235 126 165 10,218 July 2270 166 527 32,684 
Aug. 300 74 140 8,680 Aug. 502 182 247 15,334 
Sept. 138 57 85 5,098 Sept. 255 182 191 11,490 
Oct. 57 36 40 2,470 Oct. 665 74 183 11,350 
Nov. 2100 36 277 16,622 Nov. 74 7 27 1,644 
Dec. 765 24 105 6j6 Dec. 1760 3 203 116 
Total .. .. .. 8 2 , 3 6 4  I L  Total .. 166,950 

Y e a r  1927 Y e a r  1928 
Jan. 4430 36 380 23,588 Jan. 255 126 159 9,872 
Feb. 198 24 106 .5,934 Feb. 14390 255 3209 186,112 
Mar. 542 10 62 3,816 Mar. 18510 126 1571 97,396 
Apr. 875 24 127 7,652 Apr. 11590 310 1178 70,700 
May 83 24 36 2,240 May 310 101 167 10,328 
June 43 24 29 1,766 June 12370 101 2539 152,336 
July 30 7 16 998 July 12920 548 3084 191,234 
Aug. 7 7 7 434 Aug. 2840 310 988 61,232 
Sept. 7 4 6 364 Sept. 344 138 253 15,202 
Oct. 83 5 18 1,110 Oct. 168 q5 116 7,174 
Nov. 2960 3 173 10,356 Nov. 224 63 90 5,412 
Dec. 7230 126 1017 63,050 Dec. 138 31 69 4,264 
Total • • .. .. 121  3 0 8  _,1 Total 

. .  ..., .. .. 8 1 1 , 2 6 2  

Y e a r  1929 Y e a r  1930 
Jan 138 31 55 3,400 Jan. 63 0 8 489 
Feb. 6400 18 1095 61,358 Feb. 63 0 13 349 
Mar. 224 63 112 6,968 Mar. 2060 1 164 10,139 
Apr. 2130 63 306 18,380 Apr. 178 31 65 3,902 
May 63 37 46 2,858 May 45 16 29 1,776 
June 63 37 44 2,656 June 11590 28 972 58,302 
July 101 45 63 3,810 July 3630 224 750 46,532 
Aug. 3630 53 526 32,610 Aug. 810 200 422 26,158 
Sept. 8700 119 703 42,170 Sept. 598 119 210 12,628 
Oct. 2060 75 303 18,768 Oct. 4750 87 725 44,976 
Nov. 200 49 81 4,834 Nov. 2760 75 258 15,492 
Dec. 63 5 18 1,106 Dec. 465 37 95 5,890 
Total . .  _,.... .. . .  198,918 Total .. .. .. 227,033 
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NAMOI RIVER AT KEEPIT 

A p p e n d i x  15 
S h e e t  3 

Y e a r  1931 Y e a r  1932 

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. 87 4 25 1,546 Jan. 200 17 72 4,494 
Feb. 588 0 36 1,988 Feb. 47 13 23 1,324 
Mar. 2520 0.5 347 21,512 Mar. 78 13 30 1,828 
Apr. 5410 87 546 32,762 Apr. 147 26 54 _3,262 
May 5980 119 1096 67,938 May 56 32 40 2,486 
June 21400 720 2764 16,584 June 66 39 44 
July 8960 720 2415 149,728 July 458 ,56 124 

.2,640 
7,702 

Aug. 950 310 598 37)098 Aug. 126 47 74 4,402 
Sept. 382 158 231 13,870 Sept. 3310 56 829 49,750 
Oct. 310 

, 
63 145 8,986 Oct. 3950 187 663 41,124 

Nov. 310 53 107 6,430 Nov. 870 78 239 14,342 
Dec. 13200 63 1414J 87,646 Dec. 330 54 102 6,350 
Total •• •• 

• • J , ,  446,088 Total .. 139,904 

Y e a r  1933 Y e a r  1934 
Jan. 7150 4 729 45,202 Jan. 1275 78 305 18,910 
Feb. 980 36 166 9,280 Feb. 8440 172 1480 82,868 
Mar. 36 2 15 958 Mar. 630 108 218 13,542' 
Apr. 71 4 23 1,388 Apr. 458 78 165 9,878 
May 49 8 23 1,414 May 100 78 86 5,302 
June 252 32 96 5,788 June 172 78 99 5,966 
July 1820 78 723 44,856 July 7490 92 456 28,264 
Aug. 2510 164 600 37,190 Aug. 2130 437 848 52,592 
Sept. 1610 187 463 27,786 Sept. 21610 375 2425 145,536 
Oct. 14020 231 2348 145,602 Oct. 8440 231 1259 78,044 
Nov. 4830 675 1771 106,280 Nov. 765 147 365 21,882 
Dec. 1860 247 679 42,,j,0 Dec. 1725 126 491 30,466 
Total • • • • 4 6 7 , 8 6 4  0 Iptal •• • •  ... •• 493,250 

Y e a r  1935 Y e a r  1936 
Jan. 15210 264 2212 137,162 Jan. 212 9 56 3,510 
Feb. 416 85 260 14,582 Feb. 740 21 116 6,708 
Mar. 100 56 75 4,666 Mar. 1850 92 317 19,686 
Apr 108 47 61 3,642 Apr. 357. 100 162 9,730 
May 72 47 59 3,658 May 107 49 71 4,392 
June 56 43 49 2,946 June 115 54 80 4,814 
July 186 78 93 5,782 July 1910 124 557 34,542 
Aug. 117 56 65 4,046 Aug. 6920 143 870 53,926 
Sept. 1427 56 178 10,674 Sept. 1740 107 404 24,218 
Oct. 1290 66 312 19,358 Oct. 133 32 76 4,708 
Nov. 153 29 64 3,840 Nov. 44 14 26 1,560 
Dec. 460 11 54 3,374 Dec. 980 14 90 5,596 
Total .. .. .. 213,730 Total •• •• 173,390 

Y e a r  1937 Y e a r  1938 
Jan. 184 17 88 5,432 Jan. 455 32 139 8,6_96 
Feb. 840 17 78 4,360 Feb. 2220 17 204 11,402 
Mar. 5620 23 311 19,284 Mar. 279 5 23 1,448 
Apr. 62 31 43 2,608 Apr. 253 1 46 2,762 
May 66 41 56 3,444 May 2100 24 171 10,84 
June 184 41 116 6,962 June 1190 32 146 ' 8,778 
July 710 66 167 10,348 July 204 32 54 3,368 
Aug. 1550 89 388 94,084 Aug. 7270 181 849 52,692 
Sept. 1390 116 299 17,916 Sept. 455 97 202 12,134 
Oct. 1140 -41 206 12,000 Oct. 1290 97 177 10,976 
Nov. 1190 65 300 17,994 Nov. 1880 97 311 18,654 
Dec 560 52 165 10 272 Dec. 306 7 69 4,258 
Total • • . 

1 134,704 Total .. .. .. 145,682 



102. 
A p p e n d i x  15 
S h e e t  4 

NAMOI RIVER AT KEEPIT 

Y e a r  1939 Y e a r  1940 

Month 
Discharge 
in 

Max. 

. 
Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

I 
1 Month 
1 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet M i n . 1  Mean Max. _Min. Mean 

Jan. 2050 5 1201 7,420 Jan. 540 5 32 2,002 
Feb. 97 2 34 1,919 Feb. 5390 4 230 13.058 
Mar. 7040 1 382 23,672 Mar. 80 1 20 1,250 
Apr. 1218 24 99 5,968 Apr. 525 7 59 3,564 
May 33 16 23 1,430 May 17 10 11 694 
June 38 16 23 1,390 June 508 9 20 1,172 
July 413 33 121 7,514 .Juty 10 7 9 584 
Aug. 1032 55 277 17,164 Aug. 253 6 16 1,,406 
Sept. 245 33 86 5,186 Sept. 84 3 12 744 
Oct. 245 24 78 4,832- Oct. 159 3 17 I 1,064 
Nov. 465 43 134 8,076 Nov. 4270 1 1341 8,022 
Dec. 2360 24 169 10,476 6030 . 33 429 26,724 
Total, .. .. .. 

__Dec. 
95,047 Total • • 0 • ' 6 0  184 

Y e a r  1941 Y e a r  1942 

Jan. 11750 147 1196 74,164 Jan. 69 0 6 394 
Feb. 24900 98 824 46,130 Feb. 1620 13 164 9,208 
Mar. 12600 73 1551 96,186 Mar. 1673 8 80 4,998 
Apr. 440 73 152 9,112 Apr. 194 10 .62 3,732 
May 74 53 63 3,910 May 43 10 ,! 14 844 
June 1930 73 768 46,080 June 33 16 '25 1,494 
July 400 149 256 15,900 July 18690 24 1648 102,182 
Aug. 299 77 129 8,008 Aug. 440 89 225 13,978 
Sept. 160 50 85 5,086 Sept. 159 80 97 5,806 
Oct. 970 50 145 9,008 Oct. 6930 52 944 58,526 
Nov. 1220 53 160 9,578 Nov. 2640 159 518 31,084 
Dec. 430 5 35 2,186 Dec. 2890 73 298 18,460 
Total .. • • • . 325,348 Ta.tal .. .. .. 250,706 

Y e a r  1943 Y e a r  1944 
Jan. 18850 219 2334 --,- 144,688 Jan. 3360 121 574 35,600 
Feb. 430 43 125 7,006 Feb. 850 59 197 11,434 
Mar. 43 20 27 1,702 Mar. 66 16 30 1,860 
Apr. 104 20 37 2,182 Apr. 26 16 19 1,140 
May 85 28 41 2,548 May 810. 16 126 7,822 
June 147 62 87 5,232 June 230 52 72 4,334 
July 114 62 78 4,822 July 1090 52 301 18,682 
Aug. 578 85 259 16,078 Aug. 7270' 100 1032 63,98p 
Sept. 3360 136 351 21,058 Sept. 850 159 303 18,156 
Oct. 2220 172 452 28,040 Oct. 159 40 85 5,26p 
Nov. 1190 100 318 19,054 Nov. 46 16 27 1,612 
Dec. 720 52 165 10,232 Dec. 32 7 12 770 
Total • • 262,642 Total •• ___-- • . 170,664 

Y e a r  1945 Y e a r  1946 
Jan. 3990 3 174 10,778 Jan. 6000 4 251 15,572 
Feb. 1470 16 244 13,682 

1 
Feb. 490 12 52 2,20 

Mar. 780 11 108 6,672 1 Mar. 22 7 11 674 
Apr. 91 7 14 858 1 Apr. 100 18 39 2,358 
May 91 11 29 1,784 ! May 78 18 39 2,442 
June 6340 32 514 30,816 1 June 27 12 17 1,046 
July 3490 122 542 33,578 1 July 89 18 39 2,426 
Aug. 810 198 342 21,174 1 Aug. 22 10 15 904 
Sept. 1820 198 401 24,032 Sept. 122 4 19 1,114 
Oct. 222 40 96 5,976 Oct. 78 5 20 1,234 
Nov. 198 18 47 2,810 Nov. 2340 4 79 4,796 
Dec. 222 9 37 2 302 Dec. 950 2 39 2 408 
Total f 0 0 • • 1 5 4  462 L__ Total .. .. 37,894 
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NAMOI RIVER AT KEEPIT 

Appendix  15 
S h e e t  5 

Yea r  1947 Y e a r  1948 

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 
Acre  Feet Max. Min. Mean Max. Min. Mean 

Jan. 18530 0 263 16,336. Jan. 7270 151 1190 73,800 
Feb. 6230 55 647 36,258 Feb. 4680 53 96 5,586 
Mar. 3240 33 381 23,616 Mar. 4.00 73 289 17,920 
Apr. 147 20 52 3,106 Apr. r73 53 61 0g76'54 
May 104 24 44 2,700 May 430 62 109 6,744 
June 137 24 53 3,184 June 2850 53 ',833, 49,984 
July 104 33 53 3,260 July 1032 239 519 32,188 
Aug. 617 38 112 6,922 Aug. 7620 129 524 . 32 504 c 
Sept. 2480 104 486 29,136 Sept. 2910 187 481 28,884 
Oct. 1465 85 392 24,292 Oct. 502 68 167 10,364 
Nov. 1516 125 262 15,712 Nov. 483 40 112 6,736 
Dec. 15710 364 2168 134,390 Dec. 122 32 60 3,718 
Total .. .. .. 298,912 Total .. SO 00 272,082 

Year  1949 Year  1950 
Jan. 2420 20 200 12,414 :Jan. 1020 97 191 11,840 
Feb. 1465 32 199 11,152 Feb. 3100 81 411 22,998 
Mar. 187 32 85 5,278 Mar. 209 47 

. 
82 5,090 

Apr. 332 32 86 5,182 Apr. 780 66 239 14,348 
May 228 53 86 5,308 May 267 97 121 7,506 
June 2360 78 454 27,236 June 15250 155 2800 167,998 
July 11650 122 634 39,300 July •85260 1170 6283 389,536 
Aug. 737200 151 19811 122,816 Aug. 3740 1080 1877 116,388 
Sept. 31200 1120 4052 243,098 Sept. 2130 610 923 55,406 
Oct. 21040 780 12796 173,330 Oct. 14800 688 3833 237,678 
Nov. 11210 255 1007 60,406 Nov. 45200 900 6071 364,308 
Dec. 1250 134 367 22,760 Dec. 2750 410 1037 64,300 
Total .. 00 0. 728,280 Total .. .. .. 1,457,396 

Year  1951 Year  1952 
Jan. 1290 294 471 29,218 Jan. 70 18 38 2,344 
Feb. 750 214 357 '2,014 Feb. 574 7 91' 5,290 
Mar. 337 156 220 13,640 Mar. 574 18 169 10,506 
Apr. 240 136 167 10,026 Apt. 202 44 87 5,242 
May 167 136 150 9,290 May 2750 44 354 21,920 
June 4850 136 710 42,612 June 11600 253 1909 114,510 
July 4100 424 843 52,282 July 1280 305 585 36,290 
Aug. 6950 453 1430 88,698 Aug. 36500 495 3975 246,440 
Sept. 770 226 389 23,330 Sept. 1180 395 708 42,508 
Oct. 322 70 146 9,082 Oct. 18050 337 2211 137,078 
Nov. 70 25 49 2,950 Nov. 1030 118 297 17,808 
Dec. 34 25 30 .41,1146 Dec. 730 40 115 7,110 
Total • • • • • • 284,988 Total 00 04 .0 647,046 

Year  1953 Year  1954 
Jan. 575 52 128 7,958 Jan. 66 0 10 617 
Feb. 2790 30 417 23,378 Feb. 2020 3 186 10,412 
Mar. 690 66 174 10,784 Mar. 279 30 86 5,326 
Apr. 138 98 105. 6,320 Apr. 40 21 34 2,050 
May 770 138 366 22,684 May 21 18 20 1,(224 
June 279 98 169 10,166 June .NW, No R e c o r d s  . - f., 2,558 
July 890 98 240 14,890 July No R e c o r d s  . ' 3,266 
Aug. 2430 138 666 41,308 Aug. . 

•'Nos Records .1 3,524 
Sept. 1960 201 489 ,29,328 Sept. .-. .'"No,Records 5,280 
Oct. 610 201 263 '16,292 Oct. 5300 671 967 59,970 
Nov. 251 40 139 8,338 Nov. 3750 287 92 55,568 
Dec. 40 5 18 1,126 Dec. 474 201 

.. 

.6 
293 

.. 

18,186 
167,981 Total •• • • • • 192,572 Total .. 

* Estimated 
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NAMOI RIVER AT KEEPIT 

A p p e n d i x  15 
S h e e t  6 

Y e a r  1955 Y e a r  1956 

Month 
D i s c h a r g e  Discharge 
i n  G u s e c s  _I f o r  Month 

Max.  ( M i n .  t Mean A c r e  Feet 

T 

, 
Month 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max.  rMin.l_Mean 

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

1080 
169000 

No' 
No 
No 
No 
Nc 

2000 
1210 

86000 
No 
No 

51 
14 

Recolds 
Records, 
Records 
Records 
Records 

1 4901 
3041 
248 

Records 
Records 

208 
7893 

972 
584 

4580 

12,904 
441,996 

70,000* 
15,700* 
16,740* 
44,150* 
41,466* 
60,274 
35.068 

283,946 
55,420* 
28,110* 

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

No 
130500 

30800 
6800 

65000 
26700 

7400 
2975 

653 
3480 
1450 
323 

Records 
1 3051 
( 7001 

546 
1570 
1360 
1160 
'641 
477 
364 
210 
137 

8031 
2799 
1108 
5164 
3191 
2703 
1064 

552 
800 
476 
216 

, 17,3001 
465,772 
173,548 

66,456 
-320,166 

191,486 
167,606 

6 5 J  940 
33,134 
49,586 
28,556: 
13;382 

Total . .  
1 ..-1--. ,105,774* Total .. • • 1 592,932 

Y e a r  1957 Y e a r  1958 
Jan. 313 84 152 9,414 Jan. 1020 3 60 3,734 
Feb. 306 84 142 7,950 Feb. 90 '28 48 2,706 
Mar. 266 105 132 8,208 Mar. 66 26 39 2,394 
Apr. 105 74 91 5,436 Apr. 26 12 18 1,056 
May 80 54 62 3,854 May 100 12 33 2,044 
June 160. 62 83 4,964 June 75 30 43 2,586 
July 200 90 125 7,732 July 182 57 98 6,088 
Aug. 740 80 164 10,186 Aug. 1510 50 182 11,280 
Sept. 440 80 165 9,914 Sept. 1510 147 385 23,072 
Oct. 80 28 53 3,296 Oct. 6570 220 822 50,958 
Nov. 80 5 99 1,710 Nov. 202 13 96 5,772 
Dec. 124 3 36 2 218 Dec. 2830 4 296 18,328 
Iota( .. .. .. 74,902 i_Total • • .• .. 130,018 

Y e a r  1959 Y e a r  1960' 
' J a n .  920 

F e b .  650 
M a r .  1440 
A p r .  590 
May 119 
J u n e  98 
J u l y  640 
A u g .  610 
S e p t .  365 
O c t .  560 
N o v .  580 
D e c .  550 

13r-- 

9 
185 

65 
30 
55 
65 

6 
2 
9 

140 
30 

2 4 8  : 15,346 
1 8 5  i 10,340 
5 3 9  33,438 
2 6 9  : 16,120 

58 3,608 
71 4,232 

3 9 3  24,368 
4 0 2  24,954 

5 4  3,212 
2 6 4  16,380 
4 4 5  26,670 

Z _ L  271.092 

- 
0 Jan. 
'l' Feb. 
1! Mar. 
11 Apr. 
f: May 

N June 
r July 

h Aug. 

h Sept. 
0 Oct. 
,1 Nov. 
ii Dec. 

550 
65 

154 
137 
116 

63 
260 
116 

35 
1480 

63 
920 

269 
6 
4 
7 

26 
14 

0.3 
5 
J-) 
3 
6 
3 

50 
99 

111 
75 
44 
12 

8 
8 

12 
13 
25 

16,668 
2,888 
6,108 
6,682 
4,622 
2,626 

745 
482 
510 
762 
792 

1 550 
T o t a l  . .  205,760 a _ T o t a l  

.. .. .. 44,435 

Y e a r  1961 Y e a r  1962 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

5 9 0  ! 

No 
No 

680 
670 

1020 
500 
600 
635 
670 
845 

1.680 

21 
Records 
Records 

3i 
131 

51 

2 
2 
2 
2 
2 
4‘ 
-1 

11- 

101 
77 
92 
10 
10 

6 
227 

21 
2 4 7  

668 
1,000* 
1,800* 
6,068 
4,790 
5,550 

602 
592 
331 

1,400 
1,250 

15,300 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
O c t .  , 
Nov. 

' Dec. 

35800 
950 
845 
810 
740 
775 
915 
880 
880 
950 

2085 
2330 

4 
66 
15 

2 
4 
5 
' 
5 
4 
8 

58 
5 

2525 
866 
742 
105 

96 
103 
187 
465 
507 
595 

1323 
789 

156,600 
48,500 
46,000 

6,300 
5,950 
6,180 

11,600 
28,800 
30,400 
36,900 
79,400 
4 8  900 

Total .. 3 9 , , 3 5 1 *  L Total .. .. 
• • 505  530 

* Estimated 



105. A p p e n d i x  15 
S h e e t  7 

NAMOI RIVER AT KEEPIT 

1 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Dischargc 
f o r  Montt 
A c r e  Feet Max, M t n .  r Mean Max. Min. Mean 

Jan. 775 4 125 7,770 Jan. 194000 11 4130 256,000 
Feb. 810 4 161 9,030 Feb. 920 58 767 44,500 
Mar, 845 5 174 10,800 Mar. 920 24 309 19,200 
Apr. 810 2 57 3,420 Apr. 1230 58 263 1500 
May 6440 2 1625 100,700 May 640 2 394 24,500 
June 10100 35 1860 112,000 June 885 2 278 16,700 
July 870 Li' 822 51,000 July 5460 4 1030 63,900 
Aug. 2930 10 839 52,000 Aug. 820 9 734 45500 
Sept. 3370 73 1038 62,300 Sept. 820 4 480 28,800 
Oct. 900 58 838 52,000 Oct. 1580 760 945 58,600 
Nov. 870 11 437 26,200 Nov. 850 175 822 49,300 
Dec. 840 11 508 31,500 Dec. 880 11 470 29,100 

Total .. .. .. 518,720 Total .. .. .. 651,900 

Y e a r  1965 Y e a r  1966 
an. 850 11 374 23,200 Jan. 950 99 746 46,300 

Feb. 820 8 346 19,400 Feb. 820 200 665 37,200 
Mar. 820 8 224 13,900 Mar. 760 53 334 20,700 
Apr. 171 90 119 7,130 Apr. 111 90 101 6,050 
May 80 63 71 4,370 May 90 54 72 4,490 
June 130 35 63 3,770 June 73 12 30 1,800 
July 640 20 76 4,690 July 27 10 18 1,140 
Aug. 640 35 137 8,480 Aug. 80 9 29 1,830 
Sept. 700 11 303 18,200 Sept. 54 2 16 960 
Oct. 700 15 499 30,900 Oct. 66 2 12 746 
Nov. 760 11 477 28,600 Nov. 305 3 61 3,640 
Dec. 880 8 261 16,200 Dec. 570 9 325 20,100 

Total O. 00 178,840 Total .• •• .. 144,956 

Y e a r  1967 Y e a r  1968 
Jan. 8 0 0  ' 2 517 32.100 Jan. 750 1 158 9,810 
Feb. 740 424 641 35,900 Feb. 1070 550 735 42,600 
Mar. 420 6 86 5,310 Mar. 610 9 173 10,700 
Apr. 148 43 58 3,510 Apr. 530 43 86 5,160 
May 122 32 65 4,020 May 305 2.5 36 2,260 
June 43 6 18 1,050 June 9 3 6.6 400 
July 18 1 5.6 346 July 25 5 6 370 
Aug. 305 4 40 2,490 Aug. 7.5 6 6.7 414 
Sept. 470 43 188 11,300 Sept. 7.5 6 6.5 387 
Oct. 520 9 212 13,200 Oct. 325 6 111 6,870 
Nov. 470 9 216 13,000 Nov. 480 7.5 194 11,700 
Dec. 700 54 393 24,400 Dec. 610 19 305 18,900 

..., 

Total .. .. .. 146,626 Total .. .. .. 109,571 



106. A p p e n d i x  16 
S h e e t  1 

MOOKI RIVER AT BREEZA 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

L a t i t u d e  3 0 0 1 6 '  L o n g i t u d e  150°27' 

S e p t e m b e r  1 9 5 7  t o  date 

11 years 

R . L . 7 5 . 0 3  A s s u m e d  Datum 
( A p p r o x i m a t e l y  9 3 0  f e e t  a b o v e  m e a n  sea 
level) 

CATCHMENT AREA: 1 , 4 0 0  s q u a r e  miles 

CONTROL: Gravel 

EQUIPMENT: S t a f f  g a u g e ,  r a n g e  0 - 2 5  feet. 

