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s o u n d l y  b a s e d  p r o g r a m m e  o f  w a t e r  conservation. 

T h e  s u r v e y  w i l l  c o v e r  t h i r t y  m a j o r  r i v e r  v a l l e y s  o f  t h e  S t a t e  and 

w h e n  c o m p l e t e d  w i l l  r e p r e s e n t  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  study 
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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  w i l l  be 

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

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

b e e n  d e c i d e d  t o  p r e p a r e  a n d  i s s u e  s e p a r a t e  r e p o r t s  f o r  individual 

v a l l e y s .  T h i s  r e p o r t  o n  t h e  w a t e r  r e s o u r c e s  o f  t h e  L o w e r  H u n t e r  Valley, 

i n c l u d i n g  t h e  K a r u a h  V a l l e y ,  i s  t h e  f o u r t h  r e p o r t  t o  b e  completed. 

J C I  G. BEALE. M.L.A. 
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WATER RESOURCES OF THE LOWER HUNTER VALLEY 

(INCLUDING THE IARUAH VALLEY). 

1 .  INTRODUCTION. 

Water  i s  a b a s i c  e s s e n t i a l  f o r  t h e  e x i s t e n c e  o f  m a n k i n d .  Although 

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

t h a n  320 m i l l i o n  c u b i c  m i l e s ,  o n l y  a v e r y  s m a l l  p r o p o r t i o n  o f  i t  is 

i n  a f o r m  a n d  i n  l o c a t i o n s  w h e r e  i t  i s  r e a d i l y  a v a i l a b l e  f o r  m a n ' s  use. 

By f a r  t h e  g r e a t e s t  , p a r t  o f  t h e  w a t e r  u p o n  t h e  E a r t h ,  o v e r  99 

p e r c e n t ,  i s  c o n t a i n e d  e i t h e r  i n  t h e  o c e a n s  w h e r e  i t  i s  t o o  s a l i n e  for 

u s e  w i t h o u t  e x p e n s i v e  t r e a t m e n t ,  o r  i n  t h e  p o l a r  i c e  c a p s  where  i t  is 

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

w a t e r  c o m p r i s e s  a p p r o x i m a t e l y  0 . 8  p e r c e n t  o f  t h e  E a r t h ' s  t o t a l  water 

r e s o u r c e s ,  and t h e  s u r f a c e  w a t e r  c o n t a i n e d  i n  r i v e r s  and l a k e s ,  which 

i s  t h e  most  c o n v e n i e n t  s u p p l y  f o r  man' s  c o n s u m p t i v e  u s e ,  h a s  the 

s m a l l e s t  n a t u r a l  s t o r a g e  amount ing  t o  o n l y  a p p r o x i m a t e l y  0 . 0 0 4  percent 

o f  t h e  E a r t h ' s  total. 

The w o r l d  demand f o r  f r e s h  w a t e r  i s  i n c r e a s i n g .  The i n c r e a s e  is 

due  n o t  o n l y  t o  i n c r e a s i n g  p o p u l a t i o n  b u t  a l s o  t o  a r i s i n g  p e r  capita 

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

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

r e q u i r e s  t h e  u s e  o f  1 , 0 0 0  t o n s  o f  w a t e r ;  o n e  t o n  o f  s t e e l  requires 

300 t o n s  o f  w a t e r ;  and o n e  t o n  o f  p a p e r  r e q u i r e s  6 0  t o n s  o f  water. 

The two main s o u r c e s  o f  u s a b l e  w a t e r ,  s u r f a c e  and u n d e r g r o u n d ,  are 

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

t h e  r a t e  o f  r e p l e n i s h m e n t  i s  l o w  compared w i t h  t h a t  i n  o t h e r  continents 

and t h e  n e e d  f o r  c a r e f u l  w a t e r  u s e  i s  c o r r e s p o n d i n g l y  g r e a t .  R a i n  is 

p r o d u c e d  when m o i s t  a i r  a s c e n d s ,  i s  c o o l e d ,  and r e l e a s e s  i t s  moisture 

a s  p r e c i p i t a t i o n ;  A u s t r a l i a ' s  l o w  r a i n f a l l  i s  t h e  r e s u l t  o f  two factors 

c o n c e r n e d  w i t h  t h i s  process. 

F i r s t l y ,  t h e  A u s t r a l i a n  c o n t i n e n t  l i e s  i n  a l a t i t u d i n a l  b e l t  where 

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

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

p r o v i d e s  l i t t l e  o b s t a c l e  t o  t h e  p a s s a g e  o f  a i r  m a s s e s ,  w h i c h  can 

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

s o m e  1 8  i n c h e s  c a n  b e  c o m p a r e d  w i t h  t h e  a p p r o x i m a t e  a v e r a g e  rainfalls 

o f  2 3  t o  2 6  i n c h e s  i n  A f r i c a ,  A s i a ,  E u r o p e  a n d  N o r t h  A m e r i c a ,  and 

o v e r  5 0  i n c h e s  i n  S o u t h  America. 

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

A u s t r a l i a ' s  u n f a v o u r a b l e  p o s i t i o n  i n  c o m p a r i s o n  w i t h  t h e  other 

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

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

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

a n d  s t r e a m s  a m o u n t s  t o  o n l y  a b o u t  o n e  n i n t h  o f  t h e  t o t a l  r a i n f a l l ,  or 

a n  a v e r a g e  o f  2 i n c h e s  p e r  a n n u m .  I n  A f r i c a  t h e  c o r r e s p o n d i n g  figure 

f o r  a v e r a g e  a n n u a l  r u n o f f  i s  a p p r o x i m a t e l y  7 i n c h e s ,  i n  A s i a  a n d  Europe 

9 i n c h e s ,  i n  N o r t h  A m e r i c a  11 i n c h e s ,  a n d  i n  S o u t h  A m e r i c a  s o m e  19 

inches. 

T h e  r a t e  o f  r e p l e n i s h m e n t  o f  w a t e r  s u p p l i e s  b y  r a i n f a l l  i s  variable, 

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

a r t i f i c i a l  s t o r a g e s  f o r  s u r f a c e  w a t e r  - o  t h a t  a r e l a t i v e l y  constant 

d r a w o f f  c a n  b e  m a d e  f r o m  t h e  v a r y i n g  n a t u r a l  supply. 

A u s t r a l i a n  s t r e a m f l o w s  e x h i b i t  m a r k e d  v a r i a b i l i t y ,  w i t h  occasional 

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

s t r e a m f l o w  i n  New S o u t h  W a l e s  s h o w  t h a t  e v e r y  s t r e a m  h a s  a t  s o m e  time 

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

t h e  c o n s e r v a t i o n  o f  s u r f a c e  w a t e r  s u p p l i e s  i n  t h i s  S t a t e  i s  therefore 

a t a s k  o f  p r i m e  importance. 

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  t o t a l  c a t c h m e n t  o f  t h e  Hunter 

R i v e r  b e l o w  M a i t l a n d  a n d  t h e  r a r u a h  R i v e r  i s  a p p r o x i m a t e l y  4 0  inches, 

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

a b o u t  1 , 0 3 0 , 0 0 0  a c r e  f e e t .  On t h e  b a s i s  o f  a v a i l a b l e  w a t e r  p e r  square 

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

t h e  a v e r a g e  v a l u e s  f o r  b o t h  A u s t r a l i a  a n d  New S o u t h  W a l e s ,  b u t  in 

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

s u p p l y  v a r i e s  c o n s i d e r a b l y  f r o m  y e a r  t o  y e a r .  I t  i s  e s s e n t i a l  that 
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t h i s  s u p p l y  b e  e f f e c t i v e l y  c o n s e r v e d  a n d  w i s e l y  u s e d  i f  t h e  population, 

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

2 ,  PHYSIOGRAPHIC FEATURES. 

T h e  c a t c h m e n t  a r e a  o f  t h e  L o w e r  H u n t e r  a n d  K a r u a h  R i v e r  Valley:, 

t r e a t e d  i n  t h i s  r e p o r t  e m b r a c e , a n  a r e a  o f  a b o u t  2 , 0 0 0  s q u a r e  m i l e s ,  and 

i s  s h o w n  a t  F i g u r e  1 .  T h e  a r e a  c o m p r i s e s  s o m e  1 , 1 5 0  s q u a r e  miles 

d r a i n e d  b y  t h e  H u n t e r  R i v e r  a n d  i t s  t r i b u t a r i e s  d o w n s t r e a m  f r o m  Maitland, 

a n d  s o m e  8 5 0  s q u a r e  m i l e s  d r a i n e d  b y  t h e  K a r u a h  R i v e r  a n d  s o m e  minor 

s t r e a m s  f l o w i n g  i n t o  P o r t  S t e p h e n s .  ( T h e  K a r u a h  R i v e r  d r a i n a g e  area 

c o n s i d e r e d  i n  t h i s  r e p o r t  i s  o n l y  a p a r t  o f  t h e  1 , 7 3 0  s q u a r e  miles 

a r e a  a d o p t e d  b y  t h e  A u s t r a l i a n  W a t e r  R e s o u r c e s  C o u n c i l  i n  i t s  Review 

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 ,  1 9 6 3 ,  a s  t h e  K a r u a h  R i v e r  B a s i n .  That 

B a s i n  i n c l u d e d  t h e  d r a i n a g e  a r e a  o f  t h e  K a r u a h  R i v e r ,  a n d  a l s o  the 

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

G o o l o o n g o l o k  a n d  W o l l o m b a  Rivers). 

T h e  L o w e r  H u n t e r  R i v e r  c a r r i e s  r u n o f f  f r o m  t h e  u p p e r  c a t c h m e n t  of 

t h e  H u n t e r ,  a n d  d o w n s t r e a m  f r o m  M a i t l a n d  i t  i s  f e d  b y  t h e  P a t e r s o n  and 

W i l l i a m s  R i v e r  s y s t e m s  f r o m  t h e  n o r t h ,  a n d  b y  W a l l i s  C r e e k  f r o m  the 

south. 