CURRENT METER OBSERVATION: ( a )  Number  obtained 

MAXIMUM ESTIMATED HISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
11 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
11 YEARS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

6 , 0 4 0  cusecs 

56  cusecs 

4 1 , 0 0 0  a c r e  feet. 

109 

: 5,500 

0.1 



107. 
A p p e n d i x  16 
S h e e t  2 

MOOKI RIVER AT BREEZA 

Y e a r  1957 Y e a r  1958 
, 

Month 
Discharge 
i n  cusecs 

Discharge 
f o r  Month 
A c r e  F e e t  

7-- 

Month 

4_ 

. Discharge 
i n  cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

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

.. 
• • 

.. 

.. 

.. 

.. 

.. 
23 

3 

_. 
2 

.. 
•• 

.. 

.. 

.. 

.. 

.. 

.. 
3 
2 
1 
1 

.. 
09 

.. 

.. 

.. 

.. 

.. 

.. 
8 
3 
2 

.. 

.* 

.. 

.. 

.. 

.. 

.. 

.. 
456 
172 

92 
89 

II Jan. 
i Feb. 

i Mar. 
1 Apr. 
I May 
1 
1 June 
I 
i July 
1 

Aug. 
1 Sept. 
i 1. Oct. 
I Nov. i 
1 Dec. 

48 
135 

2 
2 
8 
3 

41 
6 

1900 
4590 

18 
125 

.-1 

CV 

I n  

i n  

s.0 

,0 

C•1 

0,1 C;I 

3 
25 

2 
2 
3 
2 

10 
6 

108 
366 

7 
25 

198 
1,416 

90 
88 

f79 
134 
654 
374 

6,450 
22,700 

404 
1,520 

Total .. .. .. 
i Total ... 3 4  207 

Y e a r  1959 Y e a r  1960 
Jan, 105 4 2 3  ' 1,412 Jan. 4 1 2 134 
Feb. 400 3 48 - 2,700 Feb. 2 0.8 1 64 
Mar. 1640 14 142 . 8,810 Mar. 0.8 0.8 0.8 50 
Apr. 145 8 22 1,296 Apr. 7 0.8 3 160 
May 11 6 7 422 May 4 3 3 205 
June 12 8 10 570 June 4 3 3 193 
July 77 8 30 1,850 July 43 3 12 732 
Aug. 41 12 22 1,342 Aug. 506 2 126 7,790 
Sept. 14 8 9 558 Sept. 41 1 8 454 
Oct. 8 8 8 496 Oct. 8 4 6 370 
Nov. 17 4 8 462 Nov. 176 4 30 1,776 
Dec. 9 4 5 324 Dec. 2300 8 984 61  000 
T o t a l  , .. .. .. 

-, 20,242 Total •• .. 72,928 

Y e a r  1961 Y e a r  1962 
Jan. 940 4 167 10,378 Jan. 820 8 53 3,263 
Feb. 4 0.8 2 102 Feb. 820 10 88 4,931 
Mar. 6 0.8 3 161 Mar. 10 2 34 2,080 
Apr. 4 2 2 114 Apr. 73 2 16 983 
May 3 2 2 .114 May 271 4 38 2,372 
June 4 2 2 115 June 43 6 174 1,046 
July 5 2 4 2 4 8  1 July 73 4 8 483 
Aug. 20 4 6 373 Aug. 294 6 39 ‘ 2,404 
Sept. 4 4 4 228 Sept. 15 10 11 671 
Oct. 4 2 3 182 Oct. 1480 4 110 6.810 
Nov. 125 4 12 749 Nov. 271 10 122 7,310 
Dec. 820 4 41 2 566 Dec. 62 6 22 1 333 
Total • • .• •• 1 5 , 3 3 0  q Total 33,686 

Y e a r  1'963 Y e a r  1964 
Jan. 
Feb. 

5820 
139 

6 
10 

352 
33 

2 1 , 8 0 0  '''--.-.Ian. 

1,826 Feb. 
183 

4 
0.5 

2 
41 

3 
2,540 

169 
Mar. 32 2 92 571 1 Mar. 580 2 57 3,515 
Apr. 139 97 118 7,080 1 Apr. 6040 2 635 38,100 
May 1680 67 188 11,674 I May 400 21 80 4,936 
June 2540 58 281 16,876 June 2600 21 313 18,780 
July 430 49 89 5,520 July 1280 52 227 14,060 
Aug. 1300 36 159 9,840 Aug. 95 34 45 2,810 
Sept. 540 27 125 7,510 Sept. 2600 _27 142 8,520 
Oct. 475 19 56 3,498 Oct. 1060 27 211 13,112 
Nov. 27 21 23 1,386 Nov. 161 6 23 1,408 
Dec. 84 2 32 1 983 Dec. 4 0.5 2 96 
Total • • .. 89  564 

_.z. Total • 
• 4 • 108,036 



108. A p p e n d i x  16 
S h e e t  3 

MOOKI RIVER AT BREEZA 

Y e a r  1965 Y e a r  1966 

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. 0.5 0.5 0.5 31 1 Jan. 0.5 0.5 0.5 31 
Feb. 0.5 0.2 0.4 21 Feb. 0.5 0.5 0.5 28 
Mar. 2 0.7 1 82 Mar. 0.5 0.4 0.5 28 
Apr. 2 2 1 90 Apr. 0.5 0.5 0.5 6.30 
May 2 2 1 93 May 0.5 0.5 0.5 31 
June 2 2 1 90 June 0.5 0.5 0.5 30 
July 2 2 1 93 July 0.5 0.5 0.5 .31 
Aug. 2 2 1 93 Aug. 700 0.5 18 1,124 
Sept. 2 1 2 101 Sept. 67 1 5 275 
Oct. 0.5 0.5 0.5 31 Oct. 260 1 24 1,450 
Nov. 0.5 0.2 0.4 24 Nov. 3500 1 205 12,300 
Dec. 2600 0.5 88 5,435 Dec. 24 1 4 234 

Total .. .. .. 6,184 Total ... .. .. 15,592 

Y e a r  1967 Y e a r  1968 
Jan. 2 

I 

0 1  

0 

0 

0 

CZ) 

0 

0 

0 

• 

• 

• 

• 

• 

• 

• 

1 84 Jan. 2670 0 252 15,600 
Feb. 0.5 0 3 Feb. 2.3 0 0.6 33 
Mar. 2300 64 3,940 Mar. 0 0 0 0 
Apr. 0.5 0.5 29 Apr. 0 0 0 0 
May 2 0.8 49 May 2950 0 236 14,600 
June 0.5 0.5 30 June 12 3.1 4.2 253 
July 49 5.6 344 July 161 2.3 19.6 1,212 
Aug. 34 8.3 517 Aug. 2600 2.3 267 16,580 
Sept. 52 0 540 Sept. 306 4 57 3,420 
Oct. 106 14 852 Oct. iOn 4.3 67 4,150 
Nov. 5.5 1 62 Nov. 2.3 0 0.5 27 
Dec. 0 0 0 Dec. 4 0 0.6 37 

Total .. .. .. 6,450 Total •• •• •• 55,912 



109. A p p e n d i x  17 
S h e e t  1 

NAMOI RIVER AT GUNNEDAH 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO GAUGE: 

L a t i t u d e  3 0 0 5 9 '  L o n g i t u d e  150015' 

. N o v e m b e r  1891  t o  date 

77 years 

R . L . 8 3 4 . 1 5  N o r t h  W e s t  W a t e r  Conservation 
Datum 

CATCHMENT AREA: b , b 0 0  s q u a r e  miles 

CONTROL: Gravel 

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  May 1962 

CURRENT METER OBSERVATIONS: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
77  YEARS: 
( S e e  Remarks) 

MEAN ANNUAL DISCHARGE FOR 
77 YEARS: 
( S e e  Remarks) 

REMARKS: 

S t a f f  g a u g e ,  r a n g e  0 - 3 0  feet. 

( a )  Number  obtained 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

1 1 9 , 0 0 0  cusecs 

7 7 0  cusecs 

5 6 3 , 0 0 0  a c r e  feet 

401 

: 22,500 

0.1 

As f r o m  M a r c h  1 9 6 0  f l o w s  w e r e  partly 
d u e  t o  c o n t r o l l e d  r e l e a s e s  f r o m  K e e p i t  Dam. 

•.= 



t ;0 
A p p e n d i x  17 
S h e e t  2 

NAMOI RIVER AT GUNNEDAH 

Y e a r  1891 Y e a r  1.892 

1 

---1 
1 D i s c h a r g e  I D e  -1- D i s c h a r g e  D i s c h a r g e  i D i s c h a r g e  I 
! M o n t h  i n  c u s e c s  __I f o r  M o n t h  M o n t h  i n  c u s e c s  1 f o r  Month 
1 1  -Max.1 Min. -1  Mean L A c r e  Fe-e t  j _  K i a x . T M - i n .  I tslean 1 A c r e  Feet. 
1 J a n .  I . . i  . .  J a n .  9 5 3  411. 6 0 8  1 37,698 
1 F e b .  • • • • F e b ,  4 1 1  2 6 8  3 0 7  1 17,852 
1Mar. 

- 1 . .  M a r .  4 5 6  2 8 6  3 7 3  ! 23,130 
1 A p r .  

. .  ; . .  A p r .  2 2 2 0  3 0 6  9 2 4  4,;L66 
6Z 

1 1 
May - 1 . .  May 

J u n e  
8 7 2  4 1 1  559 

J u n e  • . 2 5 2 5  9 5 3  1436 864144 
I J u l y  . .  . . .  

1 j u : y  3 9 3 0  8 4 6  1484 
! 

91,988 
Aug. - 

1 • • 

; 

Aug .  217  0 2 8 6  7 5 8  46,9..g8 
i S e p t .  . .  S e p t .  1 9 4 0 0  7 9 5  3530 
' 

Nov.. • • . .  . .. 

1 
, 

• • ti Nov. ., 1 9 4 0 0  1065  776! . 

4261671:,027673006 
O c t .  . .  • • • • O c t .  7 6 4 0  1 2 7 0  3 1 8 2  19 

1 
0 j__648 .1_  1,5.12 1 ....__93,2_7.48_c__D•ec.:__,; 

_ 
247_5 1 _ 1 8 . , 5 _ 2 1 , 6 8 _ , _  134,4401 

i _ f o t a l .  • .__..1.....Li__„12. ; ....__i 
_ 

1_ ._______1;_ i ' c ta l ,_ '____ . .  
_ 

' .,.._:.,..._1___:,.._; -1L403.,454. 

. ; J a n .  - 
1 Feb. 
t Mar. 
! Apr. 

May 
: June 
i July 
: Aug. 
1 Sept. 
' Oct. 
I 
i Nov. 

; Dec. 
i To t..al. 

Y e a r  1.893 Y e a r  1894 
3 4 9 0 :  2 1 5  ) 923 ;; 57,226 ,, J a n ,  -, 1270 27 1 ---i-079T8- 

7 6 4 0  1 2 8 6  i 1373 i 76,898 ! Feb. - 22 : 22 ; 22 ! 1 , 2 3 2  • 
1 7 1 0 0  1 6 4 8  1 3289 i 203,954 !1 Mar. 1 7 6 0 0  i 22 ; 4 1 6 5 259.458 

47.70 1 599 1 1260 ; 75,580 1 Apr. 1 4 6 5 0  ` 456 2 4 4 0  : 146,.386 
4 6 5 0  i 4 1 1  1 1607 j 99,610 May 1 1865  : 150-1 75'.) !, 4.1,094 

1 8 0 0 0 !  4 1 1  i 5677 ! 340,586 J u n e  ! 2 4 7 5  : 9 5 3  ; 1459 -: 87.537 
1 3 4 3 0 j  1009  1 3135 ! 194,398 July 6 0 0 0  ; 167 . 1526 ! 94,610 
2 2 2 0 0 !  1 2 2 5  1 5362 i 332,440 :1 Aug. 6 0 0 0  i 6 4 8  • 1503 93,524 

3 7 6 5  1 648 1771 t 106,248 1; Sept.- 3 1 6 5  ! 6 L 8  ., 1006  i 96,370 
4110 648 1.628 1 100,910 Oct. 1 2 1 4 0  I 3 2 6  ' 2564 158,964 
3280 4 5 6  I 1101 1 66,072 11 Nov .  , 1 7 1 5  : 48 499 29,956 

4 5 6  : 22 i 188 ; 11,688 ;i D e c .  1 795 4 8  1 208 12 91.6_1 

_ • • 
; ,..._!__-1-_:- !_li..665.2_610_.-.;: _ _ T o t  aL1 ___:___1____._1 i _ .  f 038,960 

t. Y e a r  189 5 
r- 

i J a n .  1 0 4 0 0  22 1369  1 8 4 , 8 9 0  ! •Jan 
! F e b '  2 8 9 5  32 7 6 6  1 4 2 , 9 1 4  F e b .  7 6 4 0  7 0  

I 
1 1 1 6  64,732 1 

; M a r .  27 27 12 ' 1 , 3 6 4  M a r .  2 1 7 0  1 5 0 d  5 1 0  31,626 
! A p r .  22 22 22 1 1 , 3 2 0  A p r .  2 5 0  32 I 76 4,552 

1 I May 22  22  22  1 1 , 3 6 4  May 122 32 1 51 3,164 
J u n e  22 22 22 ! 1 , 3 2 0  J u n e  2 0 1 5  7 0  521 31,276 
J u l y  22 

. 
22 22  1 1 , 3 6 4  J u l y  2 3 7 0  1 5 0  ! 7 2 7  4 5  058 

A u g .  22  22 22 1 1 , 3 6 4  Aug.  3 9 3 0  1 5 0  1 9 4 9  58,860 
1 S e p t .  1 5 0  22  4 3  ; . 9 , 5 8 4  S e p t .  2 7 8 5  4 1 1  ! 8 9 3  53,860 
1 . i O c t .  1 3 1 5  22 1 9 5  1 1 2 , 0 6 0  O c t .  4 1 1  7 0  1 145 ' 8,982 
; N o v .  1 0 2 6 0  22 9 8 9  1. 5 9 , 3 4 0  Nov.  3 6 7  22 ' 52 " 3,106 
1 D e c .  , ; 
L-- - 

2 3 2 0  22 4 70_,_. ; 99 1 4 0  ; D e c .  - 4. •,... 
167 14  i 153 

._...__ ,..,_ 
9,424_, 

1 T o t a l  
• . • . . .  2 3 9 , 0 2 4  _ i _ _  T o t a l  . • 

6 
{ 

66 . 
; 

; 

. - . . . . . X  
.-6...J 

Y e a r  1896 
7 9 5  8 1 103 6 , 3 9 4  • 

321,084 

Y e a r  1897 Y e a r  1898  
- J a n .  7 5 2 1 0  1 14  4 7 2  2 9 , 2 5 0  1i J a n .  1 6 5 5 0  ! 22 513 .31,786 

i F e b .  70 ' .  2 2  39  2 , 1 9 2  11 F e b .  1 6 7 0 0  1 22  ; 1951  ' 1 0 9 , 2 4 1  
. I M a r .  2 2 !  22 22 1 , 3 6 4  M a r .  9 5  ° 22 ; 29 

/ 
1,824 

1 A p r .  • 22 22  22  ' 1 , 3 2 0  1; A p r .  22 
/ 

22 1 22 1,320 
May 7 0  22 

1 
36 

V 
2 , 2 2 8  r May 1 32 

. 22 23  1,404 
J u n e  4 8  il 22 3 8  2 . 2 5 2  '; June 

• 11 
6 4 8  22 i 107 6,416 

1 J u l y  1 5 0 8 0 1  22 1186  i 7 3 , 5 2 0  !: July ,t 2 1 5  1 2 2 !  71. 4,388 
1 A u g .  9 5 3  . 7 0  i 2 7 3  

e 
1 6 , 9 5 2  ' Aug .  - 127 0 1 22 165  10,256 

1 S e p t .  6 4 8  7 
. 

158 9 , 4 6 6  r! S e p t .  2 6 2 5  11 22 3 5 6  • 21,386 
t O c t .  9 5 3 1  7 0  1 2 8 0  1- 1 7 , 3 9 0  ;;! O c t .  22 22 22 

. 
1,364 

1; i• Nov .  9 5  1 22 ; 5 4  ) 3 , 2 5 7  Nov.  97 r, ' 2 2 !  72 ' 1,320 
l'. D e c .  , 2 1 7 0  !I 22 : 6 4 6  2 7 , 6 7 4  H D e c .  _i_ 2 2 i  

_ 
-.1._:i 6 ; 348 

, t o t a l  II-1- 
• • ' • 

• I L T  /I 186 8 6 0  rt Tc t-i 1_1,_ ._27.__ 
, "T. 191 054 

61. 



A p p e n d i x  17 
S h e e t  3 

NAMOI RIVER AT GUNNEDAH 

Y e a r  1899  Y e a r  1900 
D i s c h a r g e  1 D i s c h a r g e  d t D i s c h a r g e  Discharge 1 

! M o n t h  i n  c o s e c s  1 f o r  M o n t h  11 M o n t h  
_ . . . _ 

i n  cus 
_ . _ _ _ 

e c s  f o r  Month 
Max.  1 M i n . 1  Mean A c r e  Feet ' Max.  i M i n .  ; Mean + A c r e  Feet 

i 1 li , 1 : 62  11 J a n .  LT1- 1 1 72 
F e b .  1 

, 1 i 1 1 i 56 1 F e b .  7 0  1 6 346 H - ; M a r .  ! 1 1. 1 1 62  H M a r .  1 2 7 0  4 69  4,296 
: A p r .  150  1 16 i 1 

9 8 2  1 A p r  2 1 5  8 2 8 .  1,686 
! May 2 1 2 i  .) 1 1 2 4  II May 9 5 3  4 117 7,?:76. 
! J u n e  2 1 5  1 2 !  2 4  1 1 , 4 1 0  1 J u n e  1 5 8 0 0  

. 
4 8  3 0 1 4  180,860. 

1 J u l y  
11 

1 5 6 5  i 4 181 ! 1 1 , 1 9 2  i. J u l y  6 7 6 0 0  6 4 8  4 7 4 7  294,294 
A u g .  9 4 4 0  i 8 /  8 5 0  1 5 2 , 6 7 6  d 

Aug.  . 3 6 5 5  2 8 6  1057 65,5.16 
: S e p t .  i 8 9 9  1 7 0 1  2 0 3  1 1 2 , 1 8 8  ;' S e p t .  6 4 8  1 5 0  2 4 1  14,464 

; O c t .  8 9 9  1 1 4 ;  154 ! 9 , 5 7 2  1 O c t .  . 1 5 0  8 3 5  • 2,194 
i N o v .  1 502 1 1 4 !  6 6  1 

. 
3 , 9 6 4  11 Nov .  8 8 8 480 

332  b D e c .  8 4 6  8 112 6 , 9 1 8  
. 

: T o t a l  ! . .  1. . .  
! 

. .  1 9 2 , 6 2 0  1! T o t a l l _  • 4 

578,402 

_,_ .....4... 

- J a n .  1 

Y e a r  1901 Y e a r  1902 
; 4 !  6 . . 3 6 0  J a n ,  4 8  0 1  12 1 -  770 

: F e b .  ; 4 0! -? 1 126 !i F e b .  o o' o o 
' M a r .  7 0  ! 0 !  6 1 3 4 4  !! M a r .  o 0 0 • 0 
• A p r .  4 1 2 ,  2 • 148 .:i A p r .  o 01 0- o 

, May 14 1 2 :  4 , 2 4 8  May o o •0 o 
2 3 7 0  1 4 :  337 ! 2 0 , 2 2 2  0 o o o J u n e  June 

- J u l y  1 2 7 0  : 7 0 ;  331 1 2 0 , 5 0 6  ,, J u l y  o 0 0 0 
A u g .  1 0 7 4 0  i 9 5 ;  1 8 4 0  i 1 1 4 , 0 8 2  i, A u g .  o 0] o .0 

. 
S e p t .  3 4 4 0  1 7 0 1  6 2 4 j  3 7 , 4 6 0  I! S e p t .  6 4 8  01 4 3  2,-600 

' O c t .  6 4 8  1 3 2 i  4 0 1  1 2 4 , 8 8 4  0 O c t .  1 5 0  2 17 
1 4 1 5  i 1 5 0 i  4 9 1  2 9 , 4 6 4  :, Nov .  8 2 2 144 , 

1,080 
N o v .  !I 

' D e c . . .  1 5 0  ' 7 0 t  8 8 I  5 , 4 5 4  1/.. D e c .  4 7 1 0  8.1, 3 6 5  22,602 
'I'cto..1-. . . .  : . .  I . .  j 2 5 3 , 2 9 8  T o t a l  . •  . 

Y e a r  1903 

27,196 

Y e a r  1904 
an. 
eb. 
ar. 
pr. 
ay 

110 
0 

466 
10050 

6000 

01 
0; 
Oi 
41 
41 

8 1 
0 i 

251 
t 737  1 

6 5 4  1 

, 
524 

0 
1,557 

45;712 
40,566 

q Jan. 
11 Feb. 
1! Mar. 
id Apr. 
H May 

398 
1865 
6830 

10880 
432 

161 
110 
189 

12 
0 

195 
182 
773 

1183 
72 

12,092 
10,534 

.47,944 
70,974 

4,448 
une 
uly 
ug. 

14330 
975 

3545 

71 
4! 

67 . 
1 

1526  1 
128 1 

• ; 1179 

94,634 
7,932 

73,132 

11, June 
!11 July 
, H Aug. 

366 
12990 

1465 

0 
110 
398 

82 
2880 

727 

4,940 
178,540 

45,086 
ept. 
ct. 

14810 
14330 

161 
1 
, 

1270 
• 

1 
3 5 7 0  1 
4 0 8 6  1 

214,178 
253,356 

d 
h 

Sept. 
Oct. 

701 
2170 

12 
12 

190 
661 

11,424 
40,958 

OV, 

ec. 
8 0 4 0  5081 
7 7 8 5  110i 

2 8 9 9  1 

6 7 8  ! 
173,924 

42)070 
i/ 
J 

Nov. 
Dec. 