T h e  P a t e r s o n  R i v e r  a n d  i t s  m a i n  t r i b u t a r y  t h e  A l l y n  R i v e r  r i s e  in 

a d j a c e n t  s e c t i o n s  o f  t h e  s o u t h e r n  e s c a r p m e n t  o f  t h e  B a r r i n g t o n  Tops 

a r e a  e t  e l e v a t i o n s  o f  a b o u t  5 , 0 0 0  f e e t ,  a n d  b o t h  f l o w  i n  a generally 

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

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

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

S o m e  e l e v e n  m i l e s  d o w n s t r e a m  f r o m  E a s t  G r e s f o r d  t h e  A l l y n  R i v e r  joins 

t h e  P a t e r s o n  R i v e r  w h i c h  t h e n  m a i n t a i n s  i t s  s o u t h e r l y  c o u r s e  through 

P a t e r s o n  a n d  j o i n s  t h e  H u n t e r  R i v e r  n e a r  M o r p e t h ,  s o m e  t w e n t y  eight 

m i l e s  u p s t r e a m  f r o m  i t s  m o u t h  a t  Newcastle. 

T h e  W i l l i a m s  R i v e r  a n d  i t s  m a i n  t r i b u t a r y  t h e  C h i c h e s t e r  R i v e r  rise 

i n  a d j o i n i n g  p o r t i o n s  o f  t h e  s o u t h e r n  e s c a r p m e n t  o f  t h e  B a r r i n g t o n  and 

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

a p p r o a c h i n g  5 , 0 0 0  f e e t .  T h e y  fame) g e n e r a l l y  s o t , , .  e a s t  t h r o u g h  steep 
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w a l l e d  v a l l e y s  w h i c h  g r a d u a l l y  w i d e n  a n d  b e c o m e  l e s s  r u g g e d  a s  the 

r i v e r s  p r o g r e s s ,  T h e  W i l l i a m s  R i v e r  i s  j o i n e d  b y  t h e  C h i c h e s t e r  River 

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

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

l o w - l y i n g  s w a m p y  c o u n t r y  b e f o r e  j o i n i n g  t h e  H u n t e r  R i v e r  a t  Raymond 

T e r r a c e ,  A p p r o x i m a t e l y  e i g h t e e n  m i l e s  u p s t r e a m  o f  Newcastle. 

W a l l i s  C r e e k  d r a i n s  t h e  r a n g e s  s o u t h  o f  M a i t l a n d ,  w h i c h  h a v e  a 

m a x i m u m  e l e v a t i o n  o f  a b o u t  1 , 4 0 0  f e e t ,  a n d  f l o w s  n o r t h  t h r o u g h  Mulbring. 

I t  i s  j o i n e d  o n  t h e  l e f t  b y  F i s h e r y  C r e e k  a n d  e n t e r s  t h e  H u n t e r  River 

a t  Maitland. 

T h e  K a r u a h  R i v e r  r i s e s  a s  t w o  b r a n c h e s  a t  e l e v a t i o n s  o f  o v e r  3,000 

f e e t  i n  t h e  c o a s t a l  r a n g e s  l e a d i n g  u p  t o  t h e  G l o u c e s t e r  T o p s ,  a n d  flows 

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

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

f l o w  s o u t h  e a s t e r l y  u n t i l  i t  i s  j o i n e d  b y  Mammy J o h n s o n ' s  C r e e k  near 

S t r o u d  R o a d .  F r o m  t h e r e  i t  f l o w s  s o u t h ,  b e i n g  j o i n e d  b y  s e v e r a l  minor 

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

S t e p h e n s  a t  Karuah. 

A s  s h o w n  a t  F i g u r e  2 t h e  t o p o g r a p h y  o f  a b o u t  2 5  p e r c e n t  o f  the 

v a l l e y s  i s  m o u n t a i n o u s  w i t h  l a n d  s l o p e s  o f  1 5  d e g r e e s  o r  m o r e .  This 

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

e x t e n d  s o u t h  a n d  e a s t  f r o m  t h e  M o u n t  R o y a l  R a n g e  a n d  B a r r i n g t o n  and 

G l o u c e s t e r  T o p s ,  a n d  w h e r e  s t e e p  c o a s t a l  r a n g e s  e x i s t  t o  t h e  n o r t h  and 

e a s t  o f  Stroud. 

A f u r t h e r  1 5  p e r c e n t  i s  c l a s s e d  a s  s t e e p ,  w i t h  s l o p e s  o f  from 

8 d e g r e e s  t o  1 5  d e g r e e s ,  a n d  c o m p r i s e s  g e n e r a l l y  t h e  f o o t h i l l s  o f  the 

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

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

o f  u n d u l a t i n g  l a n d  ( 3  d e g r e e s  t o  8 d e g r e e s )  a n d  f l a t  t e r r a i n  ( l e s s  than 

3 d e g r e e s ) ,  w h i c h  a p p e a r - . . s  a b r o a d  b a n d  e x t e n d i n g  e a s t w a r d s  from 

M a i t l a n d  t o  N e w c a s t l e  a n d  P o r t  S t e p h e n s ,  w i t h  c o n n e c t e d  a r e a s  i n  the 

v a l l e y s  o f  t h e  P a t e r s o n ,  W i l / i a m s  a n d  r a r u a h  Rivers. 
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V e g e t a t i o n  v a r i e s  f r o m  d e n s e  f o r e s t  c o v e r  i n  t h e  r u g g e d  u p l a n d s  cf 

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

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

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

n e a r  t h e  coast. 

3 CLIMATIC FEATURES. 

RAINFALL.. 

T h e  c a t c h m e n t s  o f  t h e  L o w e r  H u n t e r  a n d  K a r u a h  V a l l e y s  a r e  well 

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

v i r t u a l l y  t h e  w h o A e  o f  t h e  d r a i n a g e  a r e a .  ( T h e  m e d i a n  i s  t h a t  value 

w h i c h  i s  e x p e r i e n c e d  o r  e x c e e d e d  o n  5 0  p e r c e n t  o f  o c c a s i o n s ) .  Highest 

y e a r l y  t o t a l s  o c c u r  o n  t h e  h i g h  g r o u n d  a b o v e  t h e  2 , 0 0 0  f t .  contour 

a l o n g  t h e  n o r t h e r n  b o u n d a r y  w h e r e  m e d i a n  v a l u e s  a r e  c l o s e  t o  5 0  inches. 

T h e  d r i e s t  p o r t i o n  i s  i n  t h e  v i c i n i t y  o f  W a l l i s  C r e e k  a l o n g  t h e  south 

w e s t e r n  b o u n d a r y .  I n  t h i s  a r e a  t h e  a n n u a l  m e d i a n  v a l u e s  f a l l  b e l o w  30 

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

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  d i s t r i b u t i o n s  o f  t h e  m o n t h l y  median 

r a i n f a l l s  a r e  s h o w n  a t  F i g u r e s  4 t o  1 5  inclusive. 

3 n  t h e  c o a s t a l  f r i n g e  i n  t h e  v i c i n i t y  o f  N e w c a s t l e ,  t h e  monthly 

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

t h e  c a t c h m e n t s .  I n l a n d ,  t h e  w e t t e r  p e r i o d  o f  t h e  y e a r  i s  f r o m  December 

t o  A p r i l  w h e n  o v e r  5 0  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  r a i n f a l l  i s  usually 

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

3 i n c h e s  g e n e r a l l y  a n d  r i s e  t o  a b o u t  5 1  i n c h e s  i n  J a n u a r y  a n d  February 

o v e r  t h e  h i g h l a n d s  a l o n g  t h e  n o r t h e r n  border. 

R e l a t i v e l y  d r y  c o n d i t i o n s  a r e  e x p e r i e n c e d  o v e r  m o s t  o f  t h e  a r e a  from 

J u l y  t o  O c t o b e r  ( f o r  s o m e  s t a t i o n s  J u l y  t o  N o v e m b e r ) .  T h e  d r i e s t  mcnth 

i s  u s u a l l y  A u g u s t  w h e n  t h e  m e d i a n  e x c e e d s  2 i n c h e s  o n l y  i n  t h e  extreme 

n o r t h e r n  c o r n e r  a b o v e  t h e  3 , 0 0 0  f t .  c o n t o u r  a n d  o n  t h e  c o a s t a l  fringe. 

M e d i a n  r a i r f a l l s  a r e  a b o u t  1 i  t o  1 i  i n c h e s  o v e r  t h e  w . . s t e r r .  b o r d e r  of 

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



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  r e c o r d e d  a t  C a r r i n g t o n ,  Clarencetown, 

C o c k l e  C r e e k ,  D u n g o g ,  G r e s f o r d ,  K i n r o s s ,  E a s t  M a i t l a n d ,  Newcastle, 

P a t e r s o n ,  S t r o u d  a n d  W o l l o n g  a r e  g i v e n  i n  A p p e n d i c e s  1 t o  11 respectiVely. 

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

l o c a t e d  o f f  t h e  N o r t h e r n  o r  C e n t r a l  New S o u t h  W a l e s  C o a s t .  U n d e r  these 

c o n d i t i o n s ,  t o t a l s  o f  7 i n c h e s  i n  2 4  h o u r s  a r e  n o t  u n c o m m o n .  The 

h i g h e s t  t o t a l  r e c o r d e d  i n  t h e  a r e a  i n  a 2 4  h o u r  p e r i o d  t o  9 a . m .  was 

1 1 . 3 2  i n c h e s  o n  1 8 t h  J u n e  1 9 4 9  a t  E a s t  Maitland. 