274 
245 

245 
49 

251 
190 

15,048 
11_802 

otal . .  . .  i . .  
1 9477',;580 r T o t a l  .. .. • • 

_. _10.3./790 

Jan. 
Feb. 
Mar. 

Y e a r  1905 
7 4 5  1 12 177 1 
217 ; 1 1 0 i  1 5 4  i 
217  1 1 3 5  173  ! 

Apr. 2 7 8 5  1 189 1252  1 
1 ,  dy i 1,1 2 7 4  : 110! 1 3 4  1 

1: June 2 6 7 5  i 6 7 1  
; 9 1 7  ' 

July 8 8 0  i 12i 272 
Aug. ' 4 3 2  i 12! 97 
Sept. 217 i 49 121 ! 

h Oct. 
li 

148 67 9 6  
. NOV. 1 4 8  1 12 104 

. Dec.. 148 ' 87' 115 

Y e a r  1906 
1 0 , 9 8 0  • r J a n .  1 8 9 i  1101 

8 , 6 3 0  d F e b .  2 0 3 1  1101 
1 0 , 7 2 7  M a r .  8 8 0  1611 !! 
7 5 , 1 2 0  A p r .  2 4 5  1611 

8 , 2 8 8  ;I, May 2 4 5  161! 
5 3 , 0 1 2  1: June 2 4 5  189 
1 6 , 8 8 2  r J u l y  2 4 5  189, 

6 , 0 0 0  !, Aug .  3 0 4  1891 
,• 

7 , 2 7 6  L. S e p t ,  9 7 5  1891 
5 . 9 8 2  O c t .  1 1 2 5  1611 i! 
6 , 2 2 6  Nov.  . 4 6 6 ]  1611 
7 , 1 . 0 6  r Dec r 366  161, 

L717-a1il_____._-_____:L__4_1.__TGLa127-7_111 

152 
-165 

338 

9,460 
9 2 0 6 I G  

195 
193 

1 1 , 7 0 4  
11,970 

215 12,880 
210 
231 

13,006 
14,316 

440 26,426 
459 28,458 
269 16,146 
2 2 9  14,240 



, 2 . 

NANO) RIVER AT GlINNEDAll 

A p p e n d i x  17 
S h e e t  4 

Y e a r  1907 Y e a r  1.908 
. ., D i s c h a r g e  1 D i l 4 c h a r g e  

, 
Di s c . h a r g e  ; Discharge. 

; I Mon th  1 i n  CLISP,Cc3 - f o r  Month  M o n t h  i n  c u s e c s  ; f o r  Month 
I • Max.  ' M i n . .  Mean : A c r e  F e e t  " Max.  . M i n .  • Mean ; A c r e  Feet 

, .-- ; J a n .  4 6 6  ' 161. • 2 9 4  , 1 8 , 9 2 6  ! a n .  I 9 7 5  ; 1.89 , 4 9 6  ! . 
30,774 

1 4 , 0 8 4  F e b .  F e b .  366 : 161 ' 951 1 1 4 8 1 0  , 3 6 6  2 0 6 7  ; 119,894 
le40, 518 M a r .  ; M a r .  7 6 4 0  I b l i  2412 4 8 5 0 0  ! 366  4 9 6 0  ; 307,500 

! A p r .  2 8 9 5  ' 1 2 7 0 ,  1938. 1 1 6 , 3 0 0  A p r .  2 0 1 5  ; 578 9 9 3  1 59,578 
; May " 1 2 7 0  • 4 6 6  5 1 , 7 7 6  8 3 5  May 8 8 0  ; 2 7 4 ;  521 1 32,324 
; ; ! ! J u n e  1 9 1 5  ; 2 0 5  • 6 7 0  ' 4 0 , 5 8 ?  J u n e  701  2 7 4  4 3 5  26,076 
i J u l y  578 : 91 '1 .  3 5 5  ; 7 1 , 9 9 9  J u l y  I 789 i 2 7 4 ;  61.3 1 25,586 

9 4 4 0  i .539! 1 9 1 5 1  1 8 , 7 1 6  Aug .  6 9 7 0 '  3 0 4 '  1674  • 1 0 3 , 8 1 8  Aug. - ! 
; S e p t .  578 • 1 6 1 :  2 9 0  : 17):4432 Sept.t. 1 8 2 0 0  I 5 0 2 ;  4 1 1 8  I 247,074 
; O c t .  1 6 1 1  491 104 

, 
( 56 O c t ,  ; 1 1 2 5  : 578 7 4 5  ; 46,172 

; Nov .  1 0 7 5 1  491  2 8 5  1 1 7 , 0 7 8  t i 
Nov.  1 1125  I 2 7 4 ;  551 i 33,088 

1 i D e c .  1 8 8 0 0  ! 2 1 7 .  2 3 3 8  1 1442,934 1" D e c .  L. 
. 

9 4 4 0 1  2 7 4 i  1708 1 _ 1 0 5  908 

r7-0-t-art--- .. 1 .. i .. 
7 0 2 . 1 9 6  c T o t a  1 ! . .  1 . .  1 . . L1,052,690 

Y e a r  1909  
. 

Y e a r  1910 
rTaT7-1---272: 44--i -1-28 -----7-:-36----.17-1:4,7:7---8-9-750 F-'2-77:7-7O9ET-439,.779"6- 
; F e b .  1 2 7 0  i 49 J 6 3 5  ; 3 5 , 5 3 8  1 4 1 5  ; 7 0 1 ;  1 0 8 5  ; 60,780' 

. 
F e b .  

! M a r .  578 1101 3 4 5  ; 
; 

?1.,4(2)02 2 0 1 5  I 3 9 8 ;  9 9 8  ; 6 1 , 8 9 4  
A p r .  366  i 491  145 ; , 7 :  

Mar. 
A p r .  8 3 4  ; 3 0 4 ;  521 1 31,286 

i May 189 ; 
6 7 !  

133 8 , 2 4 6  1 May 7 4 5  i 189 351 i 21,768 
! 
1 J u n e  7 2 3 0 1  1 1 0 :  8 7 0 1  52 ,2 .28  J u n e  2 0 1 5  3 6 6  1 8 1 5  1 4 8 , 8 9 4  I ; 
1 J u l y  6 2 0 0  ! 4 6 6 ;  1256  i 7 7 , 8 4 2  J u l y  3 1 1 5  . 1 2 7 0 1  2 0 0 5  ; 124,340 
I A u g .  

1 4 8 1 0 1  3 6 6 1  2 8 2 0  , 1 7 4 , 8 1 8  Aug .  3 9 3 0  " 5 7 8 ;  1648  ; 102,196 
I S e p t .  3 7 6 5  ; 8 3 4 ;  1 7 7 6  1 0 6 , 5 8 8  , S e p t .  1 2 7 0  i 3 6 6 !  6 7 5  ! 40,486 
I O c t .  8 3 4  ! 3 3 4 1  553 ! 3 4 , 2 9 4  :i O c t .  9 7 5 1  2 7 4 ;  552 1 34,238 1 1 . N o v .  . 

2 0 1 5 1  189 i 7 3 3  1 4 3 , 9 7 0  -' Ncv. ! 1715  5 7 8  i 1 1 2 0  1 67,224 
D e c .  11.25 i 189 5 8 3  ' 3 6 , 1 4 8  ; .Dec• 

,; 
1 2 0 0  

. 
231  t 6 0 3  1 37,382 

; T o t a l  
. .  . .  1 . .  

-6-67 
• 

-7-M - - -  
• t o t a l  '' • • • • 

i 
• . 1 , 0 7 0  284 

Y e a r  1911 
i J a n .  6 1 0 0  2 5 !  8 7 6  ; 5 4 , 2 9 8  " Jan. 
i F e b .  1 2 8 1 0  i 0 1 5  2 1 2 6  i 119,066 
i M a r .  3 2 0 0  . 2 3 1 1  762 k /45,964 

I ; A p r .  231  
, 

2 5 1  100 
;i 

Nay 2 3 1  : 51 68  ' 4,908 
i - . J u n e  319  , 

2 5 1  TO 4,560 
i 
, J u l y  5 3 1 0  ; 4 0 ;  8 5 2  52,796 I 
1 A u g .  1 3 4 0  7 7 :  7 5 9  17,464 

S e p t .  6 3 8  2 5 .  264 
: 0 t ,  : 9 0 3  3 1 9 :  1:30 
1 N.,v,, 5 5 0 0  ' 0 :  612 

Y e a r  1912 
2 5  ' 2 7 ; 4 6 6  , 

F e b .  5 2 0  ; 2 4 8  ! 2,798 
M a r .  77 

. 
0 "11 ; 6 7 4  ' 

A p r .  0 , 0 '  0 ; 0 . 
May I 9 0 0 ; 8 
J u n e  9 5 0  [ 0:: 192 ; : 11,496 
J u l y  ' 2 0 9 0  ; 2 3 1  8 5 4  1 5 2 , 9 7 0  i 
A u g .  1 717  319  : 503 ' 3 1 , 2 0 4  ; I 

1 5 . 8 4 4  S e p t .  7 6 7  • 148 2 7 4  .; 1 6 , 4 6 4  1 
3 9 , 0 7 0  O c t .  

, 
1 1 0 0  ; 0 8 8  , . 5 , 4 5 0  I 

3 6 . 7 2 c ,  N...,v. 757 9 8  • 37?  2 2 , 6 7 9  I 

...; 
D e c .  1 1 0 7 8 0  6 8 6  9 2 . 1  2,ti D e c .  5 2 0  O •  4 1 J  2;530...1- 

i T o t a l  . 4 8 8 . 1 8 0  T o t a l  g 

Jan. 
F e b .  7 3 1  

, 
0 17 ' 962 

M a r .  148  ' 0 !  2 5  1 , 5 4 9  Mar. 
i 

May , t3 ,1 . ,  1 5 147 
, 

90,2-)378° 
,11.1y 

A p r .  5 , 0 4 Apr. 

j U l I C  3 3 2 0 ,  5 2 0 :  1481 i 1 0 8 , 8 8 0  J u n e  9 0 3  4 0  2 8 2  16,936 
J u l y  9 0 3 8 0  ' 5981 2 3 9 5  

. 
l 0 $ , 4 9 4  J u l y  3 8 2  1 175  2 7 1  . 16,850 

Aug .  6 8 0 :  2 6 0 1  4 4 5  1 2 7 . 5 9 6  i; A u g .  1 7 5  1 77 142 8 , 8 4 0  ' 

- S e p t .  2 6 0  : 148 201 1 2 , 0 6 0  S e p t .  77 1 2 5 '  56 3 , 4 0 6  , 
O c t .  319  : 25  166 O c t .  3 8 2  15 86 

1 
5 , 3 6 6  ' 

319  1481 7 9 5  ' 

ri:9c,g 
' Nov .  Nov , 1 4 9 0  9 8  3 4 4  2 0 , 6 7 2  

, 
. D e c .  

j 319 , 771' 119 1 7 . 3 6 2  D e c .  0 1 4 9 0  58 251  15,620 

H T o t a l  , .  . .  , 
4292_772 j I c t a i l  1 . i . ,  q 

154.144J 

Y e a r  1913  Y e a r  1914 
5 2 0  01 T h 3  8 . 2 5 0  J a n .  .: 767  ',r.--- 25'1 3801i  23,-602- 

76711 25  
, 

3 8 2  1, 21,428 
7 6 7  

, 
2 5  139 8,662 

767  I 2 5  .202 12,162 
2 5  '; 0 . 9 690 



113. 

NAMOI RIVER AT GUNNEDAH 

A p p e n d i x  17 
S h e e t  5 

Y e a r  1915' Y e a r  1916 

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. 857 77 207 12,880 Jan. '148 15 43 2,878 
Feb. 122 1 21 1,178 Feb. 857 25 247 14,374 
Mar. 58 0 17 1,080 Mar. 638 01 106 6,610 
Apr. 175 0 30 1,844 Apr: 767 0 279 16,772 
May 1050 32 214 13,284 May 148 151 72 4,00 
June 680 25 120 7,236 June 3850 0 516 30,984 
July 13930 148 1620 100,464 July 

. 
4020 5801 1469 91,128 

Aug. 767 231 449 27,870 Aug. .9205 5201 2429 150,646 
Sept. 2505 122 517 31,044 Sept. 8140 319 I 1043 62,722 
Oct. 319 148 188 11,692 Oct. 3360 449 I 1182 73,332 
Nov. 148 5 38 2,292 Nov. 2985 449 932 55,948 
Dec. 638 4 168 10  426 Dec. 16030 950 4958 3 0 7  430 
Total .. 222,290 Total •• • • 8 1 7  274 

Y e a r  1917 Y e a r  1918 
Jan. 8540 1050 3353 207,920 Jan. 14140 412 1570 97,356 
Feb. 3910 5 1031 57,780 Feb. 2250 231 718 40,252 
Mar. 175 122 140 8,720 Mar. 520 107 349 21,662 
Apr. 122 77 103 6,222 Apr. 179 107 144 8,662 
May 122 98 110 6,844 May 107 15 63 3,942 
June 203 98 138 8,320 June 15 15 15 900 
July 148 98 136 8,476 July 15 15 15 900 
Aug. 98 98 98 6,076 Aug. 1340 15 568 35,256 
Sept. 15610 98 3232 200,384 Sept. 1050 412 757 45,422 
Oct. 2450 415 1197 74,222 Oct. 412 204 298 18,508 
Nov. 16450 319 4906 294,380 Nov. 204 107 158 9,,538 

L D e c .  4800 549 1319 8 1 , 7 9 0  D e c .  107 5 49 
Total .. 961,134 Total .. .. .. 

__074 
2 8 5  472 

Y e a r  1919 Y e a r  1920 
Jan. 
Feb. 
Mar. 
Apr. 

154 
69 

259 
1 

0 
0 
1 
0 

35 
7 

21 
0.8 

2,182 
406 

1,342 
48 

Jan. 
Feb. 
Mar. 
Apr. 

2560 
1050 

8 
0 

26 
5 
0 
0 

465 
266 

1 
0 

28,840 
15,442 

90 
0 

May J 0.5 0 0 2 May 107 0 38 2,364 
June f 204 0 117 7,078 June 16553 0 1005 60,272 
July I 69 5 33 2,062 July 17290 580 4217 261,482 
Aug. 69 15 40 2,454 Aug. 13562 259 2824 175,140 
Sept. 46 15 28 1,684 Sept. 14956 580 3238 194,280 
Oct. 259 15 101 6,262 Oct. 2880 259 462 28,626 
Nov. 15 0 3 168 Nov. 549 107 291 17,440 
Dec. 2250 0 302 18,941 Dec. 2880 69 509 31  592 
Total .. .. 421.629 Total .. • • 815,568 

Y e a r  1921 Y e a r  1922 
Jan. 52 3 17 1,028 Jan. 3550 196 1110 69,000 
Feb. 26 0 6 342 Feb. 196 122 155 8,696 

Mar. 7340 8 1048 64,974 Mar. 800 110 232 14,400 
Apr. 4930 15 534 32,058 Apr. 164 97 126 7,580 
May 1050 69 319 23,800 May 97 71 82 5,116 
June 14700 967 4329 259,762 June 122 71 92 5,540 
July 46000 800 5900 366,000 July 995 110 303 18,800 
Aug. 2960 536 1130 70,000 Aug. 800 110 337 20,900 
Sept. 1710 460 757 45,400 Sept. 510 122 258 15,500 
Oct. 24840 460 3240 201,000 Oct. 196 135 160 9,890 
Nov. 1670 320 635 38,100 Nov. 460 38 126 7,550 
Dec. 24840 196 1060 6 6 , 0 0 0  Dec. 2180 38 552 34,200 
Total .. _ .. .. 1,168,464 Total .. 2 1 7 , 1 6 0  1 



114. 

NAMOI RIVER AT GUNNEDAH 

A p p e n d i x  17. 
S h e e t  6 

Y e a r  1923 
Discharge 

M o n t h  
I_ 

i n  cusecs 
M a x . ]  Min. 

J a n .  460 
F e b .  38 
M a r .  0 
A p r .  15 
May 0 
J u n e  800 
J u l y  1670 
A u g .  800 
S e p t .  9150 
O c t .  275 
N o v .  180 
D e c .  620 
Total 

38 

196 
135 
164 
150 

71 
6 

• • 

Y e a r  1924 
• [Discharge D i s c h a r g e  --Fischarge 

f o r  Month Month i n  cusecs f o r  Month 
Mean A c r e  Fegt Max. Min. Meafl A c r e  Feet 

111 6,878 Jan. 460 110 220 13,610 
10 564 Feb. 8310 196 1265 I 73,394 

0 0 Mar. 388 135 212 I 13,120 
3 192 Apr. 460 110 224 j 13,446 
0 0 May 341 76 206 12,7.44 

82 4,924 June 505 76 212 12,702 
512 31,732 July 1420 137 688 42,674 
283 17,574 Aug. 4000 240 525 32,532 

1193 71,610 Sept. 2340 332 690 41,406 
179 11,124 Oct. 3050 398 890 55,188 
130 7,792 Nov. 11980 332. 3541 212,450 
118 72340. 

. _  
Dec. 760 160 469 22,221_ 

5 5 2  364 . . 159 730 Total • • 

• • • • 
Y e a r  1925 Y e a r  1926 

Jan. 
Feb. 
Mar. 

687 
332 
160 

76 
45 
45 

277 
109 

60 

17,172 
6,126 
3,732 

J a n .  TT 

Feb. 
Mar. 

2430 
269 

24 

'45 
11 

2 

347 
91 

8 

21,530 
5,110 

516 
Apr. -45 17 31 1,840 Apr. I 2180 95 475 28,496 
May 160 11 49 3,052 May 2700 115 565 35,052 
June 76 11 50 3,008 June J 1200 241 732 43,896 
July 332 58 211 13,066 July 1 2180 196 614 38,088 
Aug. 332 115 210 12,890 Aug. I 540 290 356 22,060 
Sept. 269 76 181 10,870 Sept. I 540 196 342 20,538 
Oct. 76 11 30 1,876 Oct. 760 83 323 20,058 

1 Nov. 2605 24 361 21,656 Nov. 67 4 27 1,634 
Dec 332 58 132 82.220 L Dec. 2180 4 254 15,766 
Total .. .. 

, 103,508 L Total . .. 2 5 2  744 

r-Jan. 
Year 

5090 
1927  

I 247 747 
Feb. '540 42 348 
Mar.. 540 32 95 
Apr. 540 32 99 
May 136 42 71 
June 42 32 40' 
July 32 32 32 
Aug. 3 2 '  23 27 
Sept. 2 3  : 23 23 
Oct. 23 4 10 
Nov. 760 4 54 
D e c .  j_ 3850 118 536 

[Jan. 

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

Y e a r  1929  
14  14  14 

3 3 2 5  14  1127 
2 7 0  55  105 

1 3 5 8  5 5  265 
55 41 43 
41  41  41 
55 41  47 

5 1 0 0  55  587 
7 8 0 0  2 0 6  1113 

8 8 5  145  356 
2 7 0  55 120 

9 5  5 42 

Y e a r  1928 
4 6 , 3 0 0  T1 Jan. 196 53 124 7,720 
19,598 Feb. 16070 118  2145 124,406 

5,888 Mar. 16600 95 1716 106,382 
5,930 Apr. 7130 401 1325 82,168 
4,422 May 401 145 213 13,214 
2,420 June 12750 145 2493 149,576 
1,984 July 10650 740 3313 205,392 
1,714 Aug. 2700 468 921 .57,082 
1,380 Sept. 468 238 332 19.,930 

612 Oct. 238 120 190- 11,764 
3,234 Nov. 120 41 71 4,232 

---i"- Dec. 41 14 21 1 284 
1 2 6 , 8 4 0  Total • • • • 783,150 

Y e a r  1930 
868 Jan.] 670 0 _ 65T 4,048 

63,108 
6,486 

Feb, 
Mar. 

55 
1150 

0.5 

: 0.5 
8 

132 
43'6 

8,217 
15,928 Apr. 120 4 27 1,614 

2,682 May 20 4 9j .58 
2;.460 June 19170 14 1459 87,556 
2,906 July I .  7090 498. 1464 I 90,744 

36,412 Aug. 1040 457 652 40,448 
66,784 Sept. 682 217 393 I 23,576 
22,066 Oct. 5350 143 868 53,800 

7,222 Nov. 1120 112 364 21,854 
2 , 6 0 6  Dec. 296 27 120 7,436 

_22915.28_ Total ___11_ _=_ ___-..._ 340,287 



, 
A p p e n d i x  17 
S h e e t  7 

NAMOI RIVER AT GUNNEDAR 

Y e a r  1931 
Discharge 

Month i n  cusecs 
Max.j Min. Mean 

Jan. 179 15 49 
Feb. 416 0 38 
Mar. 1510 0 368 
Apr. 3950 143 687 
May 11580 179 1467 
June 31400 954 4526 
July 27370 1250 4760 
Aug. 1510 642 1003 
Sept. 828 316 512 
Oct. 580 161 297 
Nov. 621 112 243 
Dec. 12240 99 1631 
Total _ 

• • 
, 

• • • • 

Y e a r  1933 
J a n .  9 9 5 0  1 1161 
F e b .  1 5 5 0  2 6  293 
M a r .  37 1 11 
A p r .  26  1 9 
May 17 0 4 
J u n e  5 6 0  135 
J u l y  3 3 2 9  2 4 9  1366 
A u g .  4 7 3 0  3 2 3  1139 
S e p t .  3 0 1 0  5 726 
O c t .  2 3 9 9 0  2 8 6  4114 
Nov .  8 7 5 0  1 1 5 5  2934 
D e c .  4 2 0 0  550 

L T o t a l  • • 

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

[ D i s c h a r g e  -T 
1 f o r  M o n t h  [ 

A c r e  F e e t  IL 
3 , 0 5 4  Jan. 
2 , 1 2 4  1 Feb. 

2 2 , 8 3 3  L Mar. 
4 1 , 2 0 2  Apr. 
9 0 , 9 3 0  May 

2 7 1 , 5 7 6  June 
2 9 5 , 1 3 8  Juiy 

6 2 , 1 9 0  Aug. 
3 0 , 7 2 4  Sept. 
1 8 , 4 2 4  Oct. 
1 4 , 6 1 4  Nov. 

1 0 1 4 1 1 8  j Dec. 

-r Month 

9 5 3 , 9 2 7  11,:i,.. Total 

71,994 
16,422 

678 
530 
254 

8,082 
84,676 
70,634 
43,570 

255,090 
176,034 

1066  66,4100 
[ 7944064 

Y e a r  1935 
2 0 0 7 0  3 5 0  -3669 

7 0 0  2 6 5  447 
3 5 5  87 213 
1 5 0  6 4  90 
115 87 99 
1 3 0  81  107 
2 1 5  87 116 
1 7 0  87 126 
6 2 0  9 3  291 

2 4 3 0  1 3 0  447 
6 6 0  34  167 
5 0 0  31 180 

Total 

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

405 
405 

6410 
95 
80 

280 
250 

5590 
3030 
1260 
2050 
3350 

Y e a r  1937 
27 
18 
16 
34 
42 
50 

101 
147 
158 
111 

92 
48 

Y e a r  1932 
Discharge 
in 

Max.1 
cusecs 
Min, Mean 

Discharge 
f o r  Month 

I A c r e  Feet 
2371 38 111 6,906 

77 1 15 34 1,944 
1121 4 33 2,074 

591 32 48 2,894 
67 32 41 2;514 
67 44 53 3,180 

703 51 195 
. 