V e r y  h i g h  m o n t h l y  t o t a l s  c a n  o c c u r  t h r o u g h o u t  t h e  catchments, 

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

f o r  a n  i n d i v i d u a l  m o n t h  i s  i n  e x c e s s  o f  1 9  i n c h e s  a n d  t h e  h i g h e s t  monthly 

t o t a l  o n  r e c o r d  f o r  a s t a t i o n  i n  t h e  a r e a  i s  2 7 . 0 5  i n c h e s  a t  M u l b r i n g  in 

J u n e  1950. 

T h e  t a b l e s  a t  A p p e n d i x  1 2  s h o w  o n  a m o n t h l y  a n d  a n n u a l  b a s i s  fcr 

C a r r i n g t o n ,  C l a r e n c e t o w n ,  K i n r o s s ,  E a s t  M a i t l a n d ,  N e w c a s t l e ,  Paterson, 

S t r o u d  a n d  W o l l o n g  t h e  f o l l o w i n g  data: 

( i )  t h e  m a x i m u m  a n d  m i n i m u m  rainfalls; 

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

r a i n f a l l  o b s e r v a t i o n  l e s s  t h a n  t h e  1 0 t h  p e r c e n t i l e  v a l u e  can 

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  a v e r a g e .  S i m i l a r l y  a 

r a i n f a l l  o b s e r v a t i o n  l e s s  t h a n  t h e  7 0 t h  p e r c e n t i l e  v a l u e  can 

b e  e x p e c t e d  i n  7 y e a r s  o u t  o f  1 0  o n  t h e  a v e r a g e  o r  alternatively 

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  t h e  7 0 t h  p e r c e n t i l e  value 

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  y e a r s  i n  ten). 

A l t h o u g h  m a n y  d r y  m o n t h s  o c c u r  e v e n  d u r i n g  s u m m e r ,  i t  i s  unusual 

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

f r o m  D e c e m b e r  t o  A p r i l .  M i n i m u m  r e c o r d e d  r a i n f a l l s  f o r  p e r i o d s  u p  to 

1 2  m o n t h s  a t  C a r r i n g t o n ,  C l a r e n c e t o w n ,  K i n r o s s ,  E a s t  M a i t l a n d ,  Newcastle, 

P a t e r s o n ,  S t r o u d  a n d  W o l l o n g  a r e  s h o w n  i n  t h e  t a b l e s  a t  A p p e n d i x  13. 

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

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  l ip t o  t w e l v e  m o n t h s ,  w h i c h  have 

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

t h a n  i i n c h  o n  1 0  p e r c e n t  o f  o c c a s i o n s  e v e n  i n  t h e  summer m o n t h s .  On 

t h e  c o a s t a l  f r i n g e ,  h o w e v e r ,  t h e  c o r r e s p o n d i n g  f i g u r e  i s  a b o u t  1i 

i n c h e s .  D u r i n g  t h e  w e t t e r  p e r i o d  o f  t h e  y e a r ,  ( i . e . ,  f o r  t h e  five 

m o n t h s  D e c e m b e r  t o  A p r i l ) ,  a t  l e a s t  11 i n c h e s  o n  t h e  c o a s t  a n d  9 inches 

o v e r  t h e  c a t c h m e n t s  g e n e r a l l y ,  a r e  r e c e i v e d  o n  9 0  p e r c e n t  o f  occasions. 

I n  t h e  f o u r  m o n t h s  f r o m  J u l y  t o  O c t o b e r ,  o n  a n  a v e r a g e  o f  o n e  year 

i n  t e n ,  t o t a l  r a i n f a l l s  o f  l e s s  t h a n  3 i  i n c h e s  a r e  r e c e i v e d  o v e r  the 

w e s t e r n  b o r d e r  o f  t h e  a r e a  w h i l e  l e s s  t h a n  7 i n c h e s  a r e  r e c e i v e d  in 

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

a r e  r o u g h l y  8 3  a n d  1 2 3  i n c h e s  respectively. 

TEMPERATURE. 

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

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

a v a i l a b l e  f o r  t h e  n o r t h  w e s t  c o r n e r  w h e r e  t h e  e l e v a t i o n  o f  t h e  country 

i s  g e n e r a l l y  a b o v e  2 , 0 0 0  f t .  T h e  a v e r a g e  m o n t h l y  a n d  y e a r l y  temperatures 

f o r  t w o  s t a t i o n s  a r e  l i s t e d  i n  T a b l e s  1 a n d  2. 

( 1 )  N e w c a s t l e ,  T a b l e  1 ,  w h i c h  may b e  t a k e n  a s  r e p r e s e n t a t i v e  of 

t h e  c o a s t a l  strip; 

( 2 )  M a i t l a n d ,  T a b l e  2 ,  w h i c h  i s  r e p r e s e n t a t i v e  o f  t h e  i n l a n d  portion 

o f  t h e  c a t c h m e n t  o v e r  t h e  l o w e r  valleys. 

TABLE 1 

NEWCASTLE ( E l e v a t i o n  1 1 2  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 9  y e a r s  o f  record 

Month 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 

Average 
Maximum 

7 7 . 7  7 7 . 7  7 6 . 1  7 2 . 1  6 7 . 1  6 2 . 9  6 1 . 4  6 4 . 1  6 8 . 2  7 1 . 3  7 3 . 9  75.9 70.7 

Average 
Minimum 

6 6 . 6  6 7 . 1  6 4 . 7  5 9 . 5  5 3 . 7  4 9 . 5  4 7 . 7  4 8 . 8  5 2 . 6  5 7 . 2  6 1 . 3  64.3 57.7 

E x t r e m e  h i g h e s t  o n  r e c o r d  112.0°F 

. 

E x t r e m e  l o w e s t  o n  r e c o r d  37.0oF 

- 
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TABLE 2 

MAITLAND ( E l e v a t i o n  1 9  feet) 

A v e r a g e  t e m p e r a t u r e s  ( ° F )  b a s e d  o n  2 9  y e a r s  o f  record 

Month 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 

Average 
Maximum 

8 7 . 3  8 6 . 5  8 3 . 0  7 6 . 6  6 9 . 7  6 4 . 4  6 3 . 6  6 7 . 5  7 3 . 5  7 9 . 2  8 3 . 6  85.8 76.7 

Average 
Minimum 

6 3 . 7  6 3 . 4  6 0 . 0  5 4 . 6  4 8 . 4  4 4 . 8  4 2 . 9  4 4 . 1  4 8 . 2  5 3 . 0  5 7 . 9  61.4 53.5 

E x t r e m e  h i g h e s t  o n  r e c o r d  115.0°F E x t r e m e  l o w e s t  o n  r e c o r d  28.0°F 

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

b o r d e r  o f  t h e  a r e a  w o u l d  b e  r o u g h l y  7 t o  1 0  d e g r e e s  c o o l e r  t h a n  those 

q u o t e d  f o r  Maitland. 

T a b l e s  1 a n d  2 i n d i c a t e ,  t h a t ,  e x c e p t  f o r  t h e  c o a s t a l  s t r i p  where 

c o n d i t i o n s  a r e  g e n e r a l l y  t e m p e r e d  b y  s e a  b r e e z e s ,  t h e  catchments 

e x p e r i e n c e  w a r m  t o  h o t  w e a t n e r  f r o m  O c t o b e r  t o  A p r i l .  D u r i n g  t h e  rest 

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

a v e r a g e  m a x i m a  i n  t h e  l o w  s i x t i e s  t o  m i d  s e v e n t i e s .  C o o l e r  conditions 

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

a v e r a g e  m a x i m a  i n  t h e  c o o l e r  m o n t h s  w o u l d  b e  a r o u n d  t h e  m i d  fifties. 

Away  f r o m  t h e  c o a s t  d u r i n g  w i n t e r ,  a v e r a g e  n i g h t  t e m p e r a t u r e s  fall 

t o  t h e  l o w  f o r t i e s  o v e r  t h e  l o w e r  v a l l e y s  w h i l e  o v e r  t h e  h i g h e r  valleys 

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

V e r y  h o t  c o n d i t i o n s  c a n  o c c u r  a t  a n y  t i m e  b e t w e e n  D e c e m b e r  and 

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

T e m p e r a t u r e s  o f  o v e r  1 0 0  d e g r e e s  F a h r e n h e i t  o c c t l r  o v e r  t h e  e n t i r e  area, 

t h e  h i g h e s t  o n  r e c o r d  b e i n g  1 1 6 . 8  d e g r e e s  a t  C a m p b e l l ' s  H i l l  just 

o u t s i d e  t h e  w e s t e r n  b o u n d a r y  o f  t h e  region. 

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

May t o  A u g u s t ,  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  a r e  e x p e r i e n c e d .  Except 

f o r  t h e  c o a s t  w h e r e  t e m p e r a t u r e s  b e l o w  3 5  d e g r e e s  a r e  e x t r e m e l y  rare, 

t e m p e r a t u r e s  l o w e r  t h a n  30 d e g r e e s  h a v e  b e e n  r e c o r d e d ;  w h i l e  i n  the 

h i g h e r  v a l l e y s  i t  i s  e x p e c t e d  t h a t  m i n i m u m  t e m p e r a t u r e s  a r o u n d  20 

d e g r e e s  c o u l d  occur. 
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FROSTS. 

F r o s t  o c c u r r e n c e  o n  t h e  i m m e d i a t e  c o a s t a l  s t r i p  i s  a r a r e  event. 

Away  f r o m  t h e  c o a s t ,  h o w e v e r ,  f r o s t s  o c c u r  s e v e r a l  t i m e s  e a c h  winter 

a n d  o n  o c c a s i o n s  a r e  q u i t e  s e v e r e .  M a i t l a n d  e x p e r i e n c e s  a b o u t  seven 

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

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

west. 