12,088 
179 67 82 5,482 

3950 51 1079 64,768 
5190 416 888 55,038 

996 112 421 ' 25,260 
217 67 128 7 948 

• • • • 189,696 

Y e a r  1934 
11 

-4 

Jan. 
1 Feb. 

Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 

1 Dec. 
F-Tota. 

23861 
9980[ 
1860 

610 
162 
230 

6540 
5030 

29050 
16470 

2380 
1650 

150 
490 
150 
128 

57 
57 

220 
1060 

370 
260 
330 
230 

682 
2290 

491 
273 
108 

79 
634 

2408 
5259 
2728 
.670 
582 

42,282 
128,224 

30,466 
16,368 

6,702. 
4,752 

39,280 
149,300 
315,560 
169,110 

40,180 
36,090 

9 7 8  314 

Y e a r  1936 
227,480 

25,006 
Jan. 
Feb. 

620 
1400 

0 
13 

116 
230 

7,198 
13,368 

13,178 1 Mar. 2390 74 516 31,996 
5,392 1 Apr. 354 90 182 10,936 
61166 , May 128 46 69 4,288 
6,402 June 150 40 66 3,950 
7,214 July 2740 169 

. 
887 54,980 

7,798 . Aug. 19400 315 2090 129,602 
1 3 , 2 4 8  I Sept. 2640 193 532 31,904 
27,714 ' Oct. 177 83 122 7,592 
10,038 i Nov. 79 16 50 3,012 
114148 I Dec. 435 7 108 6 722 

"160 784 , , 
[-Total 

' 3 0 5  548 

• Y e a r  1938 
148 9,132 Jan. 230 8 69 4,296 

66 3,700 ' Feb. 890 15 262 14,648 
432 26,782 Mar. 11 0 2 140 

49 2,948 ' Apr. 74 0 23 1,364 
50 3,118 ; May 1050 15 126 7,838 

152 9,128 June 330 38 105 6,310 
146 9,072 July 200 38 72 4,484 
828 51,352 Aug. 8790 189 1332 82,594 
621 37,260 Sept. 630 160 334 20,026 
333 20,676 Oct. 720 116 211 13,076 
394 23,664 Nov, 1400 63 329 19,738 
303 184800__4 Dec. 840 2 179 114068 

2 1 5 , 6 3 2  1 Total 1 8 5  582 



i 6 . 

A p p e n d i x  17 
S h e e t  8 

NAMOI RIVER AT GUNNEDAH 

Y e a r  1939 Y e a r  1940 

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. 1250 0 81 5,018 Jan. 380 0 69 4,270 
Feb. 68 0 7 412 Feb. 6760 0.1 429 24,890 
Mar. 7470 0 687 42,568 Mar. 43 0 7 490 
Apr. 500 29 150 9,014 Apr. 2480 6 219 13,118 
May 48 5 21 1,314 May 38 6 13 836 
June 43 6 19 1,118 June 103 0.6 18 1,128 
July 525 34 158 9,826 July 8 4 6 384 
Aug. 1050 85 400 24,822 Aug. 91 0 16 '1,022 
Sept. 290 33 110 6,612 Sept. 25 0 3 204 
Oct. 290 25 102 6,312 Oct. 34 0 5 306 
Nov. 420 48 176 10,532 Nov. .7970 0 409 24,538 
Dec. 1400 10 259 16L062 Dec. 13300 29 1082 67 094 
Total 133,610 1 Total 138,280 

Y e a r  1941 Y e a r  1942 
Jan. 31800 185 2798 173,490 Jan. 5 0 0.7 44 
Feb. 14900 I 95 838 46,950 Feb. 720 0 106 5,909 
Mar. 25000 I 95 3297 204,428 Mar. 800 0 81 5,014 
Apr. 630 I 145 309 18,544 Apr. 330 5 61 3,650 
May 230 109 137 8,476 May 29 0 3 216 
June 4220 200 1038 62,266 June 25 8 13 819 
July 720 I 290 486 30,160 July 35000 32 I 3492 216,572 
Aug. 275 I 152 206 12,800 Aug. 670 169 I 379 23,480 
Sept. 260 68 136 8,206 Sept. 230 130 161 9,634 
Oct. 1225 73 384 23,832 Oct. 9450 109 1740 107,872 
Nov. 760 79 305 18,328 Nov. 6550 280 1150 68,996 
Dec. 169 1 26 1,596 Dec. 2300 . 115 391 24,242 
Total .. .. .. 6 0 9  076 Total .. 466,448 

e a r  1943 Y e a r  1944 
Jan. 16100 380 212Tf 131,852 Jan. 2330 174 908 56,298 
Feb. 880 60 231 12,926 Feb. 1700 82 452 26,234 
Mar. 55 14 29 1,794 Mar, 82 8 27 1,666 
Apr. 70 12 34 2,062 Apr. 19 

. 
7 12 748 

May 130 23 43 2,646 May 1550 10 180 11,154 
June 415 88 163 9,768 June 330 70 118 7,052 
July 181 88 123 7,650 July 1650 70 431 26,712 
Aug. I 830 163 387 23,966 Aug. 19470 140 1899 117,756 
Sept. 3400 ' 225 470 28,196 Sept. 1340 205 503 30,210 
Oct. 3200 328 822 50,942 Oct. 338 63 155 9,630 
Nov. 1820 181 443 26,552 Nov. 49 10 23 1,414 
Dec. 1210 63 354 21,932 Dec. 14 3 7 462 
Total • . .. .. 3202.286 Total 289,336 

Y e a r  1945 Y e a r  1946 
Jan.3630J 
Feb. 
Mar. 
Apr. 

2200 
1900 

55 

1 
23 
15 
12 

211 
387 
265 

22 

13,112 
21,646 
16,414 

1,318 

Jan. 
Feb. 
Mar. 
Apr. 

5030J 
3501 

511. 
128 

2 
20 

2 
2 

277 
74 
15 
35 

17,192 
4,12t 

928 
2,100 

May 380 15 71 4,402 May 651 10 30 1,858 
June 13900 50 1515 90,892 June 1121 13 42 2,534 
July 4000 212 688 42,656 July 112 31 63 3,926 
Aug. 1800 280 619 38,354 Aug. 311 0 10 620 
Sept. 5050 225 1001 60,090 Sept. 1281 0 7 428 
Oct. 295 88 178 11,010 Oct. 751 0 15 920 
Nov. 250 46 115 6,880 Nov. 16501 0 78 4,662 
Dec. 280 26 108 6 , 6 7 4  Dec. 350 0 60 3,734 
Total • . • • .. 313,448 Total .. 43,028 



117. 
A p p e n d i x  17 
S h e e t  9 

NAMOI 

Y e a r  1947 

RIVER AT GUNNEDAH 

Discharge 
Y e a r  1948 

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 
J a n .  I 8000 0 426 26,406 Jan. 18360 375 2526 156,612 
Feb. 10610 15 1377 77,110 Feb. 350 86 179 10,354 
M a r .  f 4720 24 551 34,172 Mar, 6900 112 611 37,874 
A p r .  J 135 4 34 2,068 Apr. 112 75 90 5,430 
May 90 4 28 1,716 May 435 86 176 lo,no 
June 119 7 38 2,288 June 3500 65 961 57,658 
July 135 15 44 2,740 July 1350 375 674 41,760 
Aug. 585 45 158 9,806 Aug. 8150 200 898 55,654 
Sept. 6640 169 836 50,158 Sept. 3950 366 849. 50,966 
Oct. 3850 152 697 43,210 Oct. 755 119 300 18,614 
Nov. 755 208 389 23,324 Nov. 440 66 173 10,356 
Dec. 13320 390 4053 251,312 Dec. 188 55 94 5 848 
Total • • • • 524,310 Total • • 

• • • • 4 6 2  006 

Y e a r  1949  Y e a r  1950 
Jan. 
Feb. 
Mar. 

r3050 

1150 
440 

66 
66 
78 

324 
340 
167 

20,070 
19,064 
10,332 

JanE 

Feb. 
Mar. 

789 
1430 

943 

275 
175 

86 

45Tr 

735 
212 

28,362 
41,200 
13,160 

Apr. I 440 66 144 8,656 Apr. 28600 232 7060 I 424,000 
May 318 78 157 9,760 May 664 200 292 18,120 
June 4100 152 1014 60,824 June 23400 333 6106 366,342 
July 12500 272 1281 79,394 July 52000 2360 9882 J 612,682 
Aug. 20380 342 2300 142,576 Aug. 12100 2030 4325 268,160 
Sept. 24840 1400 7026 421,584 Sept. 3210 1050 1498 89,900 
Oct. 19600 1340 5058 313,616 Oct. 31100 1100 8403 520,972 
Nov. 15300 504 2103 126,206 Nov. 41400 2220 11270 676,222 
D e c .  J281O 303 871 53,992 Dec.J. 6950 1050 2300 142,620 
Total .. -.!.._- .. 1,266.074 T o t a l  .. 3,201,740 

Y e a r  1951 Y e a r  1952 
Jan. 1840 817 1110- 68,820 Jan. 204 35 71 4,414 
Feb. 1320 555 820 45,928 Feb. 493 25 77 4,452 
Mar. 682 291 415 25,754 Mar. 1710 80 450 27,880 
Apr. 391 214 298 17,858 Apr. 326 131 193 11,582 
May 321 237 262 16,242 May 5350 113 931 57,716 
June 8010 237 1487 89,236 J u n e  . 

19600 537 4192 251,530 
July 7950 863 1918 118,942 July 5990 808 1517 94,078 
Aug. 10700 1010 2958 183,380 Aug. 30400 1010 7178 445,062 
Sept. 1650 537 899 53,926 Sept. 2670 906 1668 100,086 
Oct. 808 204 369 22,894 Oct. 13000 761 2478 153,614 
Nov. 204 96 150 9,026 Nov. 1380 269 554 33,252 
Dec. 167 6 6  90 5,560 D e c .  326 131 196 12 134 
Total • • • • 657,566 Total .. .. .• 1 195  800 

Y e a r  1953 Y e a r  1954 
Than. 1010 96 239 14,804 Jan. 75 14 29 1,798 

Feb. 1600 66 364 20,366 Feb. 4000 19 659 36,891 
Mar. 808 113 241 14,916 Mar. 472 25 103 6,408 
Apr. 204 96 118 7,076 Apr. 25 19 23 1,356 
May 1710 113 735 45,584 May 25 14 19 1,158 
June 296 185 221 13,288 June 196 25 84 5,030 
July 1430 185 416 25,778 July 174 53 86 5,332 
Aug. 4200 204 1318 81,714 Aug. 174 80 110 6,850 
Sept. 3700 259 784 47,024 Sept. 334 42 91 5,452 
Oct. 564 187 289 17,910 Oct. 12300 80 1247 77,326 
Nov. 464 87 192 11,524 Nov. 20400 510 3105 186,292 
Dec. 115 19 47  21942 Dec. 1840 153 395 24,472 
Total .. .. .. 3 0 2 , 9 2 6  Total .• • • •• 358,372 

. • - • • • • •  • ••• 



A p p e n d i x  17 

Month 

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

NAMOI 

Y e a r  1 9 5 5  
Discharge 
i n  c u s e c s  

118. 

RIVER AT GUNNEDAH 

Discharge 
f o r  Month 
A c r e  Feet 

Month 

Sheet 

Y e a r  1956 
Discharge 
i n  c u s e c s  

10 

Discharge 
f o r  Month 
A c r e  Feet Max .  Min. Mean Max. Min. Mean 

670 80 263 16,328' Jan. 1550 289 534 33,094 
119000 96 9826 550,238 Feb. 60300 549 9686 561,804 

23700 670 3240 200,908 Mar. 16200 1270 3579 221,890 
629 367 494 29,620 Apr. 5010 833 1654 99,262 
670 367 442 27,392 May 19200 1270 8032 497,9:18 

4030 472 977 58,598 June 19700 2520 5665 339,896 
2590 549 1108 68,702 July 16900 2770 7090 440,000 
6110 863 1881 116,620 Aug. 15500 1595 3903 241,968 
2590 670 1211 72,634 Sept. 1670 1080 1335 80,080 

39000 549 5358 332,222 Oct. 7000 933 1843 114,254 
5090 910 1922 115,300 Nov. 2270 444 1031 61,884 
1650 589 894 55 456 Dec. 1470 356 609 37  744 

T o t a l  •• 

Y e a r  1957 Y e a r  1958 
Jan. 933 189 377 23,350 Jan. - -  5f 19 82 5,088 
Feb. 709 152 288 16,108 Feb. 490 40 148 8,308 
Mar. 833 152 312 19,372 Mar. 101 29 53 3,288 
Apr. 596 119 224 13,414 Apr. 31 13 21 1,266 
May 280 160 197 12,238 May 225 8 62 3,872 
June 280 160 187 11,220 June 116 45 73 4,354 
July 490 223 320 19,864 July 990 116 241 14,912 
Aug. 1270 211 341 21,126 Aug. 2650 150 446 27,662 
Sept. ' 884 128 305 18,286 Sept. 5840 360 1132 67,900 
Oct. 128 44 76 4,704 Oct. 15800 605 2301 142,650 
Nov. 76 8 34 2,044 Nov. 560 115 267 16,042 
Dec. 87 6 28 1,764 Dec. 5210 88 706 4 3  744 
Total l .. .. .. 163,490 T o t a l  

....._ . . . . • 3 3 9  086 

Y e a r  1959 Y e a r  1960 
rJan. 1425 115 506 - 31.398 Jan. 820 80 365 22,330 

Feb. 1750 88 474 26,542 Feb. 192 65 118 6,870 
Mar. 5000 335 963 59,678 Mar. 149 33 90 5,606 
Apr. 830 182 428 25,702 Apr. 248 65 116 6,954 
May 182 98 140 8,686 May 217 86 140 8,660 
June 380 114 143 8,560 June 114 86 101 6,062 
July 1520 182 561 34,758 July 2910 99 680 42,178 
Aug. 850 260 475 29,464 Aug. 4950 208 831 51,530 
Sept. 630 87 182 10,916 Sept. 2180 168 388 23,280 
Oct. 980 86 454 28,138 Oct. 335 110 189 11,726 
Nov. 1810 350 726 43,550 Nov. 4860 76 554 33,264 
Dec. 2310 284 784 48,584 D e c .  1660 205 1692 1 0 4  890 
Total .. .. 3 5 5 2 9 7 6  Total .. 3232350 

Y e a r  1961 Y e a r  1962 
Jan. 
F e b .  j 

920 
144 

110 
80 

- 247 
108 

15,290 
6,048 

Jan. 
Feb. 

23700 
3120 

217 
1090 

337T 

1637 
209,456 

91,660 
Mar. 200 90 118 7,290 Mar. 1090 470 897 55,590 
Apr. I 200 100 155 9,298 Apr. 785 132 262 15,716 
May I 160 130 147 9,092 May 900 108 314 19,500 
June 180 63 126 7,588 June 810 150 367 22,00b 
July 180 50 85 5,284 July 1150 113 321 19,906 
Aug. 1460 68 253 15,698 Aug. 2650 137 852 52,808 
Sept. j 240 50 119 7,154 Sept. 1025 152 642 38,500 
Oct. 350 45 96 5,964 Oct. 9160 152 1311 81,270 
Nov. 4690 43 696 41,786 Nov. 2900 575 1523 91,400 
Dec. 5770 130 720 4 4 2 6 3 2  D e c .  1 8 0 0  170 920 57,100 
Total • • .. .. 175,124 T o t a l  .. .. .. 754,906 



119. A p p e n d i x  17 
S h e e t  11 

Y e a r  1963 

NAMOI RIVER AT GUNNEDAH 

Y e a r  1 9 6 4  
Discharge Discharge Discharge Discharge 

M o n t h  I i n  Cusecs f o r  Month Month i n  Cusecs f o r  Month 
Max. Min.' Mean A c r e  Feet Max.7 Min. Mean A c r e  Feet 

Jan. 5050 170 904 56,100 Jan. 50800 415 3240 201,000 
Feb. 765 150 271 15,200 Feb, 1090 810 923 53,500 
Mar. 430 132 200 12,400 Mar. 1850 190 554 34,400 
Apr. 520 98 184 11,000 Apr. 9380 120 1031 61,900 
May 14200 132 3300 205,000 May 1330 250 754 46,700 
June 15000 1330 3950 237,000 June 3350 250 927 55,636 
July 2820 1380 1610 99,660 July 12200 495 2622 . 163,000 
Aug. 7100 550 1981 123,000 Aug. 4730 295 1216 75,00 
Sept. 8730 1230 2013 121,000 Sept, 3600 385 758 45,478 
Oct. 1480 1130 1270 78,700 Oct. 6110 1090 1928 119,564 
Nov. 1280 415 680 40,800 Nov. 1400 930 1074 64,440 
Dec. 1320 375 721 4 4  700 Dec. 1140 178 568 35,200 
Total • • • • 1,044,560 Total • • • • 956,218 

Y e a r  1965 Y e a r  1966 
Jan. 570 290 405 25,120 Jan, 730 480 624 38,680 
Feb. 430 325 377 21,140 Feb. 730 430 634 35,480 
Mar. 570 84 222 13,774 Mar. 950 75 360 22,312 
Apr. 132 84 101 6,072 Apr. 97 85 87 5,196 
May 99 60 77 4,804 May 85 34 65 4,026 
June 71 60 70 4,172 June 109 12 38 2,254 
July 132 60 83 5,148 July 28 0 12 758 
Aug. 153 84 141 8,754 Aug. 290 0 57 3,568 
Sept. 690 84 288 17,284 Sept. 140 22 56 3,330 
Oct. 690 178 497 30,832 Oct. 400 41 86 5,300 
Nov. 570 153 435 26,126 Nov. 4750 58 551 33,000 
D e c .  -L__ 

2 6 8 0  84J 381 

-I 
2 3 , 6 3 4  Dec. 580 185 361 22.2_400_ 

,__Total. 
_ 

1 
. 

i 
• . 1 8 6 , 8 6 0  1 Total 1 

Y e a r  1967 Y e a r  1968 
Jan. 1720 320 624 - 38,700 Jan. 18600 260 1870 116,000 
Feb. 630 460 608 34,100 Feb. 1175 355 721 41,800 
Mar. 1780 22 218 13,500 Mar, 595 30 204 12,700 
Apr. 65 28 40 2,400 Apr. 212 42 /4 4,410 
May 106 22 56 3,460 May 2650 60 330 20,400 
June 62 17 31 1,860 June 310 70 117 7,000 
July 85 28 52 3,210 Jut)/ 4750 70 423 26,300 
Aug. 205 28 110 6,820 Aug. 9310 160 1846 114,000 
Sept. 450 125 240 14,400 Sept. 3060 275 727 43,600 
Oct. 915 140 339 21,000 Oct. 2830 275 495 30,700 
Nov. 370 160 203 12,200 Nov. 570 165 299 17,900 
Dec. 730 230 405 25,100 Dec. 610 71 338 20,900 
Total .. .. .. 176,750 Total .• •• • T 

_____ 4 5 5  710 

. . • •  I W V  • • • • • • • •  •••• 



120. 
A p p e n d i x  18 
S h e e t  1 

LOCATION: 

NAMOI RIVER AT BOGGABRI 

L a t i t u d e  3 0 ° 4 0 '  L o n g i t u d e  150°04' 

PERIOD OF ESTABLISHMENT: • J u n e  1 9 3 6  t o  date 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

3 2  years 

- R . L .  7 5 5 . 2 4  N o r t h  W e s t  W a t e r  Conservation 
Datum 

CATCHMENT AREA: 8 , 7 0 0  s q u a r e  miles 

CONTROL: I n d u r a t e d  Clay 

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  F e b r u a r y  1937 

S t a f f  G a u g e ,  r a n g e  0 - 3 0  feet 

CURRENT METER OBSERVATIONS: ( a )  Number  o b t a i n e d  264 

( b )  Maximum observation 
i n  c u s e c s  : 12,300 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS; 

MEAN DAILY DISCHARGE FOR 
3 2  YEARS: 
( S e e  Remarks) 

MEAN ANNUAL DISCHARGE FOR 
32_YEARS:- 
( S e e  Remarks) 

REMARKS 

( c )  Minimum observation 
i n  c u s e c s  0.2 

1 5 0 , 0 0 0  cusecs 

1 , 0 5 6  cusecs 

7 7 1 , 0 0 0  a c r e  feet 

As f r o m  M a r c h  1 9 6 0  f l o w s  w e r e  p a r t l y  due 
t o  c o n t r o l l e d  r e l e a s e s  f r o m  K e e p i t  Dam 
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NAMOI RIVER AT BOGGABRI 

A p p e n d i x  18 
S h e e t  .2 

Y e a r  1937 
D i s c h a r g e  Discharge 

M o n t h  i n _ c u s e c s  f o r  Month 
- M a x . ]  M i n . f  Mean LAc.re Feet 

J a n .  No R e c o r d s  9,100* 
F e b .  No R e c o r d s  3,700* 
M a r .  3 9 2 0  281 4 5 9  28,458 
A p r .  192 4 0 f  76  4,572 
May - 36  2 8  3 4  2,136 
J u n e  4 1 0  36 158 9,460 
J u l y  7 6 0  97  2 6 3  16,280 
Aug.  4 9 1 0  1 5 0  7 9 1  49,030 
S e p t .  3 1 0 0  2 0 3  7 2 1  43,268 
O c t ,  1 2 4 0  117 3 2 8  20,346 
N o v ,  1 3 6 0  1 0 3  4 1 1  24,636 
D e c .  1 6 3 0  6 0  2 4 0  14,894 
Total • •  

[ 2 2 5 L  880* 

Y e a r  1939 
0 . 5  .74 
0 . 5  8 

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

LDec. 
Total 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
D e c .  83 
T o t a l  1 .. 

970 
50 

6210 
635 

55 
28 

543 
1180 

385 
215 
385 
840 

34 
19 
12 
28 

199 
36 
36 
45 
28 

489 
149 

34 
19 

224 
435 
100 

86 
135 
195 

4,558 
437 

30,343 
8,942 
2,096 
1,164 

13,916 
26,988 

5,992 
5,342 
8,110 

Y e a r  1938 
D i s c h a r g e  Fscharge 

M o n t h  i n  c u s e c s  f o r  Month 
Max.  M i n .  Mean  A c r e  Feet 

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

. 

990 12 84 5,204 
1930 23 322 18,052 

23 3 10 602 
40 1 4 240 

1250 12 103 67390 
358 55 174 10,434 
230 55 93 5,794 

7120 ' 266 1559 96,660 
910 150 312 18,736 
692 131 22.3 • 13,852 

1030 97 272' - 
4 4 0  2 73 

„16,348 
4,498 

T o t a l  • •  • •  .196,810 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Ncv. 