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

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

l i g h t  f r o s t s  i n  t h e  c a t c h m e n t s  a r e  r o u g h l y  t h e  m i d d l e  o f  A p r i l  a n d  mid- 

O c t o b e r  respectively. 

SUNSHINE. 

E s t i m a t e s  o f  t h e  a v e r a g 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  per 

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

c a t c h m e n t s  a w a y  f r o m  t h e  c o a s t  a r e  g i v e n  i n  T a b l e  3 .  T h e s e  estimates 

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

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

TABLE 3 

SUNSHINE 

E s t i m a t ! , ; : 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. 

Vunth Jan. Feb. M a r .  Apr. May J u n e  J u l y  Aug. Sept. Oct. Nov. Dec. Year 

(a) 
Coastal 
Fringe 

8.1 7.7 7.1 6.2 5.9 5.2 6.1 6.8 7.3 7.5 8.0 8.4 7.0 

(b) 
Inland 
Areas 

8.4 7.9 7.4 6.7 6.4 5.5 6.5 7.1 7.7 7.8 8.3 8.5 7.4 

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 

s u n k e n  p a n )  f o r  t h e  c a t c h m e n t s  t o g e t h e r  w i t h  a n  e s t i m a t e  o f  t h e  standard 

d e v i a t i o n s  a r e  s h o w n  i n  T a b l e  4. 
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TABLE 4 

E s t i m a t e d  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  I n c h e s  for 

t h e  L o w e r  H u n t e r  a n d  K a r u a h  Valleys 

Month Jan, Feb. Mar. Apr. May J u n e  J u l y  Aug. S e p t .  O c t .  Nov. Dec. Year 

Average 5.6 4.4 3.7 2.9 2.3 1.7 1.5 2.3 3.0 4.1 5.5 6.0 43.0 

Standard 
Deviation 

0,8 0.7 0.7 0.•. 0.4 0 : 03 0.3 0.4 0.6 0.8 0.9 3.8 

WIND, 

S t r o n g  w i n d s  o c c u r  o v e r  t h e  L o w e r  H u n t e r  a n d  K a r u a h  V a l l e y s  on 

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

conditions:- 

( 1 )  S t r o n g  e a s t e r l y  w i n d s  a s s o c i a t e d  w i t h  d e e p  d e p r e s s i o n s  centred 

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

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

w h e n  t h e y  a f f e c t  t h e  c a t c h m e n t .  W i n d  s p e e d s  e x c e e d i n g  6 0  m.p.h. 

m a y  b e  e x p e r i e n c e d  o n  t h e  c o a s t  b u t  t h e y  m o d e r a t e  rapidly 

inland. 

( 2 )  V i o l e n t  s q u a l l s  a s s o c i a t e d  w i t h  s e v e r e  l o c a l  s t o r m s  s u c h  as 

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

a r e a  w o u l d  b e  e x p e c t e d  t o  o c c u r  u n d e r  t h e s e  c o n d i t i o n s  and 

g u s t s  m a y  e x c e e d  9 0  m . p . h .  o n  occasions. 

T a b l e  5 g i v e 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 

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

TABLE 5. 

T h e  W i n d  G u s t  t o  b e  E x p e c t e d  w i t h  G i v e n  R e t u r n  Periods. 

R e t u r n  p e r i o d  (years) ;0 20 50 100 

e x c e e d e d  (m.p.h.) 

- 

W i n d  g u s t s  e q u a l l e d  or 90 100 105 1 1 0  

1 
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4 .  GROUNDWATER DOTENTIAL. 

I n  t h e  L o w e r  H u n t e r  a n d  K a r u a h  R i v e r  V a l l e y s ,  g r o u n d w a t e r  o c c u r s  both 

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

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

s e d i m e n t s  w h i c h  i n c l u d e  a l l u v i a l  s i l t s  a n d  s a n d s  a n d  a e o l i a n  (wind 

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

s h o w n  i n  F i g u r e  1 6 ,  a n d  t h e  d i s c u s s i o n  i s  s i m p l i f i e d  i f  t h e s e  groups 

a r e  c o n s i d e r e d  i n  t w o  m a i n  s e c t i o n s  o n  t h e  b a s i s  o f  t h e  m o d e  of 

o c c u r r e n c e  o f  u n d e r g r o u n d  water. 

F i s s u r e d  Rocks. 

R o c k s  o f  C a r b o n i f e r o u s  a g e  o c c u p y  m o s t  o f  t h e  n o r t h e r n  a n d  more 

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

a n d  c o n g l o m e r a t e s ,  w i t h  v o l c a n i c  r o c k s  p r o m i n e n t  i n  s o m e  sections. 

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

t h e  m a i n  o u t c r o p s  o f  P e r m i a n  s t r a t a  o c c u r  t o  t h e  s o u t h ,  n e a r  the 

H u n t e r  R i v e r  a n d  P o r t  S t e p h e n s .  T h e s e  b e d s  i n c l u d e  b o t h  fresh-water 

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

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

c o a l  seams. 