2 , 0 8 6  D e c .  7650 

Y e a r  1 9 4 0  
4 3 5 E  4 63 

3 4 7 5  2 305 
2 0  2 8 

2 0 5 0  2 168 
4 24 

37  1 
4 4 4 

7 4  1 14 
1 0 0.2 
2 0 0.7 

1 3 4 0  0 80 
7 4  917 

• • 1 1 9 , 9 7 4  1 Total •• 

Y e a r  1941 
3 7 0 0 0  351  452 

7 1 1 0  136  76 
2 8 8 0 0 '  • 55 395 

7 0 1  136 30 
157 55 9 

3 1 8 0  178 105 
556  2 4 5  39 
3 1 8  139 19 
3 0 5  8 3  16 

1 1 0  8 3  22 
4 1 8  1 0 5  18 

10  3 

Y e a r  1943 

••••IL 

Y e a r  1.942 

3,900 
17,664 

470 
10,108 

1,460 
544 
248 
864 

14 
41 

4,818 
56,852 
9 6 , 9 8 3  

8 2 8 0 , 7 3 6  ' Jan. 10 0 2 , 110 
7 42,952 Feb. 648 0 160 8,978 
0 244,884 Mar. : 985 1 106 6„552 
2 18,120 Apr. 385 1 67 4,048 
2 5,688 May 1 0 0 4 
4 63,268 June 23 2 12 738 
9 24,750 July I 48400 23 4919 304,948 
7 12,190 Aug. 830 199 410 25,148 
6 9,980 Sept. 285 164 214 13,384 
0 13,642 Oct. 9010 146 1618 100,332 
5 11,454 Nov. 5330 328 979 58,726 
1 9 Dec. 2560 179 387 2 4  024 --4--- 

7 2 9 , 5 9 6  T o t a l  ..L .. .. 5 4 6  992 

Y e a r  1944 
Jan. 16100 380 2127 131,852 Jan 2295 274 1106' 68,544 
Feb. 

. 
360 82 202 11,312 Feb. 1700 82 452 26,234 

Mar, 82 28 44 2,698 Mar. 82 8 27 1,650 
Apr. 36 21 27 1,636 Apr.. 24 7 15. 876 
May 45 18 29 1,780 May 1240 15 192 11,932 
June 415 88 163 9,768 June 535 46 158 9,466 
July 135 80 102 6,118 July 1420 . 72 387 24,000 
Aug. 800 72 383 23,730 Aug. 16600 115 1785 110,646 
Sept. 880 260 463 27,794 Sept 1410 220 448 26,850 
Oct. 2720 435 934 57,900 Oct. 310 58 ' 142 8,828 
Nov. 2210 310 637 38,210 Nov. 53' 10 29 1,754 
D e c .  

--f-- 
790 

1821 
370 • 2 2 , 9 2 8  Dec. 10 1 5 283 1 335,726 Total .. .. 2 9 1  063 

* Estimated 
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NAMOI RIVER AT BOGGABRI 

A p p e n d i x  18 
S h e e t  3 

Y e a r  1945 Y e a r  1946 

Month 
Discharge 
in 

Max. 
cusecs 
Min. Mean 

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 

Jan. 2710 1 207 12,840 Jan. 3760 16 287 17,838 
Feb. 2200 23 387 21,646 Feb. 135 63 76 4,250 
Mar. 1900_ 15 265 16,414 Mar. 51 2 15 928 
Apr. 55 12 22 1,318 Apr. 45 16 30 1,812 
May 380 15 71 4,402 May 65 10 30 1,868 
June 13900 50 1515 90,892 June 40 17 23 1,372 
July 4000 212 688 42,656 July 63 26 47 2,934 
Aug. 1800 280 619 38,354 Aug. 31 0 10 6.20 
Sept. 5050 225 1001 60,090 Sept. 6 0 2 100 
Oct. 295 88 178 11,010 Oct. 54 0 15 900 
Nov. 250 46 115 6,880 Nov. 870 0 55 3,326 
Dec. 278 19 98 6,094 Dec.. 560 8 69 4,280 
Total .. •• 3122.596 Total •• 40,218 

Y e a r  1947 Y e a r  1948 
Jan. 7610 0 88 5,454 Jan. 18231 360 2588 160,510 
Feb. 19400 247 1646 92,202 Feb. 360 82 182 10,584 
Mar. 2600 1 589 36,496 Mar. 4810 101 663 41,104 
Apr. 82 15 31 1,890 Apr. 82 64 71 4,272 
May 101 19 37 2,268 May 360 64 173 10,724 
June 48 15 29 1,718 June 3112 64 962 57,776 
July 91 5 35 2,190 July 1360 385 715 44,310 
Aug. 720 34 132 8,204 Aug. 6.513 211 829 51,388 
Sept. 5500 211 887 53,214 Sept. 3693 335 832 49,926 
Oct. 2950 164 768 47,594 Oct. 890 211 372 23,040 
Nov. 755 208 389 23,324 Nov. 385 48 151 9,090 
Dec. 13320 390 4053 251,312 Dec. 164 15 66 4,066 
Total •• • . •• 525,866 Total • . •• •• 466,790 

Y e a r  1949 Y e a r  1950 
Jan, 2790 34 305 18,902 Jan. 1230 310 587 36,374 
Feb. 1160 48 337 18,854 Feb. 1760 213 902 50,526 
Mar. 465 64 166 10,320 Mar. 1160 106 261 16,188 
Apr. 435 34 124 7,440 Apr. 53500 330 7566 453,86 
May 360 64 174 10,836 May 790 190 344 21,354 
June 3360 142 1002 60,130 June 28500 420 8039 482,360 
July 9524 187 1147 71,172 July 69200 2940 15597 967,044 
Aug. 22800 121 2477 153,558 Aug. 22800 2590 7137 442,520 
Sept. 32800 1420 8073 484,384 Sept. 2740 1510 1938 116,280 
Oct. 19600 1340 5058 313,616 Oct. 44400 2360 14200 880,420 
Nov. 16600 600 2727 163,620 Nov. 67600 2510 21844 1,310,660 
D e c .  2970 391 1145 7 1 1 1 7 8  Dec. 16420 1050 3008 186,480 
Total .. .. .. 12.3841.010 Total .. 4,964,192 

Y e a r  1951 Y e a r  1952 
Jan. 1690 850 1119 69,352 Jan. 124 19 61 3,758 
Feb. 1340 613 874 48,958 Feb. 227 15 72 4,202 
Mar. 700 375 489 30,308 Mar. 1300 104 389 24,098 
Apr. 375 253 292 17,490 Apr. 476 144 250 15,020 
May 300 230 263 16,248 May 5340 139 888 55,073 
June 7450 253 1536 92,182 June 28800 820 4514 270,858 
July 6610 1070 2323 144,010 July 5420 557 1520 94;260 
Aug. 10600 1070 3099 192,140 Aug. 16100 820 9919 615,000 
Sept. 2040 641 954 57,262 Sept. 3930 940 1591 95,438 
Oct, 557 206 375 23,254 Oct. 10000 850 2627 162,898 
Nov. 206 84 125 7,498 Nov. 1200 84 473 28,380 
Dec. 185 64 118 7 L 2 9 2  D e c .  336 134 221 13 728 
Total 705,994 t_Total .. .. .. 1 , 3 8 2  718 



123. 
A p p e n d i x  18 
S h e e t  4 

Month 

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

Year 

NAMOI 

1953 

RIVER AT BOGGABRI 

Discharge 
Y e a r  1954 

Discharge Discharge D i s c h a r g e  I 
i n  cusecs f o r  Month Month i n  cusecs f o r  M o n t h  1 

Max. Min. Mean A c r e  Feet Max. Min. Mean A c r e  Feet 
820 

2480 
84 
84 

269 
454 

16,658 
25,444 

Jan, 
Feb. 

82 
7260 

11 
17 

24 
1078 

1,492 
60,350 

1132 129 300 18,604 Mar. 717 94 236 14,624 
209 106 136 8,416 Apr. 94 31 71 4,246 

No Records 46,000* May 82 31 37 2,28 
No Records 13,500* June No Records 5,000* 
No Records 26,000* July No Records 5,300 
No Records 82,000* Aug- 129 82 97 6,0.12 
No Records 58,000* Sept. 307 24 69 ,4,132 

461 209 281 17,450 Oct. 11200 82 1751 108,582 
290 152 233 13,966 Nov. No Records 260,000 
i.5aj iii 62 3,838 Dec. 2 2 2 0 4 _  19.1._IL 27  498 

. • • 3 2 9  8 7 6 *  
... 

Total 
.443 

4 9 9  51 

Y e a r  1955 
J a n .  2 5 0 0  1 0 0  5 8 8  36,458 
F e b .  1 5 0 0 0 0 1  2 4 3  1 3 0 4 0  730,000 

1 

M a r .  4 6 0 0 0 1  6 5 6  6 5 1 8  404,126 
A p r .  No R e c o r d s  30,000* 
May No R e c o r d s  28,000* 
J u n e  No R e c c r d s  59,000* 
J u l y  No R e c o r d s  69,000* 
A u g .  No R e c o r d s  117,000* 
S e p t .  No R e c o r d s  73,000* 
O c t .  7 1 0 0 0 1  4 0 0 1  9 9 0 8  614,298 
N o v .  No R e c o r d s  116,000* 
D e c .  2 0 4 0 i  6 3 7 4 _  9 9 5  61,718 
T o t a l  . .  

1 
. .  j . .  ,338,600* 

Y e a r  1957 
J a n .  7 9 0 ]  2 5 8 1 -  413 
F e b .  7 9 0  2 1 6 '  330 
M a r .  6 4 5  2 2 6  329 
A p r .  7 9 0  156  250 
May 2 8 0  186  224 
J u n e  3 0 2  176  205 
J u l y  4 4 5  2 8 0  342 
A u g .  1 3 0 0  2 2 6  329 
S e p t .  1 0 8 5  147 389 
O c t .  147 55  93 
N o v .  6 0  19 42 
D e c .  104  16 

I Total 

Y e a r  1959 

25,628 
18,468 
20,386 
14,974 
13,868 
12,300 
21,204 
20,414 
23,324 

5,790 
2,512 

37 2,280 
1E1811148 

Jan. 1450 83 526 
Feb. 2780 63 591 
Mar. 4470 376 1024 
Apr. 1045 227 496 
May 218 104 158 
June 275 123 159 
July 1380 208 54C 
Aug. 870 301 476 
Sept. 980 103 232 
Oct. 980 103 492 
Nov. 1840 570 94C 

I_Dec. 2040j 445_I_ 892 
Ljotal I .. . .  ... .. 

32,590 
33,106 
63,464 
29,776 

9,792 
9,538 

33,504 
29,502 
13,892 
30,534 
56,380 
55,280 

397,358 

Y e a r  1956 
nan 1620 357 531 32,934 

Feb. 100000 637 9975 578,546 
Mar. 18000 1260 3828 237,354 
Apr. 4140 873 1801 108,104 
May 43500 2780 10429 646,600 
June 67500 2610 9942 596,520 
July 28200 3280 11367 704,800 
Aug. 20600 1810 4846 300,470 
Sept. 1790 1250 1477 88,640 
Oct. 7100 1040 1857 115,136 
Nov. 2150 570 1058 63,464 

1 Dec. 1130 408 612 37,926 
1 Total • • 3.510,494 

Y e a r  1958 
' Jan. 370 28. 85 5,284 

Feb. 2080 65 241 13,486 
Mar. 83 46 65 4,032 
Apr. .46 12 22 1,300 
May 215 10 54 3,328 
June 119 46 76 4,568 
July 665 104 203 12,598 
Aug. 1925 95 397 24,590 
Sept. 4770 348 '960 57,594 
Oct. 12800 632 2337 144,900 
Nov. 577 178 287 '17,230 
D e c .  j_5570 119 

--..... 
749 .46,438 

.• 3 3 5  348 gotai 
.... , . 

Y e a r  1960 
pan. • 620 84 279 17,298 

Feb. 178 85 115 6;686 
Mar. 135 38 83 5,176 
Apr. 194 95 114 6,836 
May 210 90 139 8,6/6 
June 100 64 75 4,524 
July 3810 64 601 37,244 
Aug. 4670 194 782 48,480 
Sept. 2990 140 404 24,262 
Oct. 1810 208 418 25,914 
Nov. 6100 • 43 676 40,540 

_U_Dec. 1 7 0 0 0  264 1777 110i178 
_I T o t a l  3322764 

* Estimated 



124. 

NAMOI RIVER AT BOGCABRI 

Y e a r  1961 

A p p e n d i x  18 
S h e e t  5 

Y e a r  1962 
r-- 1 

Month 
1 L 

D i s c h a r g e  1 
1 

i n  c u s e c s  1 
D i s c h a r g e  gechar 
f o r  Month 
A c r e  F e e t  _1 

i Month 
Discharge 
i n  c u s e c s  • 

D i s c h a r g e  1 
f o r  Month 
A c r e  Feet Max .  M i n . _  Mean  

i 
Max .  M i n . '  Mean 

1 Jan. 
i Feb. 

Mar. 
1 Apr. 
I May 1 
1 June 
1 July 
1 Aug. 
( Sep. 
1 Oct, 
1 Nov. 
1 Dec. 

7 8 0 1  101 
2 0 8 1  76 

1 
5001  88 
1501  86 

; 1501  109 
6 5 0  65 
A 2 2  43 

i 1 7 1 0 1  65 
4 9 0 1  

1 38 
2 2 5 1  28 

4 9 2 0 1  38 
6 8 0 0 1  101 

2 5 6  1 
104; 
131 1 
130; 
127 ! 
1341 

57 
2641 
135 

77 
817 
733 

15,900 
5,840 
8,140 
7,830 
7,890 
8,026 1 

1 3,520 
16,340 

8,120 
4,790 

49,000 

. 4 5  500 

; Jan. 
1 Feb. 1 

Mar. i 
Apr. 

1 May 
1 June 
: July 
! Aug. 
1 1 Sept. 
, Oct. 
; 
I Nov. 
LI__Dec. 

54333 
3280 
1650 

820 
725 
600' 
.855 

2805 
1020 

'8250 
4020 
1820 

222 
1300 

695 
160 
144 
192 

A44 
210 
410 
458 
920 
250 

5137 
2013 

924 
295 
283 
348 
306 
885 
655 

1384 
1636 

880 

3 1 8 , 0 0 0  1 
1 1 3 , 0 0 0  ' 

1 5 7 , 3 0 0  , 
1 7 , 7 0 0  ' 
17,500 
20,900 
19,000 
54,9.00 
39,300 
85,800 
98,100 
-54 600 

Total 0 0  
1 

* 0  ..t., 0 *  

T 

1 8 0 , 8 9 6  Total .. • • .. 8 9 6  100 

Y e a r  1963 Y e a r  1964 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

7950 
482 
478' 
478 

20150 
22800 

2350 
6540 
7680 
1440 

950 
1300 

2701 
2251 
166; 
1191 
135! 

12501 
10551 
10901 
11251 

8551 
4101 
4101 

1048 
280 
262 
219 

4903 
5089 
1499 
1784 
2010 
1093 

584 
738 

65,000 
15,700 
16,300 
13,200 

304,000 
305,000 

93,000 
111,000 
121,000 

67,700 
35,000 
4j00 IL 

il Jan. 
li Feb. 
I' 
0 Mar. 

d Apr. 
11 May 11 y 
0 June 
11 July 
1,1 Aug. 
F Sept. 
I Oct. 
1 Nov. 

Dec. 

593001 

990 
840 

8550 
1235 
2840 

11900 
3580 
1945 
6540 
1130 
1060 

386 
840 
212 
156 
312 
292 
500 
700 
500 

1130 
930 
525 

5933 
887 
484 

1089 
830 
926 

2587 
1184 

872 
-2059 

1044 
610 

368,000 
51,400 
30,000 
65,000 
51,400 
55,600 

155,000 
73,400 
52,300 

128,000 
62,700 
37 800 

Total .. . .  
1 

.. 1 i9,600 IL Total • . .. .. 1,130,600 

Y e a r  1965 Y e a r  1966 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
Ju1y 
Aug. 
Sept. 
Oct. 

' Nov. 
D e c .  j 

525' 
400 
378 
160 

96 
81 
96 

160 
550 
610 
740 

3000 

400. 
334 
112 

96 
81 
67 
54 
81 
81 

134 
81 
754_ 

4341 
. 361 

2 5 2  1 
117 

88 
81 
79 

140 
249 
454 
476 
524 

2 6 , 9 0 0  11 J a n .  --1 
1 2 0 , 2 0 0  il Feb. 

1 5 , 6 0 0  11, Mar. 
1 7 , 0 1 0  0 Apr. 

5 , 4 7 0  111. May. 
4 , 8 3 0  11 June 
4 , 9 1 0  11 July 
8 , 6 6 0  k Aug, 

1 4 , 9 0 0  0 Sept. 
2 8 , 1 0 0  H Oct. 
2 8 , 6 0 0  11. Nov. i 
3 2 , 5 0 0  I L  Dec. 

715 
775 
810 

75 
68 
76 
24 

216 

118 
845 

4940 
600 

425 
525 

66 
58 
34 
19 
14 
10 
39 
39 
80 

1451 

574 
631 
354 

63 
54 

' 43 
18 
50 
61 

143 
712 
366 

35,600 
35,400 
21,900 

3,790 
:3,360 

2,600 
1,140 
3,100 
3,670 
8,840 

42,700 
22,700 

Total 
.....1 .. . .  , . .  _/ 1 9 7 / 6 8 0  Ii T o t a l /  . 

i 184,800 

e a r  1967 Y e a r  1968 
_ Jan. 

Feb. 
1360 

550 
2 3 2  5 3 5  3 3 . 2 0 0  

. 3951 4 9 9  28,000 
Jan. 
Feb, 

28800 
1320 

244 
506 

1n5 
'il6 

117,000 
41,5(50 

Mar. 4980 3 7 !  366 22,700 Mar. 552 53 182 11,300 
Apr. 55 3 0 i  40 2,410 Apr. 118 53 78 '4,700 
May 105 3 0 i  56 3,490 May 5340 53 556 34,500 
June 55 371 39 2,360 June 368 76 141 • 8,500 
July- 65 411 56 3,460 :1Aly 3270 84 416 25,800 
Aug. 225 4 1 ,  104 6,440 Aug. 9520 162 197) 123,000 
Sept. 330 138 196 11,800 Sept, 3060 302 889 53,300 

. 
Oct. 625 99: 305 18,900 Oct. 2720 186 459 28,500 
Nov. 262 134' 157 9,450 'Nov. 440 132 262 15,700 
Dec. 500 244 356 22,100 Dec. 530 110 318 19,700 
Total .. 

I . 1 _ 1  
-. 164,310 Total .• 483,500 



125. A p p e n d i x  19 
S h e e t  1 

NAMOI RIVER AT NARRABRI 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

L a t i t u d e  3 0 0 2 0 1  L o n g i t u d e  149°46' 

J a n u a r y  1 8 9 2  t o  date 

52 years 

R . L . 6 7 0 . 5 5  N o r t h  W e s t  W a t e r  Conservatiol 
Datum 

CATCHMENT AREA: 9 , 7 0 0  S q u a r e  Miles 

CONTROL: Gravel 

EQUIPMENT: S t a f f  g a u g e  r a n g e  0 - 2 5  feet 

CURRENT METER OBSERVATIONS: ( a )  Number  obtained 
( F r o m  2 3 / 3 / 1 9 0 8  t o  date) 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
52 YEARS: 
( 1 9 1 7 - 1 9 6 8 )  ( S e e  Remarks) 

MEAN ANNUAL DISCHARGE FOR 
52 YEARS: 
( 1 9 1 7 - 1 9 6 8 )  ( S e e  Remarks) 

REMARKS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

3 1 , 5 0 0  cusecs 

4 0 8  cusecs 

2 9 8 , 0 0 0  a c r e  feet 

346 

:13,500 

0.5 

R e c o r d s  p r i o r  t o  1917  a r e  considered 
u n r e l i a b l e  a n d  h a v e  n o t  b e e n  included. 

As f r o m  M a r c h  1 9 6 0  f l o w s  w e r e  p a r t l y  du 
t o  c o n t r o l l e d  r e l e a s e s  f r o m  K e e p i t  Dam. 



126. 

NAMOI RIVER AT NARRABRI 

A p p e n d i x  19 
S h e e t  2 

Y e a r  1917 Y e a r  1918 

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. 4261 240 861 53,376 Jan 5051 250 881 54,628 
Feb. 2896 230 797 44,628 Feb. 758 123 251 14,054 
Mar. 210 90 145 8,972 Mar. 123 70 96 5,944 
Apr. 90 63 73 4,386 Apr. 90 50 68 4,082 
May 70 45 49 3,010 May 90 63 76 4,692 
June 157 40 92 5,572 June 77 45 64 3,836 
July 190 63 101 6,280 July 63 40 48 2,974 
Aug. 165 132 147 9,128 Aug. 720 63 300 18,6.26 
Sept. 25690 132 3515 210,880 Sept. 610 140 238 14,308 
Oct. 3230 250 993 61,560 Oct. 104 77 93 5,782 
Nov. 10078 220 2762 165,744 Nov. 90 45 61 3,706 
Dec. 1860 285 855J__52,992 Dec. 50 14 i 29 1,792 
Total • • 626,528 Total .. • 134,424 

Y e a r  1919 Y e a r  1920 
Jan. 77 14 22 1,366 Jan. 855 17 172 10,646 
Feb. 173 20 39 2,202 Feb, 485 50 116 6,734 
Mar. 148 10 52 3,226 Mar. 45 14 22 1,340 
Apr. 14 6 9 528 Apr. 10 0 1 38 
May 20 10 12 762 May 14 0 7 408 
June 90 10 47 2,840 June 7924 10 328 19,686 
July 63 25 35 2,210 July 15950 455 4361 270,410 
Aug, 25 17 21 1 , 2 9 0  ' Aug. 7000 525 1686 104,540 
Sept. 14 14 14 868 Sept. 5490 1035 2141 128,450 
Oct. 90 14 33 2,044 Oct. 1300 455 712 ' 44,130 
Nov. 30 10 19 1,160 Nov. 670 217 352 21,108 
Dec. 665 10 134 82.296 Dec. 1905 180 553 34'298" 
Total a • .• .. 26  792 Total 641,788 

Y e a r  1921 Y e a r  1922 
Jan. 204 65 117 7,248 Jan. 3790 368 1371 85,006 
Feb. 115 58 70 3,934 Feb. 435 169 288 16,134 
Mar. 2940 65 469 29,130 Mar, 870 115 299 18,566 
Apr. 2820 96 505 30,312 Apr. 180 115 152 9,140 
May 870 115 310 19,220 May 115 96 105 6,512 
June 5830 870 2551 153,050 June 204 96 123 7,350 
July 2520 760 1416 87,790 July 1420 115 314 19,460 
Aug. 13750 1240 4239 262,804 Aug. 1125 260 551 34,174 
Sept. 1905 475 781 46,850 Sept. I 455 217 309 18,520 
Oct. 5600 670 2099 130,120 Oct. 325 180 218 13,516 
Nov. 1700 420 778 46,700 Nov. 260 96 140 8,420 
Dec. 6320 204 1006 62,380 D e c .  1550 115 492 30,506 
Total 8 7 9  538 Total • • .. 267,304 

Y e a r  1923 Y e a r  1924 
IJan. 125 80 105 6,532 Jan. 835 108 349 21,780 

Feb. 80 72 78 4,352 Feb. 3650 250 1234 71,594 
Mar. 72 65 69 4,254 Mar. 301 80 203 12,584 
Apr. 72 65 66 3,928 Apr. 383 80 242 14,530 
May 65 65 65 4,030 May 362 177 224 13,894 
June 115 65 75 4,506 June 710 165 329 19,784 
July 1360 278 769 47,706 July 1640 301 880 54,604 
Aug. 780 260 424 26,314 Aug. 1193 383 602 37,368 
Sept. 3750 165 1034 62,034 Sept. 2360 655 954 57,248 
Oct. 283 165 188 11,682 Oct. 2440 740 1297 80,422 
Nov. 362 140 215 12,910 Nov. 10650 682 2967 178,038 
Dec. 500 37 96 5,946 Dec. 1360 320 660 4 0  944 
Total .. .. .. 194,194 Total .. 6 0 2  790 



127, A p p e n d i x  12 
S h e e t  3 

Month 

J a n .  T 
Feb. 
Mar. 
Apr. 
May I 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Total 

NAMOI RIVER AT NARRABRI 

Y e a r  1925 
Discharge D i s c h a r g e  1 

i n  cusecs f o r  Month Month 
Max. Min. Mean A c r e  Feet 

682 98 238 14,790 .Jan. 
165 98 134 6,972 Feb. 
118 80 99 6,124 Mar. 

89 72 82 4,952 Apr. 
98 64 78 4,874 May 

108 89 95 5,686 June 
250 80 127 7,898 July 
550 140 243 15,104 Aug. 
525 233 386 23,190 Sept, 
233 31 143 8,862 Oct. 

1835 89 461 27,670 Nov. 
165 25 84 5 1 2 4 6  Dec. 
• • • • • • 131 368 Total 

Y e a r  1927 

Y e a r  1926 
D i s c h a r g e  

. 
Discharge 

i n  c u s e c s  f o r  Month 
Max .  M m .  Mean A c r e  Feet 
1940 108 

118 17 
2060 13 

362 17 
1550 50 

960 165 
835 ,108 
320 233 
233 217 
320 98 

98 37 
1700 31 

• • 

541 
58 -',11::-58 .2358 167 A:0;388 
9 6  5,796 

558  34,602 
532 31,954 
3 7 4  23,210 
2 6 8  16,054 
2 2 4  13,870 
1 8 0  11,208 

71 4,268 
' 1 2 9  8 034 

• • • 

Y e a r  1928 
JaTT 1970 31 585 36,266 Jan, 152 43 70 4,320 
Feb. 1480 72 454 25,418 Feb. 7620 80 1974 114,514 
Mar. 129 17 48 2,960 Mar. 4180 89 806 49,952 
Apr. 50 25 33 2,032 Apr. 5710 283 1235 74,136 
May 98 25 48 2,958 May 266 80 135 8,370 
June 37 31 35 2,112 June 5150 64 1526 91,566 
July 31 25 26 1,622 July 6600 835 2053 127,274 
Aug. 25 21 24 1,470 Aug. 2130 283 882 54,710 
Sept. 21 17 19 1,124 Sept. 283 98 162 9,706 
Oct. 17 17 17 1,054 Oct. 98 89 93 5,770 
Nov. 17 17 17 1,020 Nov. 89 50 68 4,056 
Dec. 2030 17 368 22.802 Dec. 43 17 27 1,698 
Total • • 00 .0 1 0 0 , 8 3 8  

--- 
Total .. .. .. 546,072 

Y e a r  1929 Y e a r  1930 
Jan. 
Feb. 
Mar. 
Apr. 

17 
2700 

362 
960 

7 
7 

98 
64 

11 
773 
191 
391 

706 
43,300 

I 11,862 
I 23,476 

Jan, 
Feb. 
Mar, 
Apr. 

266 
64 
72 

895 

10 
13 
31 

J 10 

43 
23 
45 

128 

2,654 
1,284 
2,706 
7,940 

May 217 108 171 10,586 May 31 21 25 1,574 
June 129 108 114 f 6,830 J u n e  I 4030 21 683 41,000 
July 129 98 106 6,600 J u l y  I 37901. 233 902 55,4916 
Aug. 1160 165 578 I 35,822 Aug. 1 740 233 444 27,554 
Sept. 3200 428 816 48,990 Sept. 1 5751 140 226 13,556 
Oct. 1550 428 730 45,212 Oct. 2660 I 118 614 38,058 
Nov., 575 140 321 19,244 Nov. 600 64 234 14,042 
Dec. 266 31 87,J 5 372 Dec. 152 31 64 3,980 
Total • • .. . . L  2 5 8  000 Total .. .. .. 21,64 

Y e a r  1931 Y e a r  1932 
Jan. 
Feb. 

43 
43 

7 
2 

21 
14 

, 1,320 
754 

Jan. 
Feb, 

279 
72 

72 
19 

137T 

42 
8,499 
2,444 

Mar. 2160 0 365 22,652 Mar. 15 I 8 12 I 718 
Apr. 1670 89 572 34,306 Apr. 72 8 40 2,428 
May 2130 89 900 55,800 May 72 40 53 3,278 
June 12890 1020 2946 176,734 June 60 40 51 3,066 
July. 9070 1110 3020 187,260 July 520 J 49 212 I 13,142 
Aug. 1020 478 778 48.236 Aug. 172 I 111 134 I 8,334 
Sept 500 242 388 23,308 Sept. 2060 f 97 630 I 37,776 
Oct. 436 140 251 5,554 Oct, 2240 I 274 740 f 45,894 
Nov. 356 125 211 12,658 Nov. 590 143 296 17,760 
Dec. 4190 125 997 612_844 Dec. 410 59 173 10,714 
Total .. - .. .. 630,426 Total .. ., .. 154,044 



i 28. 
A p p e n d i x  19 
S h e e t  4 

NAMOI RIVER AT NARRABRI 

Y e a r  1933 Y e a r  1934 

Month 
. Discharge 

i n  c u s e c s  
I 

Discharge 
EGr Month 
A c r e  Feet 

Month 
Discharge 
i n  cusecs 

M a x . (  Min. Mean 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean 

Jan. 3400 59 648 40,168 Jan. 870 140 360 22,294 
Feb. 1950 69 414 23,210 Feb. 4880 540 1802 100,920 
Mar. 69. 81 27 1,650 Mar. 1820 210 525 32,572 
Apr. 26 6 15 924 Apr. 600 153 269 16,154 
May 15 8 10 644 May 300 220 249 15,4.20 
June 330 • 6 43 2,600 June 250 205 212 12,750 
July 2400 1431 814 50,472 July 530 220 331 20,530 
Aug. 2440 2921-804 49,838 Aug. 3070 415 1155 71,50 
Sept. 1440 2041 460 27,580 Sept. 8920 700 2190 131,380 
Oct. 11480 681 1970 122,150 Oct. 4510 550 1559 .96,640 
Nov. 3890 910 1768 106,080 Nov. 1500 430 756 45,350. 
Dec. 2580 500 1002 62_4100 Dec. 1060 400 644 39 900 
Total • • 487,416 Total • . •• - • • 

__ 605,500 

Y e a r  1935 Y e a r  1936 
Jan. f5000 600 1702 ' 105,540 r-Jan. 322 30 90 5,594 
Feb. 720 234 417 23,346 Feb. 480 51 125 7,268 
Mar. 234 146 169 10,480 Mar. 1150 98 364 22,554 
Apr. 133 68 95 5,696 Apr. 268 159 206 12,334 
May 121 68 106 6,580 May 218 146 171 10,286 
June 109 98 106 6,364 June 2/8 146 180 10,796 
July 218 98 158 9,788 July 1710 173 752 146,626 
Aug. 218 121 155 9,592 Aug. 4290 238 1047 64,910 
Sept. 400 109 189 11,370 Sept. 1750 222 487 29,242 
Oct. 1300 146 461 28,592 Oct. 222 79 135 8,350 
Nov. 420 59 145 8,688 Nov. 79 38 57 3,422 
Dec. 173 36 81 5,004 Dec. 306 16 75 4 640 
Total .. - 231,040 Total •• • • .. 2 2 6  022 

Y e a r  1937 Y e a r  1938 
Jan, 238 89 135 ..- 8,386 Jan. 100 5 39 2,402 
Feb. 177 69 105 5,860 Feb. 1010 84 306 17,140 
Mar, 1790 31 255 15,790 Mar, 84 5 23 1,454 
Apr. 136 52 63 3,798 Apr. 43 3 7 400 
May 60 45 54 3,340 May 530 22 73 4,506 
June 306 60 133 8,002 June 220 62 122 7,304 
July 575 124 212 13,114 July 185 96 120 7,462 
Aug. 2210 163 481 29,826 Aug. 3070 137 966 59,916 
Sept. 1790 207 519 31,170 Sept. 835 185 290 17,406 
Oct. 820 163 278 17,262 Oct, 530 109 188 11,674 
Nov. 
Dec. 

1035 
770 

112 
31 

381 
150 

2 2 , 8 3 6  1 
9 , 2 9 8  _IJ 

Nov. 
Dec. 

465 
690 

152 
22 

250 
152 

15,046 
t, 9 416 

Total • • • • .. 1 6 8 , 6 8 2  __11 Total .. .. .. 154,126 

Y e a r  1939 Y e a r  1940 
Jan. 530 2 49 3 , 0 5 6  : Jan. 202- 0 92 5,704 
Feb. 96 3 29 1,618 Feb. 28 5 14 854 
Mar. 3450 0 404 25,030 Mar. 1085 12 160 9,604 
Apr, 380 28 117 7,020 Apr. 84 • 22 34 2,082 
May 96 35 53 3,278 May 52. 17 22 1,31.8 
June 62 22 33 2,002 June 28 8 18 1,142 
July 505 28 179 10,720 July 52 8 25 1,534 
Aug. 885 137 377 23,364 Aug. 12 0 2 98 
Sept. 400 62 153 9,186 Sept. 1600 0 177 10,256 
Oct. -73 22 39 2,442 Oct. 0 0 0 • 0 
Nov. 338 28 101 6,074 Nov. 17 0 7 416 
Dec..: 600 96 245 15,216 Dec. 3200 3 

, 
568 35,232 

L'__I's2t,i,.. .. 1 ...._, .. , 
109,006 Total •• • .. . ,. 68,240 



29. 

NAMOI RIVER AT NARRABRI 

A p p e n d i x  19 
S h e e t  5 

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

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
D e c .  
Total 

Y e a r  1941  Y e a r  1942 
D i s c h a r g e  D i s c h a r g e  p, D i s c h a r g e  Discharge 
i n  c u s e c s  f o r  M o n t h  II M o n t h  

_ 
i n  cusecs 

-m---a--x7-riiTn--.---riqe-;;,-- M a x . A c r e  F e e t  n Mn 
1 1 0 5 0  9 8  2 3 3 3  1 4 4 , 6 2 6  : J a n ,  

J. iea 
, _  . I 241 4 13 

3 0 7 0  187 7 0 5  3 9 , 4 8 2  L F e b .  4 102 
5 8 3 0  36 1470  9 1 , 1 4 6  k M a r .  5 0 0  7 80 

322  87 191 i i . 4 4  A p r .  3 8 0  10 94 
87  51 67 4 , 1 3 8  i: May 17 12 1.6 

1 9 1 0  6 8  6 2 0  3 7 , 9 1 8  k J u n e  2 4  17 23 
4 0 0  187 2 6 1  1 6 , 1 5 6  r J u l y  4 4 5  121 231 
2 1 8  6 8  1 3 4  8 , 2 8 4  [ Aug .  1 2 4 9 0  51 1984 
2 1 8  36 9 9  5 , 9 3 2  1! S e p t .  136 8 0  96 
7 4 0  3 0  159 9 , 8 7 0  Ili Oct: .  2 7 8 0  67 767 .. 

3 8 0  3 0  138 8 , 2 8 6  N o v .  2 6 2 0  199 551 
, 51 19 35  2 , 1 9 4  1 D e c .  7 6 0  8 0  157 

. .  3 7 8 , 8 0 6  ! T o t a l  . .  . .  .. 

Y e a r  1943  Y e a r  1944 

f o r  Month 
A c r e  Feet 

778 
5,694 
4,982 
5,660 
1,004% 
1,398% 

14,302 
123,016 

5,788 
47,552 
33,088 

9 764 
253,026 

3 6 4 0  3 1 9  9 3 9  5 8 , 2 2 6  J a n  1070  125  4 2 1  26,118 
4 2 5  6 0  153 8 , 5 6 0  F e b .  505 59 166 9,640 

54 18 33 2 , 0 4 8  M a r .  4 5  15 27 1,684 
5 4  18 3 0  1 , 7 8 8  A p r .  33 15 18 1,102 
67  2 4  35  2 , 1 4 2  May 530  15 62 3,836 

151 67 9 8  5 , 9 0 2  J u n e  192 4 5  6 3  3,794 
107 67 8 4  5 , 1 9 8  J u l y  8 6 0  39 2 4 5  15,196 
4 9 0  9 3  2 1 8  1 3 , 5 2 2  Aug .  4 4 5 0  121 7 6 6  47,504 
4 4 5  151 2 4 8  1 4 , 8 8 6  S e p t .  1 0 4 0  125  2 7 3  16,388 

1 5 8 0  177 3 7 4  2 3 , 1 7 4  O c t .  137 29 7 4  4,576 
9 8 0  93  2 5 9  1 5 , 5 2 8  Nov.  29 13 22 

. 
1,290 

3 5 0  67 132 8 198 D e c .  1 3 6 j 8 J  502 

. •  • • • • 1 5 9 , 1 7 2  T o t a l  . .  
1 

. .  
1 1 3 1 , 6 3 0  

Y e a r  1945 
Jan. 141 6 23 1,410* T J a n .  1000 13 121 7,5265 
Feb. 1110 42 202 11,318* I F e b .  65 7 20 1,132 
Mar. 795 25 149 9,208* 1 Mar. 25 4 7 4345 
Apr. 30 19 24 1,410 1 Apr. 13 7 ,4 260% 
May 201 15 60 3,728 I May 24 9 15 942 
June 4000 48 660 39,626* i June 10 7 7 426% 
July 1580 235 518 32,128* 1 

1 July 28 7 21 1,286% 
Aug. 795 190 362 22,440* 1 Aug. 7 4 6 356% 
Sept. 2130 182 487 29.244 1 Sept. 4 3 3 186% 
Oct.- 150 79 113 7,014* 1 Oct. 32 2 10 635 
Nov. 176 42 83 4,990* 1 Nov. 345 0.5 37 2,208 
Dec. 107 42 68 4,206* ! Dec. 1030 , 1 4,362, 
Total .. • • • • T 166,222 h 7Fotai( 

, .  j .._i .. L____ 19,-753 

Y e a r  1947 Y e a r  1948 
Jan. 1030 16 5/- 3,232* Jan. 4190 146 885 54,886 
Feb. 6180 107 1037 58,050* Feb. 139 28 56 3,23'4 
Mar. 2660 4 453 28,116* Mar. 1940 52 223 13,818 
Apr. 17 0 4 266* •Apr. 45 31 39 2,336 
May 37 12 20 1,246* May 131 38 69 4,20 
June 30 8 14 858* June 1460 38 418 25,100 
July 37 12 16 1,012* July 579 176 318 19,728 
Aug. 430 17 71 4.412* Aug. 2610 84 315 19,538 
Sept. 1710 78 422 25,346* Sept. 1630 131 366 21,944 
Oct. 1580 60 340 21,052* Oct. 530 35 155 9,588 
Nov. 372 88 176 10,534* Nov. 164 14 53 3,184 
Dec. 3600 266j848 114,590*L_Dec. 164 9.] 27 1,672 

7 7 - - -  -1-T6K7i _, t 1  a .. 

• * Namoi a t  K a r u a h  F i g u r e s  Adopted. 
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A p p e n d i x  19 
S h e e t  6 

, 

NAMOI RIVER AT NARRABRI 

Y e a r  1949  Y e a r  1950 
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 -4 Max. Min. Mean A c r e  Feet 

Jan. 881 38 168 852 111 268 16,594 10,432 Jan. 
Feb. 485 9 172 9,648 Feb. 1760 111 521 29,172 
Mar. 275 25 83 5 , 1 7 6  ' Mar. 189 45 94 5,798 
Apr. 152 14 37 2,216 Apr. 9800 176 2332 139,890* 
May 131 31 62 3,858 May 306 121 171 10,384 
June 1830 60 471 28,250 June 6840 216 2048 122,904 
July 3300 111 470 29,150 July 14800 1280 5366 332,680* 
Aug. 6080 152 808 50,118 Aug. 8100 1060 2.574 159,560* 
Sept. 9800 710 3056 183,380* Sept. 1460 579 763 45,774 
Oct. 5950 852 2131 132,138 Oct. 10800 880 3669 227,500* 
Nov. 4310 290 945 56,716 Nov. 15400 1260 5292 317,500 
Dec. 1530 245 493 301.290 Dec. 6780 444 1471 9 1  192 
Total • • • • 541,672 Total 1 4 9 9  148 

Y e a r  1 9 5 1  Y e a r  1952 
Jan. 936 39f509 31,586 Jan. 52 14 , 

2T 1,768 
Feb. 630 2 3 0  I 395 22,100 Feb. 339 9 51 I 2,944 
Mar. 390 164 I 213 13,236 Mar. 852 45 184 11,388 
Apr. 176 131 I 149 8,958 Apr. 245 68 100 5,972 
May 152 111 131 8,146 May 2070 60 368 22,796 
June 2730 121 597 35,812 June 5490 245 1556 93,342 
July 2820 390 1004 62,242 July 1690 369 665 41,236 
Aug. 3600 464 1227 76,084 Aug. 12600 474 2790 173,000 
Sept. 992 230 452 27,136 Sept. 1150 403 668 40,056 
Oct. 407 102 J 182 1 11,290 Oct. 3490 353 931 57,692 
Nov. 102 38 65 3,878 Nov. 587 131 256 15,334 
Dec. 45 25 33 2,060 Dec. 141 68 105 6,504 
Total .. .. 

- 302,528 Total .. .. .. 472,032 

Y e a r  1953 Y e a r  1954 
Jan. 2301 68 127 7,870 Jan. 63 19 33 2,048 
Feb. 1010 52 174 9,746 Feb. 1760 27 354 19,834 
Mar. 584 84 161 10,012 Mar. 320 19 72 4,490 
Apr. I 93 68 79 4,752 Apr. 23 11 18 1,052 
May 627 84 328 20,366 May 23 15 17 1,070 
June 189 102 133 8,002 June 63 19 39 2,358 
July 530 93 192 11,938 July 59 29 37 2,306 
Aug. 1320 121 495 30,662 Aug. 50 34 40 2,490 
Sept. 1380 145 391 23,432 Sept. 47 16 34. 2,020 
Oct. 181 113 135 8,350 Oct. 2990 12 680 42,138 
Nov. 157 63 99 5,938 Nov. 4600 252 1234 74,056 
Dec. 63 19 36 2)254 Dec. 220 83 145 8 992 
Total .. .• 1 4 3 , 3 2 2  1 Total . .. 1 6 2  854 

Y e a r  1955 Y e a r  1956 
Jan. 1970 4f86 17,714 Jan. 477 50 13Zr 8,300 
Feb. 31500 40 2570 144,000 Feb. 18000 167 3980 231,0d0 
Mar. 27000 184 3740 232,000 Mar. 3780 538 1457 90,312 
Apr. 167 22 69 4,128 Apr. 1690 294 663 39,784 
May 106 6 33 2,046 May 6880 622 2955 183,264 
June 1690 4 234 14,044 June 8980 955 258.0 154,794 
July 978 69 376 23,290 July 5530 1030 2814 178,180 
Aug. 2000 294 776 48,106 Aug. 3740 502 1234 76,528 
Sept. 1280 235 621 37,280 Sept. 502 340 418 25,072 
Oct. 11500 120 2080 129,000 Oct. 1760 242 538 33,370 
Nov. 4660 122 804 48,224 Nov. 798 116 303 18,158 
Dec. 902 0 122 71564 Dec. 355 92 171 10 584 --I-- 
Total • . .. 707,396 Total .. 1 , 0 4 9  286 

* Namoi a t  K a r u a h  F i g u r e s  Adopted. 



131. A p p e n d i x  19 
S h e e t  7 

NAMOI RIVER AT NARRABRI 

Y e a r  1957 Y e a r  1958 

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. 269 29 108 6,722 Jan. 78 8 27 1,694 
Feb. 152 22 52 2,916 Feb. 468 31 111 6,228 
Mar. 190 15 56 3,462 Mar. 66 20 23 1,404 
Apr. 190 3 30 1,816 Apr. 20 20 20 1,200 
May 22 0.7 12 738 May 111 20 33 2,0'40 
June 140 0.7 66 3,944 June 32 22 24 1,430 
July 190 128 147 9,118 July 278 32 126 7,814 
Aug. 451 116 138 8,564 Aug. 535 69 139 8,658 
Sept. 434 80 195 11,682 Sept. 1450 107 365 21,892 
Oct. 80 15 39 2,416 Oct. 3420 185 887 54,994 
Nov. 15 6 11 686 Nov. 208 32 91 5,444 
Dec. 22 0.7 10 608 Dec. 1535 12 174 1 0  784 
Total •• • • .. 52,672 Total .. 1 2 3  562 

Y e a r  1959 Y e a r  1960 
Jan. 795 50 248 15,360 Jan. 200 44 102 6,300 
Feb. 1000 39 269 15,048 Feb. • 69 28 37 2,138 
Mar. 1340 140 395 24,496 Mar. 52 17 28 1,734 
Apr. 395 56 182 10,936 Apr. 78 28 35 2,094 
May 98 50 66 4,096 May 61 22 36 2,252 
June 62 28 36 2,176 June 28 22 23 1,404 
July 495 28 176 10,890 July 1180 22 230 14,242 
Aug. 320 106 170 10,542 Aug. 1480 71 281 17,452 
Sept. 236 36 83 5,170 Sept. 915 42 124 7,426 
Oct. 212 69 137 8,518 Oct. 270 16 53 3,280 
Nov. 475 117 230 13,796 Nov. 1900 16 241 14,442 
Dec. 1010 117 330 20,474 Dec. 3140 37 492 3 0  498 
Total • • •• • • 1 4 1 , 5 0 2  / Total 103  262 

Y e a r  1961 Y e a r  1962 
Jan. 142 46 86 5,334 Jan. 9140 115 1449 89,810 
Feb. 46 32 37 2,096 Feb. 865 380 552 30,918 
Mar. 140 27 46 2,850 Mar. 430 245 303 18,782 
Apr. 57 22 35 2,078 Apr. 245 33 95 5,710 
May 38 32 34 2,128 May 231 22 73 4,550 
June 70 32 36 2,134 June 215 43 82 4,950 
July 45 22 24 1,476 July 245 22 67 4,130 
Aug. y510 22 86 5,308 Aug. 840 33 265 16,500 
Sept. 190 17 51 3,032 Sept. 350 63 216 13,000 
Oct. 94 11 23 1,416 Oct. 2170 112 382 23,700 
Nov. 1210 11 190 11,428 Nov. 1420 254 486 29,200 
Dec. 1960 80 579 3 5  920 Dec. 536 60 295 182300 
Total • • • • •• 7 5  200 ____2_ Total .. 259,550 

Y e a r  1963 Y e a r  1964 
Jan. 1180 34 245 15,200 Jan. 14190 56 1710 106,009 
Feb. 68 7 24 1,350 Feb. 143 60 86 5,U00 

Mar. 227 2 39 2,420 Mar. 261 1 40 2,470 
Apr. 325 7 37 2,200 Apr. 2170 1 202 12,100 
May 3460 7 942 58,400 May 180 5 78 4,86t, 
June 4150 295 1180 70,800 June 410 3 114 6,840 
July 661 254 355 22,000 July 2000 28 579 35,900 
Aug. 1450 228 397 24,600 Aug. 610 37 184 11,400 
Sept. 2320 228 597 35,800 Sept. 310 3 94 5,650 
Oct. 340 177 223 13,800 Oct. 1810 99 431 26,700 
Nov. 177 34 93 5,600 Nov. 222 88 112 6,710 
Dec. 370 34 194 12,000 Dec. 110 1 32 1 980 
Total .. .. .. 2642.170 Total • • 2 2 5  610 
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A p p e n d i x  19 
S h e e t  8 

NAMOI RIVER AT NARRABRI 

Y e a r  1965 Year1966 

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. 28 3 11 684 Jan. 98 65 81 5,040 
Feb. 28 12 15 856 Feb. 98 73 83 4,630 
Mar. 19 1 11 660 Mar. 85 4 42 2,620 
Apr. 12 1 5 318 Apr. 32 0 19 1,160 
May 7 3 6 392 May 38 16 32 1,960 
June 6 3 3 204 June 52 13 30 1,780 
July 6 3 D 295 July 16 13 15 908 
Aug. 19 6 18 1,130 Aug. 66 10 16 942 
Sept. 80 19 33 1,990 Sept. 30 0 13 779 
Oct. 95 60 74 4,590 Oct. 80 2 20 1,230 
Nov. 65 12 38 2,260 Nov. 1030 0 112 6,740 
Dec. 480 16 112 6 970 Dec. 74 24 42 2,590 
Total • • • • .. 2 0  349 t Total .• • • • . 30,409 

Y e a r  1967 Y e a r  1968 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

No 
60 

1180 
10 
16 
16 
20 
24 

115 
66 
20 
57 

Records 
45 

0 
0 
0 
7 
2 
0 

13 
7 
7 

20 

56 
87 

5 
8 
8 
7 
7 

25 
33 
13 
37 

4,600* 
3,120 
5,410 

322 
512 
504 
408 
442 

1,480 
2,070 

772 
2 300 

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

4550 
245 

95 
10 

790 
38 

447 
2100 

575 
372 

37 
75 

20 
66 

0 
0 

0,5 
4 
2 

14 
32 
27 

2.5. 
3.7. 

571 
127 

28 
3-.5 
117 

13.3. 
64 

408 
182 

80 
19.3. 

27 

35,400 
7,390 
1,730 

207 
7,250 

800 
3,980 

25,300 
10,900 

4,990 
1,160 
11Q0 

Total .. .. .. 21,940* Total .. .. .. 100,807 

* Estimated 



133 A p p e n d i x  20 
S h e e t  1 

NARRABRI CREEK AT NARRABRI 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

L a t i t u d e  3 0 ° 2 0  L o n g i t u d e  149°47' 

D e c e m b e r  1911  t o  date 

52 years 

R . L . 6 6 9 . 9 1  N o r t h  W e s t  Watc . r  Conservation 
Datum 

CATCHMENT AREA: Ana b r a n c h  o f  Namoi  River 

CONTROL: Gravel 

EQUIPMENT: S t a f f  g a u g e ,  r a n g e  0 - 3 5  feet 

CURRENT METER OBSERVATIONS: ( a )  Number  obtained 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
52 YEARS: 
( 1 9 1 7 -  1 9 6 8 )  ( S e e  Remarks) 

MEAN ANNUAL DISCHARGE FOR 
52 YEARS: 
( 1 9 1 7 - 1 9 6 8 )  S e e  Remarks) 

REMARKS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

8 0 , 0 0 0  cusecs 

5 1 5  cusecs 

3 7 6 , 0 0 0  a c r e  feet 

389 

: 25,600 

0 

R e c o r d s  p r i o r  t o  1917  a r e  considered 
u n r e l i a b l e  a n d  h a v e  n o t  b e e n  included. 

N a r r a b r i  C r e e k  a t  K a r u a h  r e p l a c e d  this 
s t a t i o n  f r o m  3 1 s t  A u g u s t  1941  t o  23rd 
May 1960. 

R e c o r d s  h a v e  t h e r e f o r e  b e e n  e s t i m a t e d  from 
N a r r a b r i  C r e e k  a t  K a r u a h  d i s c h a r g e s  between 
3 1 s t  A u g u s t  1941  a n d  2 3 r d  May 1960. 

G a u g e  z e r o  f r o m  e s t a b l i s h m e n t  t o  31st 
A u g u s t  1941  w a s  R . L . 6 7 4 . 9 1  N o r t h  W e s t  Water 
C o n s e r v a t i o n  Datum. 

As f r o m  M a r c h  1 9 6 0  f l o w s  a r e  d u e  i n  part, 
t o  c o n t r o l l e d  r e l e a s e s  f r o m  K e e p i t  Dam. 

- : ' ! • •  I. 
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A p p e n d i x  20 
S h e e t  2 

NARRABR1 CREEK AT NARRABRI 

Y e a r  1917 Y e a r  1918 

Month 
Discharge 

. i n  cusecs 

-----, •Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
in cusecs 

M i n .  IMean 

r Discharge 
f o r  Month 
A c r e  Feet Max.  Min. Mean Max. 

' 3100 I 54 464 28,760 Jan. 4220 21 13945 24,462 .Jan. 
Feb. 820 54 175 9,808 Feb. 160 7 4  I 112 6,292 
Mar., 54 17 23 1,414 Mar. 130 54 I 81 5,044 
Apr. 17 11 14 828 .. Apr. 54 21 I 32 1,988 
May 11 8 10 592 May 21 17 19 1,166 

June 8 6 7 416 June • 17 14 15 894: 
July 160 6 45 2 , 8 1 4  

, 
July 11 2 6 386 

Aug. 160 26 80 4,992 Aug. 220 2 138 8;548 
Sept 18750 11 1895 113,688 Sept. 220 26 89 5,364, 
Oct. 1080 42 417 25,876 Oct. 21 11 15 934 
Nov. 17190 11 2314 138,846 Nov. 11 2 4 266 
D e c .  6 4 0  

I 
54 239 14,844.,_ 0QC. 2 1. 7 114 

Total .. .. .. 3 4 2 1 8 7 8  i! Total .. . .  ' .. 55 458 

, J a n .  1 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 

/- D e c .  • 
Total 

Year 1919 
3 r 0 1 
6 0 2 

• 6 1 3 
1 0. 0.5 
2 0 2 
2 2 2 
4 2 3 
3 3 3 
3 2 2 
2 2 2 
2 1 • 2 

54 

• . . 
r 

• • 

0 141_ 

.. f 

Year 1921 
1 -:Tan. F---- T 0 2 

Feb. 0 I 0 0 
Mar. 2360 0 174 
Apr. 480 0 85 
May 177 0 13 
June 7260 177 2032 
July 31260 390 6288 
Aug. 527 125 278 
Sept. 457 94 157 
Oct. 6830 104 983 
Nov. 457 38 133 
D e c .  7410 3 , 749 
Total .. 

Y e a r  1923 

7 6  !I 
108  1 

162 
32 1 

106 ! 
1 2 0  i 
178 1 
186  1 
138  ' 
124 , 

9 2  1 
i 

7 
8 9 2  , - 2 , 2 1 4  I: 

Y e a r  1920 
F J a n .  F 

F e b .  1 

M a r .  I .. 
A p r .  i 
May I 
June 

7 7 0-T 
7 
2 
0 
0 

1500 

', 52 
0 I 0.5 
0 I - , 0..) 
0 ! 0 

I 0 I 0 
1 ! 51 

J u l y  I 49300 15 I8494 
Aug. 10830 . 15 1 848 
Sept. 10830 25 I1169 
Oct. 160 9 i 45 
Nov. 9 4 I 8 

i 
D e c .  4_. 22  6 4 [_ 

.1_ 2 0  j___ 
T o t a l .  i l .. 

.-- 9 8  17.- J a n .  ' 

0 II, Feb. 
1 0 , 7 9 2  11 Hal. 

5 , 1 2 2  q Apr. 
8 0 2  h May 

1 2 1 , 9 0 8  0 June 
3 8 9 , 8 3 8  li J u l y  186 

1 7 , 2 6 4  I: Aug .  186 
9 , 4 1 4  I! S e p t .  1 11 

6 0 , 9 5 0  0 O c t .  8 
8 , 0 7 6  il N e v .  . 5 

4 6 , 4 4 0  a D e c .  390 

5210 
.46 

11 
5 
5 
5 

6 7 0 , 7 0 4  il T o t a l  I • • 

Y e a r  1922 
r- 11 T 641 r 5 19 

5 7 
3 4 
3 4 
5 5 
5 28 

11 90 
8 10 
8 8 
2 4 
1 72 

Y e a r  1924 

3-246-1 

28 
30 

0 
0 

3,068 
526,644 

52,608 
70,172 

2,828 
458 

_ 
1,232 

660,264- 

39,720 
1,080 

442 
260 
254 
300 

1,740 
5,564 

594 
- 496 

236 
4 450 

55,136 

Jan. 
Feb. 
Mar. 
Apr. 

5 
2 
0 
0 

3 
0 
0 
0 

4 
2 
0 
0 

2 3 0  il 

72 
0 
0 

J a n .  -1--- 
1 Feb. 

1 Mar. 
I Apr. 

84 
2910 

160 
3 

1. 
8 
3 
0 

29. 
460 

52 
? 

. 
1,823 

26,710 
3,262 

82 
May 0 0 0 0 I May 0 0 0 '6 
June 0 0 0 0 i June 74 0 12 758 
July 277 11 113 6,992 July 277 16 110 6,840 
Aug. 114 5 33 2,060 Aug. 527 16 99 6,152 
Sept. 2820 3 369 22,154 Sept. 

I 
1000 74 262 15,738 

Oct. 30 1 7 430 . Oct. 890 55 395 24,498 
Nov. 0 0 0 0 : Nov. 18750 433 2844 170,658 
Dec. A 11 A._ 

0 L _  2_1_ 100 D e c .  
1 551 90 213 1 3 , 2 2 0  

Total I I 
.. _ _ _ ) 2 , 0 3 8  

_ 
,- 

_ 
T o t a l  I _IL__ 

____ 

. e .  - e s s q . n  r a w a r a e s , a . ,  vAIRMY•ti.ramersomomm.,.. 



135. 
A p p e n d i x  20 
S h e e t  3 

NARRABRI CREEK AT NARRABRI 

Y e a r  1925 Y e a r  1926 

Month 
. D i s c h a r g e  --Discharge 

i n  cusecs f o r  M o n t h  ' 
A c r e  Feet 

r Month 
D i s c h a r g e  ' 
i n  cusecs 

Discharge 
. f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 90 

- 

1 0  

.--1 

0 

0 

0 

0 

rn 

en 

s.0 

0 

0 

•-f 

i 

I 

- 

1 I 

L 12 1 770 Jan 1170 6 319 19,802 
Feb. 12 4 236 Feb. 18 1 5 . 

260 
Mar. 1 0 12 Mar. 1385 0 74 4,602 
Apr. 0 0 0 Apr. i60 1 18 
May 0 0 0 May 390 0 153 9,498 
June 0 0 0 June 186 2 63 3,804 
July 12 9 540 July 148 1 53 3,27.4 
Aug. 37 17 1,058 Aug. 30 3 15 916 
Sept. 37 18 1,088 Sept. 3 2 2 156 
Oct. 6 2 122 Oct. 101 0 15 956 
Nov. 577 93 5,604 Nov. 0 0 0 0 
Dec. 12 J, 5 342. Dec. 890 148 33 2,076 
Total . .  .. .. 9 772 _i_____ Total .. • . • . 443.2 

Y e a r  1927 Y e a r  1928 
Jan. 687 0 123 7,618 Jan. 2 11 86, 
Feb. 604 0 174 9,740 Feb. 10830 1 1887 109,458: 

Mar. 24 0 5 302 Mar. 7120 6 715 4,434 
Apr. 3 1 2 130 Apr. 3790 167 652 39,132 
May 3 1 2 116 May 167 79 111 6,866 
June 2 1 2 102 June 9690 51 1571 94,266 
July 1 1 1 62 July 10830. 180 1658 102,780 
Aug. 2 1 1 86 Aug. 1170 72 271 16,788 
Sept. 1 1 1 60 Sept. 65 0 13 788 
Oct. 1 1 1 62 Oct. 0 0 0 
Nov. 1 1 1 60 Nov. 0 0 0 0 
Dec. 4950 3 542 33,588 Dec. 0 0 :0 
Total .. • • 5 1 , 9 2 6  

..,. 
Total ,. 374,598 

Y e a r  1929 Y e a r  1 9 3 0  • 
Jan. 
Feb. 
Mar. 

0 
2190 

72 

0 
0 
4 

0 
420 

26 

0 
23,502 

f 1,602 

Jan. 
Feb. 
Mar. 

--.-- 12 
1 

126 

0 
0 
0 

0.8 
0 
9 

50 
2 

558 
Apr. 58 1 12 704 Apr. 0 0 0 0 
May 2 0 0.4 26 May 0 0 0 0 
June 0 0 0 0 June 4110 0 435 26,106 
July 0 0 0 0 July 2450 9 290 17,998 
Aug. 1940 0 348 21,572 Aug. 72 6 25 1,560 
Sept. 2270 6 192 11,548 Sept. 58 6 12 716 
Oct. 760 23 156 9,684 Oct. 1800 4 138 8,566 
Nov. 37 0 9 520 Nov. 58 0 12 708 
Dec. 1 0 0.1 6 Dec. 3 0 0.4 24 
Total .. .. .. 69_1164 Total 6 288 

Y e a r  1931 Y e a r  1932 
Jan. 0 0 0 0 Jan. 26 0 3 200' 
Feb. 0 0 0 0 Feb. 0 0 0 0 
Mar. 850 0 79 4,900 Mar. 0 0 0 0 
Apr. 580 1 59 3,514 Apr, 6 0 3 184- 
May 4220 2 302 18,742 May,. 6 0 3 156 
June 21900 100 2984 179,074 June 2 0 1 .84 
July 16270 145 2661 164,996 July 2 0 1 76 
Aug. 214 68 141 8,724 Aug. 0 0 0 Q 
Sept. 68 18 47 2,822 Sept. 1020 0 258 15,486 
Oct. 18 0 10 612 Oct. 1020 14 243 15,058 
Nov. 35 0 9 536 Nov. 80 0 19 1,146 
D e c .  4950 2 542 33  594 Dec. 35 0 6 364 
Total 1 .. 

_ 
.. . . _ i  417,514 Total . .  J .. • • 32,754 



136. 

NARRABRI CREEK AT NARRABRI 

A p p e n d i x  20 
S h e e t  4 

Y e a r  1933 Y e a r  1934 

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. 3720 0 505 31,080 Jan. 249 • .7 47 2,940 
Feb. 1480 10 153 8,550 Feb. 6980 68 1558 87,250 
Mar. 10 7 9 584 Mar. 1480 7 145 8,994 
Apr. 10 7 8 492 Apr. 59 7 13 756 
May 4 0 0.2 14 May 10 7 8 488 
June 51 0 4 276 June 10 7 9 540 
July 1660 10 354 . 21,932 July 51 10 15 944 
Aug. ,1850 43 330 20,444 Aug. 2950 14 459 28,4413 
Sept. 770 24 159 9,534 Sept. 17500 195 2484 149,040 
Oct. 6850 480 1961 121,560 Oct. 6430 59 1285 79,700 
Nov. 4950 268 1261. 75,652 Nov. 1480 68 288 17,290 
Dec. 1720 78 349 21 614 Dec. 540 51 183 11,350 
Total .. .. •• 311,732 Total •• •• •• 3 8 7 , 7 3 2  

Y e a r  1935 Y e a r  1936 
Jan. 8850 150 1610 99,806 Jan. 51 2 7 442 
Feb. 212 24 84 4,730 Feb. 123 2 14 830 
Mar. 24 4 9 580 Mar. 730 2 113 7,002 
Apr. 2 0 0.7 40 Apr. 30 14 18 1,110 
May 0 0 0 0 May 19 2 8 524 
June 0 0 0 0 June 2 2 2 120 
July 14 4 5 318 July 1310 2 260 16,110 
Aug. 14 4 6 348 Aug. 5440 78 787 48,782 
Sept. 78 2 14 830 Sept. 1150 59 209 12522 
Oct. 690 4 140 8,670 Oct. 59 4 25 1,560 
Nov. 43 2 8 486 Nov. 7 2 3 196 
Dec. 4 2 3 188 Dec. 72 0 11 678* 
Total .. .. .. 1 1 5  996 Total • • • • • 89,876 

Y e a r  1937 Y e a r  1938 
Jan. 46 8 21 1,296 Jan. 10 0 0.6 40 
Feb. 20 2 9 488 Feb. 490 0 80 4,484 
Mar. 670 0 78 4 , 8 7 0  

, 
Mar. 0 0 0 . 0 

Apr. 20 0.5 3 206 Apr. 0 0 0 0 
May 0.5 0 0.1 9 May 249 0 18 1,112 
June 63 0 18 1,085 June 20 0 6 '352 
July 260 8 43 2,650 July 6 0 1 80 
Aug. 1870 12 243 15,088 Aug. 3540 12 513 31,812 
Sept. 1190 37 286 17,156 Sept. 420 12 81 4,860 
Oct. 345 19 64 3,944 Oct 173 10 31 1,834 
Nov. 400 5 107 6,412 Nov. 67 6 27 1,651 
Dec. 445 0.2 35 2,166 Dec. 90 0 13 786 
Total .4 04 4. 55,370 Total .• • • • • 47,011 

Y e a r  1939 Y e a r  1940 
Jan. 
Feb. 
Mar. 
Apr. 

114 
18 

2300 
125 

0 
0 
0 
2 

11 
2 

192 
28 

670 
108 

11,908 
1,692 

Jan. 
Feb. 

. Mar. 
Apr. 

0 
770 

0 
590 

0 
0 
0 
0 

0 
63 

0 
37 

0 
3,670' 

0 
2,198 

May 2 0 0.6 f 36 May. 0 0 0 0. 
June 0 0 0 I 0 June 0 0 0 0 
July 81 0 29 1,799 July 0 0 0 0 
Aug. 260 16 105 6,534 Aug. 0 0 0 0 
Sept. 116 8 31 1,844 Sept. 0 0 0 0 
Oct. 28 0 81 496 Oct. 0 0 0 0 
Nov. 48 2 20 J 1,210 Nov. 0 0 0 0; 
Dec. 125 0 24 1,504 Dec. 4420 10 315 1g,536 
Total • • .. 27 801 ____L Total • • .. 25,404 

* N o t e :  F r o m  D e c e m b e r  1 9 3 6  t o  J u n e  1 9 6 0  N a r r a b r i  C r e e k  a t  K a r u a h  F i g u r e s  adopte 



137. A p p e n d i x  20 
S h e e t  .5 

NARRABRI CREEK AT NARRABRI 

Y e a r  1941 Y e a r  1942 

Month 
Discharge 
i n  cusecs 

- Discharge 
f o r  Month 
A c r e  Feet 

-- 
1 Month L 

Discharge 
i n  cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean j Max. Min. Mean 

Jan. 24200 144 3468 214,986 Jan. 6 0 1 88 
Feb. 3870 60 463 25,926 Feb. 134 0 37 2,090 
Mar. 17600 34 2556 158,500 Mar. 245 0 28 1,767 
Apr. 275 65 125 7,516 Apr. 178 4 36 2,190 
May 75 52 56 3,500 May 3 0 1 64 
June 1250 75 366 21,986 June 4 0 3 i i  204 
July 216. 116 142 8,790 1 July 29000 6 3032 18'8,000 

, Aug. 125 56 77 4,800 Aug. I 325 108 204 12;676 
Sept. 116 34 60 3,590 Sept. 125 81 106 6,334 
Oct. 325 34 74 4,570 Oct. 4420 81 702 43,550 
Nov. 134 31 75 4,544 Nov. 2300 190 427 25,650 
Dec. 44 6 17 1 082 1 Dec. 445 75 132 8,200 
Total .. .. .. 4592790 Total •• • • • 

•1 290,813 

Y e a r '  1943 Y e a r  1944 
Jan. 3430 305 692 42,920 Jan. 810 120 374 23,160 
Feb. 345 22 102 5,728 Feb. 600 37 198 11,462 
Mar. 22 0 7 424 Mar. 28 0 4 234 
Apr. 3 0 1 75 Apr. 4 0 0 11 
May 44 2 6 390 May 600 0 54 3,340 
June 70 19 46 2,742 June 152 16 56 3,342 
July 48 4 25 1,546 July 600 14 172 10,644 
Aug. 325 40 146 9,042 Aug. 7280 48 963 59.,710 
Sept. 325 101 170 10,222 Sept. 970 108 276 16,580 
Oct. 920 116 265 16,458 Oct. 103 22 49 3,032 
Nov. 505 48 183 11,010 Nov. 22 1 10 590 
Dec. 218 25 89 5,527 

c 
Dec. 1 0 0.5 26 

Total .. .. . .  106,084 Total • • 132,131 

Y e a r  1945 Y e a r  1946 
Jan. 139 0 15 912 Jan. 600 0 89 5,493 
Feb. 1060 18 187 10,484 Feb. 76 5 26 1,464 
Mar. 600 5 115 7,156 Mar. 25 4 8 475 
Apr. 4 2 3 184 Apr. 10 0 2 105 
May 152 2 47 2,904 May 22 5 10 632 
June 5240 18 692 41,496 June 5 2 3 169 
July 1350 48 403 24,998 July 28 6 20 1,266 
Aug. 810 168 317 19,660 Aug. 6 0 3 200 
Sept. 1980 114 399 23,916 Sept. 0 0 0 ,0 
Oct. 114 25 71 4,396 Oct. 8 0 2 98 
Nov. 84 14 32 1,890 r Nov. 84 0 11 660 
Dec. 84 14 31 1,918 Dec. 810 1 50 3,120 
Total . • • .. .139,914 Total •• 13,682 

Y e a r  1947 Y e a r  1948 
Jan. 
Feb. 
Mar. 

600 
13300 

7280 

0 
84 
31 

20 
1429 

674 

1,210 
80,000 
41,776 

Jan. 
Feb. 
Mar. 

8300 
223 

1680 

223 
93 
63 

1377 
136 
305 

85,368 
7,4-14 

I 18,914 
Apr. 58 6 23 1,408 Apr. 84 58 68 4,080 
May 63 14 28 1,728 May 203 58 109 6,776 
June 48 10 23 1,356 June 1200 58 423 25,370 
July 53 14 22 I 1,388 July 600 84 361 J 22,392 
Aug. 244 28 57 3,558 Aug. 3835 84 366 22,712 
Sept. 1620 93 383 22,984 Sept. 1350 203 384 I 23,026 
Oct. 1510 76 308 19,100 Oct. 540 84 192 11,926 
Nov. 365 93 163 9,780 Nov. 

_ 
223 48 105 6,322 

Dec. 5 3 5 0  203 2 1 7 2  1 134,678 Dec. 69 40 46 2,844 
Total .. .. . .  

- r  318,966 Total .. .. .. 237,644 

N o t e :  F r o m  D e c e m b e r  1 9 3 6  t o  J u n e  1 9 6 0  N a r r a b r i  C r e e k  a t  K a r u a h  F i g u r e s  adopt 



138 

NARRABRI CREEK AT NARRABRI 

A p p e n d i x  20 
S h e e t  6 

Y e a r  1949 Y e a r  1950 

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. 1010 25 165 10,248 Jan. 671 68 234 14,504 
Feb. 390 69 172 9,628 Feb. 1250 213 549 30,754 
Mar. 223 63 97 5,996 Mar. 318 40 99 6,158 
Apr. 185 34 53 3,174 Apr. 23890 213 4610 276,620 
May 185 53 77 4,796 May 273 92 127 7,876 
June 1680 76 422 25,342 June 14770 273 3440 206,-394 
July 5930 37 622 38,552 July 36400 1080 10385 643,840 
Aug. '10600 152 1080 66,944 Aug. 16200 950 3927 243,460 
Sept. 20830 600 5075 304,500 Sept. 950 7"50 855 51,-300 
Oct. 13780 761 3183 197,376 Oct. 23200 950 6582 408,080 
Nov. 7410 342 1448 86,900 Nov. 35500 2430 11350 680,980 
Dec. 1250 178 521 32 274 Dec. 19500 650 2949 182,840 
Total .. .. .. 7 8 5  7 3 0  _Al. total .. .. .. 2%752,806 

Y e a r  1951 Y e a r  1952 
Jan. 900 500 653 40,460 Jan. 81 29 63 3,948 
Feb. 445 307 382 21,374 Feb. 356 24 95 5,506 
Mar. 340 167 216 13,364 Mar. 1050 92 256 5,896 
Apr. 225 121 185 11,084 Apr. 258 104 156 9,382 
May 225 121 163 10,130 May 2670 81 402 24,946 
June 1610 214 545 32,714 June 12800 290 2440 146,416 
July 4840 340 1391 86,270 July 2980 389 1116 69,212 
Aug. 5870 520 1867 115,760 Aug. 25800 492 4967 308,006 
Sept. 1790 121 477 28,628 Sept. 1520 422 628 37,652 
Oct. 277 184 231 14,296 Oct. 6140 290 1152 71,428- 
Nov. 184 58 122 7,310 Nov. 880 52 400 24,012 
Dec. 104 29 52 3,222 Dec. 74 36 55 3 412 
Total .. .. .. 384,612 Total .. •• .. 709,816 

Y e a r  1953 Y e a r  1954 
Jan. 690 46 194 12,014 Jan. 26 8 14 860 
Feb. 1710 46 270 15,130 Feb. 2910 10 445 24,938 
Mar. 1460 58 247 15,296 Mar. 395 12 85 5,326 
Apr. 84 •29 51 3,068 Apr. 12 12 12 720 
May 1220 41 704 43,636 May 20 12 14 890 
June 224 107 162 9,748 June 121 12 48 2,880 
July 491 107 235 14,598 July 237 36 54 3,368 
Aug. 1770 107 732 45,408 Aug. 168 31 54 3,362 
Sept. 1460 167 432 25,892 Sept. 59 24 39 2,326 
Oct. 358 107 194 12,010 Oct. 5510 24 989 61,332 
Nov. 95 58 79 4,756 Nov. 11600 121 2134 128,052 
Dec. 58 9 37 2,310 Dec. 365 84 211 13 090 
Total .. .. .. 203,866 Total • • •• 247,144 

Y e a r  1955 Y e a r  1956 
Jan. 2360 47 416 25,790 Jan. 890 293 479 29,672 
Feb. 80000 39 6499 363,952 Feb. 34900 455 9501 551,040 
Mar. 56000 690 8119 503,406 Mar. 11800 920 3287 203,846 
Apr. 880 430 553 33,160 Apr. 3270 640 1143 68,554 
May 430 380 401 24,860 May 20020 1340 6850 424,680 
June 2670 186 683 40,964 June 25800 1560 5776 346,552 
July 1990 480 820 50,820 July 13700 1990 6744 418,114 
Aug. 4900 665 1324 82,070 Aug. 9430 1200 2741 169,960 
Sept. 2670 530 893 53,560 Sept. 120 800 939 56,320 
Oct. 31100 380 5370 332,916 Oct. 4640 438 1179 72,876 
Nov. 8730 920 1870 112,214 Nov. 1340 350 746 44,768 
Dec. 1130 690 865 53,640 Dec. 690 209 417 25,838 
T o t a l  .. .. .. 1 , 6 7 7  352 Total .. .. .. 2 , 4 1 2  220 

N o t e :  F r o m  D e c e m b e r  1 9 3 6  t o  J u n e  1 9 6 0  N a r r a b r i  C r e e k  a t  K a r u a h  f i g u r e s  adopted 



139. 

NARRABRI CREEK AT NARRABRI 

A p p e n d i x  20 
S h e e t  7 

• 

Y e a r  1957 Y e a r  1958 

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. 590 58 290 18,000 Jan. 320 30 80 4,940. 
Feb. 490 210 271 1 5 , 2 0 0  ' Feb. 157,Q:' 44 190 10,600 
Mar. 440 210 299 18,600 Mar. 81 38 47 2,890 
Apr. 590 176 239 14,300 Apr. 38 22 28 1,660 
May 230 193 206 12,800 May 145 22 50 3,980 
June 193 102 138 8,300 June 55 42 48 2,860 
July 290 159 '207. 12,800 July .320 61 158 9,830 
Aug. 290 91 195 12,100 Aug. 990 Rc136t 238 14,800 
Sept. 490 102 220 13,200 Sept. 3780 250 767 46,1000 
Oct. 91 43 66 4,100 Oct. 7920 590 1717 106000 
Nov. 49 30 42 2,490 Nov. 440 143 216 12,900 
Dec. 38 28 32 1,980 Dec. 3530 91 578 35,900 
Total • • .. •• 133,870 Total •• •• .• 251,460 

Y e a r  1959 Y e a r  1960 
Jan. 2115 102 476 29,500 Jan. 480 129 245 15,200 
Feb. 4210 80 805 45,100 Feb. 155 89 102 5,900 
Mar. 2500 540 1045 64,800 Mar. 155 34 71 4,420 
Apr. 640 38 246 14,800 Apr. 129 65 82 4,9101; 
May 129 34 98 6,050 May 155 118 134 8,280tf 
June 94 72 78 4,660 June 118 89 99 5,910 
July 1820 72 405 25,100 July 1955 27 408 25,276' 
Aug. 530 166 317 19,600 Aug. 2400 165 522 32,340 
Sept. 440 94 154 9,260 Sept. 1810 130 300 17,978 
Oct. 580 56 284 17,600 Oct. 445 65 138 8,558 
Nov. 1650 225 652 39,100 Nov. 6400 57 858 51,460 
Dc. 2840 260 816 50,600 Dec. 13900 85 1706 105,788 
Total • • • • • • 326,170 Total • • • • • • 286,020 

Y e a r  1961 Y e a r  1962 
Jan. 490 30 215 13,352 Jan. 28000t 170 3859 239,246 
Feb. 55 2 20 1,142 Feb. 1260 820 1064 61,694 
Mar. 310 5 68 4,204 Mar. 820 610 643 39,880 
Apr. 219 45 95 5,682 Apr. 610 130 295 17,7,08 
May 140 83 97 6,026 May 310 130 186 11,500 
June 280 83 99 5,914 June 610 118 254 15,200 
July 83 45 67 4,158 July 470 118 174 10,800 
Aug. 760 30 147 9,106 Aug. 1485 215 502 31,100 
Sept. 290 68 107 6,428 Sept. 592 205 382 22,900 
Oct. 290 41 58 3,612 Oct. 4000 310 976 60,500 
Nov. 2400 41 442 26,538 Nov. 1850 970 1330 79,600 
Dec. 2050 78 632 39,166 Dec. 1220 195 727 45,100 
Total .. .. .. 125,328 Total .. • • 635,228 

Y e a r  1963 Y e a r  1964 
Jan. 3200 175 768 4 7 , 6 0 0  - Jan. 38500 355 5560 345,000 
Feb. 405 118 231 13,000 Feb. 935 710 796 46,200 
Mar. 770 155 274 17,000 Mar. 1320 215 527 32,7O0 
Apr. 930 136 273 16,400 Apr. 5600 156 773 47,600 
May 10000 118 2610 162,000 May 1060 300 777 48,200 
June 13100 1010 3320 199,000 June 1610 225 711 42,7-00 
July 1530 970 1150 71,000 July 6500 560 1930 120,000 
Aug. 3200 930 1260 77,800 Aug. 2230 595 1040 64,700 
Sept. 5750 925 1630 98,000 Sept. 1305 490 776 46,570 
Oct. 1185 880 932 57,800 Oct. 4660 940 1730 107,000 
Nov. 880 580 706 42,400 Nov. 1180 860 928 55,700 
Dec. 1230 385 711 44,100 Dec. 940 330 579 35,900 
Total .. .. .. 846,100 T o t a l  

_ • • • • •• 992,270 

* N o t e :  F r o m  D e c e m b e r  1 9 3 6  t o  J u n e  1 9 6 0  N a r r a b r i  C r e e k  a t  K a r u a h  f i g u r e s  adopt 

=- ..... 



1.40. A p p e n d i x  20 
S h e e t  8 

NARRABRI CREEK AT NARRABRI 

Y e a r  1965 Y e a r  1966 

Month 
Discharge 
i n  cusecs 

D i s c h a r g e  1 

f o r  M o n t h  I 
A c r e  Feet 

Month 

• ) 

Discharge 
L i n  cusecs 

Discharge 
f o r  Month 

Max. Min. Mean Max. Min. Mean A c r e  Feet 
J a n .  • 420 300 354 22.000 Jan. 520 342 426 26,4-60 

Feb. 360 278 297 16,700 Feb. 560 410 458 25,600 
Mar. 278 62 222 13,700 Mar. 485 116 304 18,900 
Apr. 108 34 88 5,300 Apr. 127 40 57 3,400 
May 92 76 80 4,940 May 68 30 47 2,910 
June 65 65 65 3,900 June 40 18 28 1,660 
July 85 50 67 4,160 July 18 14 '16 990 
Aug. 143 85 128 7,950 Aug. 165 14 40 2,450 
Sept- 520 122 243 14,600 Sept. 198 46 79 4,730 
Oct. 600 362 523 32,400 Oct. 360 ' 46 146 9,020 
Nov. 440 231 354 ' 21,200 Nov. 2800 164 463. 27,800 
Dec. 1720 127 498 302200 Dec. 402 

. 
203 319 19,800 

Total .. .. .. 177,750 Total • •  . •••. •• 143,660 

Y e a r  1967 Y e a r  1968 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

No 
No 
No 

60 
103 

50 
81 

114 
133 
402 
264 
375 

Records 
Records 
Records 

26 
32 
32 
40 
32 

103 
195 
218 
2 2 7  

___T 

42 
58 
37 
59 
70 

143 
276 
226 
292 

29,000* 
25,000* 
16,600* 

2,500 
3,570 
2,210 
3,650 
4,320 
3,590 

17,100 
13,600 
18,100 

Jar.. 
Feb, 
Mar, 
Apr. 
May 
June 
July 
Aug, 
Sept. 
Oct. 
Nov 
Dec. 

17000 
985 
525 

94 
2750 

276 
1325 
6500 
3500 
1255 

340 
421 

192 
475 

85 
68 
76 
85 
85 

175 
276 
150 
150 
118 

2170 
•665 
232 

76 
422 
135 
324 

1133 
722 
301 
239 
260 

135,000 
38,/00 
14,400 

4,570 
26,200 

8,130 
20,100 
82,600 
43,300 
18,700 
14,300 
16,100 

Total .. . .  .. 144,240* . Total . .. 422,000 

* Estimated 



141. 
Appendix 21 
8beet 1 

NAMOI RIVER AT GOANGRA. 
_ 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

L a t i t u d e  30°09, Longitude 148°23' 

Augus t  1954 t o  Date 

14 years 

ZERO OF GAUGE: R . L . 7 7 . 6 0  A s s u m e d  Datum 
( A p p r o x i m a t e l y  4 5 0  f e e t  a b o v e  m e a n  s e a  level) 

CATCHMENT AREA: 1 4 , 0 0 0  s q u a r e  miles 

CONTROL: Earth 

EQUIPMENT: A u t o m a t i c  R e c o r d e r  ( F l o a t  Type) 
i n s t a l l e d  May 1958 

S t a f f  g a u g e ,  r a n g e  0 - 3 0  feet 

CURRENT METER OBSERVATIONS: ( a )  Number  o b t a i n e d  95 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
14  YEARS: 
( S e e  Remarks) 

MEAN ANNUAL DISCHARGE FOR 
1 4  YEARS: 
( S e e  Remarks) 

REMARKS: 

( b )  Maximum observation 
i n  cusecs .,.21-63040 

( c )  Minimum observation 
i n  c u s e c s .  5.9 

1 3 , 4 0 0  cusecs 

cusecs 

5 7 4 , 0 0 0  a c r e  feet 

As f r o m  March 1960 f l o w s  were  p a r t l y  due 
t o  c o n t r o l l e d  r e l e a s e s  f rom K e e p i t  Dam. ' 

D u r i n g  h i g h  f l o w s ,  l a r g e  q u a n t i t i e s  of 
w a t e r  b y - p a s s  Goangra  t h r o u g h  effluent 
c r e e k s  and s i n c e  1964 pumped d i  elf3lons. 
have  o c c u r r e d  i n t o  G u n i d g e r a  Creek. 

•••••• 



142. 

NAMOI RIVER AT GOANGRA 

A p p e n d i x  21 
S h e e t  2 

Y e a r  1954 Y e a r  1955 

Month 
Discharge 
i n  cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. .. .. • • .. Jan. 2220 61 451 27,988 
Feb. .. .. .. .. Feb. 2140 43 616 -34,492 
Mar. .. .. .. .. Mar. 13400 811 5480 340,000 
Apr. .. .. • • • • Apr. 797 437 551 33,094 
May •• .. .. .. May 701 314 498 38,858 
June .. .. .. .. June 1130 280 531 31,882 
July .. .. .. .. July 2220 502 1254 77,740 
Aug. 107 62 86 5,328 Aug. 2030 742 1312 81,354 
Sept. 58 

. 
27 35 2,120 Sept. 3010 783 1798 107,864 

Oct. 3460 12 1171 72,600 Oct. 5720 528 1448 89,800 
Nov. 3580 2420 2920 175,000 Nov. 10180 1190 4925 295,000 
Dec. 2460 204 615 38,112 Dec. 2220 646 1198 74,256 
Total .. .. •. .. Total •• 1,224,328 

Y e a r  1956 Y e a r  1957 
Jan. 4820 296 1531 94,900 Jan. 715 333 544 33,800 
Feb. 12250 797 4207 244,000 Feb. 323 234 277 15,500 
Mar. 7870 3250 5509 342,000 Mar. 450 225 310 19,200 
Apr. 3010 1095 2025 121,490 Apr. 470 174 223 13,400 
May 5640 1150 4053 251,000 May 480 163 246 15,250 
June 5890 3940 4930 296,000 June 163 139 152 9,140 
July 10300 4350 780-5 484,000 July 470 138 

.153 
320 19,800 

Aug. 5560 2460 4113 255,000 Aug. 781 249 15,400 
Sept. 2380 1190 1545 92,670 Sept. 792 299 437 26,200 
Oct. 3150 985 1649 102,230 Oct. No Records. 7,000 
Nov. 1650 693 1158 69,482 Nov. No Records 2,400 
Dec. 1030 682 806 491968 Dec. 16 8 14 846 
Total . .  .. .. 2,402,740 Total •• .• .. 177,936 

Y e a r  1958 Y e a r  1959 
Jan. 122 12 40 2 , 5 0 0  1 Jan. 1250 248 587 36,396 
Feb. 1300 29 358 20,100 Feb. 3600 156 1411 79,002 
Mar. 229 49 109 6,780 Mar. 2680 906 1472 91,254 
Apr. 45 18 33 1,900 Apr. 2350 413 1000 59,996 
May 101 10 31 1,896 May 400 116 204 12,630 
June 98 

1 
45 64 3,832 June 182 116 142 8,516 

July 368 1 70 180 11,142 Jury 1130 132 355 22,038 
Aug. 870 1 126 263 16,328 Aug. 1150 388 674 41,818 
Sept. 1630 1 373 750 44,978 Sept. 451 132 216 12,942 
Oct. _ 

7815 ' 464 1 1655 102,604 Oct. 630 192 344 21,298 
Nov. 978 I 248 423 25,426 Nov. 1177 401 639 38,324 
Dec. 646 1 230 

, 
402 2 4  954 Dec. 1065 412 610 37,818 

Total • . I • • L___.. 2 b 2  440 Total .. 462,032 

Y e a r  1960 Y e a r  1961 
Jan. 1140 194 535 33,170 Jan. 1115 139 334 20,-738 
Feb. 166 64 101 5,854 Feb. 635 62 141 7,884 
Mar. 139 46 74 4,570 Mar. 339 69 103 6,410 
Apr. 78 52 60 3,760 Apr. 387 69 150 8,994 
May 162 78 120 7,412 May 101 79 89 5,508 
June 122 78 88 5,252 June 118 82 107 6,396 
July 1285 88 443 27,486 July 195 62 89 5,532 
Aug. 1795 309 696 43,120 Aug. 596 62 136 8,442 
Sept. 314 134 203 12,192 Sept. 602 77 274 16,424 
Oct. 965 152 340 21,058 Oct. 77 25 45 2,806 
Nov. 1950 170 486 29,160 Nov. 1065 25 100 6,022 
Dec. 2480 324 1110 6 8  8 2 4  I Dec. 2570 642 1358 8 4  188 
Total • • • • • • 2 6  58 1 8 Total •. •• 179  344 

.*  Estimated 



143. 

NAMOI RIVER AT COANGRA 

A p p e n d i x  21. 
S h e e t  3 

Y e a r  1962 Y e a r  1963 
Discharge 

I M o n t h  i n  cusecs 
D i s c h a r g e  i' 
f o r  M o n t h  i Month 

Discharge 
i n  cusecs 

Discharge 
f o r  month 
A c r e  Feet Max. M m .  an -Max. Min. Mean  I A c r e  F e e t  1 

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

3760 
3840 
1740 

874 
547 

- 570 
271 

1637 
1625 
2230 
2330 
1625 

165 
1210 

829 
212 
156 
239 
176 
188 
335 
382 
910 
330 

1 4 2 8  ' 
2023 
1116 

518 
257 
375 
229 
630 
792 
788 

1483 
1134 

88,520 
113,294 

69,172 
31,100 
15,930 

. 
22,484 

141,700 
39,054 
47,528 
48,836 
88,992 
7024 

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

1890 
708 

1280 
2010 
2790 
5000 
2010 
1550 
3390 
1710 

883 
1407 

286 
152 
136 
133 
122 

2430 
1250 
1060 
1170 

910 
426 
413 

929 
289 
245 
656 

1369 
3490 
1507 
1251 
2101 

11178 
686 
793 

57,624 
16,176 
15;188 

. 
39,336 
84,878 

2097370 
93,458 
77,576 

126,050 
73,046 
41,170 
49,158 

Total .. .. . .  L _  7 7 6 , 9 4 4  I Total • • .. 
1 

• • 8 8 3  0 3 0  
. 

Y e a r  1964 Y e a r  1965 
Jan. 6600 281 2063 7 127,896 7 Jan. 286 65 174 10,800 
Feb. 4550 716 1246 72,274 Feb. 148 52 97 5,410 
Mar. 1200 297 656 40,644 Mar. 172 17 77 4,754 
Apr. 1600 172 336 20,100 Apr. 70 23 45 2,720 
May. 2510 439 1193 73,900 May No R e c o r d s  - 1,600 
June 1710 376 773 46,400 June 20 5 10 570 
July 3180 645 1860 115,000 July 52 20 39 2,390 
Aug. 2510 740 1207 74,900 Aug. 41 11 23 1,440 
Sept. 1650 495 964 57,900 Sept. 66 20 45 2,720 
Oct. 2 9 0 0  ' 585 1980 123,000 Oct. 194 8 94 5,820 
Nov. 1160 756 956 57,400 Nov. 154 10 58 3,510 
Dec. 8 5 6  

. 
266 552 34,200 Dec. 1240 23 469 29,100 

Total .. .. .. 8 4 3  614 Total .. .. .. 70,834 

Y e a r  1966 Y e a r  1967 
Jan. 
Feb. 
Mar. 
Apr. 

186 
157 
129 

49 

6 
2 
1 
2 

75 
54 
23 
12 

4,670 
3,020 
1,450 

734 

Jan. 
Feb. 
Mar. 
Apr. 

240 
92 

2400 
40 

14 
15 
27 

6 

86 
32 

683 
16 

5,310 
1,800 

42,350 
996 

May ' 18 0 4 260 May 51 5 22 1,360 
June 109 2 39 2,310 June 64 31 40 2,410 
July 25 10 19 1,170 July 97 45 64 4,000 
Aug. 400 6 58 3,590 Aug. 83 24 42 2,610 
Sept. 928 21 175 10,500 Sept. 29 1.5 6.9 412 
Oct. 201 18 71 4,400 Oct. 119 0.1 11 682 
Nov. 1480 29 467 28,000 Nov. 12 0 3.4 203 
Dec. 280 21 97 6,000 Dec. 164 0 2.5 156 
Total .. .. .. 6 6  104 2.... Total .. .. 

62,29-2 

Y e a r  1968 
„Ian. 3250 8 1110 68,800 
Feb, 487 31 174 10,100 
Mar. 324 23 112 6,940 
Apr, 40 18 29 1,760 
May 3530 19 1055 65,400 
June 376 101 212 12,700 
July 1140 72 273 16,900 
Aug. 2290 198 1172 72,700 
Sept. 2790 230 1420 85,100 
Oct. 1040 53 294 18,200 
Nov. 131 11 58 3,490 
Dec. 413 9.5 124 7,680 
Total .. . . 369,770 

* Estimated 
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