T h e  C a r b o n i f e r o u s  a n d  P e r m i a n  r o c k s  a r e  m a i n l y  d e n s e  a n d  non-porouS, 

a n i  i n c l u d e  s o m e  v e r y  h a r d  s t r a t a .  B o r e s  o n  f a v o u r a b l e  s i t e s  yield 

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

h a v e  b e e n  c o n s t r u c t e d  b e c a u s e  d a m s ,  c r e e k s  a n d  s p r i n g s  h a v e  usually 

p r o v i d e d  a d e q u a t e  s t o c k  w a t e r .  H o w e v e r ,  d u r i n g  t h e  1 9 6 4  t o  1 9 6 6  drought 

a n u m b e r  o f  s U c c e s s f u l  s t o c k  b o r e s  w e r e  s u n k  i n  C a r b o n i f e r o u s  r o c k s  in 

t h e  D u n g o g  a r e a .  M o s t  h a v e  b e e n  l e s s  t h a n  1 0 0  f e e t  d e e p ,  the 

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

a n d  d e e p e r  w a t e r  t a b l e s  h a v e  c o m b i n e d  t o  m a k e  b o r i n g  b o t h  difficult 

a n d  costly. 

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

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

c o n t a i n  v e r y  s a l t y  w a t e r  w h i c h  i s  t o o  s a l i n e  e v e n  f o r  s h e e p ,  W h i l s t  the 

c o a l  m e a s u r e s  t e n d  t o  y i e l d  r a t h e r  a c i d ,  s u l p h a t e d  waters. 
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U n c o n s o l i d a t e d  Sediments. 

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

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

e x t e n s i v e  a r e a  b e t w e e n  R a y m o n d  T e r r a c e  a n d  t h e  c o a s t ,  e x t e n d i n g  from 

T o m a g o  t o  P o r t  Stephens. 

A l o n g  t h e  u p p e r  r e a c h e s  o f  t h e  P a t e r s o n ,  W i l l i a m s  a n d  K a r u a h  Rivers 

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

y i e l d  u s e f u l  s t o c k  s u p p l i e s ,  w i t h  p o s s i b l y  a n  o c c a s i o n a l  y i e l d  sufficient 

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

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

w a t e r  s o u r c e s .  H o w e v e r ,  a v a i l a b l e  d a t a  s u g g e s t s  t h e r e  i s  l i t t l e  sccpe 

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

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

A l o n g  t h e  l o w e r  r e a c h e s  o f  t h e  W i l l i a m s  a n d  P a t e r s o n  R i v e r s ,  a n d  the 

H u n t e r  R i v e r  b e l o w  M a i t l a n d ,  t h e r e  a r e  e x t e n s i v e  a l l u v i a l  p l a i n s  most 

o f  w h i c h  h a v e  b e e n  d e p o s i t e d  u n d e r  e s t u a r i n e  c o n d i t i o n s ,  a s  evidenced 

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

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

f r o m  w e l l s  a n d  s p e a r  p o i n t s  i n  t h e  M a i t l a n d - M o r p e t h  a r e a ,  b u t  variation 

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

e s t u a r i n e  deposits. 

T h e  b r o a d  n a t u r a l  l e v e e s  a d j a c e n t  t o  t h e  r i v e r s  o f t e n  p r o v i d e  more 

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

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

( l e s s  t h a n  2 0  f e e t  d e e p )  l o c a t e d  o n  t h e  l e v e e s  t o  p r o v i d e  g o o d  qual:.-cy 

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

o r  b o r e s  y i e l d  b r a c k i s h  o r  e v e n  s a l t y  water. 

B e c a u s e  o f  t h e  r a t h e r  l i m i t e d  e x t e n t  a n d  t h i c k n e s s  o f  t h e s e  levee 

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

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

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

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

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

f r o m  t h e  e s t u a r i n e  a l l u v i a l  f l a t s  i s  n o t  possible. 
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T h e  b e s t  s o u r c e s  o f  u n d e r g r o u n d  w a t e r  i n  t h e  v a l l e y :  a r e  t h e  sand 

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

R a y m o n d  T e r r a c e )  a n d  P o r t  S t e p h e n s .  T h e  m a x i m u m  t h i c k n e s s  o f  these 

s a n d s  i s  n o t  k n o w n  b u t  m a y  b e  i n  e x c e s s  o f  2 0 0  f e e t .  Some c l a y  bands 

a n d  i r o n  c e m e n t e d  l a y e r s  o c c u r  b u t  o v e r  m u c h  o f  t h e  a r e a  t h e  t o p  60 

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

g r a i n  s i z e .  S i n g l e  s p e a r  p o i n t s  y i e l d  u s e f u l  s t o c k  a n d  domestic 

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

f r o m  b a t t e r i e s  o f  s p e a r  p o i n t s  o r  g r a v e l  p a c k e d  bores. 

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

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

i s  o f t e n  present. 

T h e  H u n t e r  D i s t r i c t  W a t e r  B o a r d  e x t r a c t s  l a r g e  q u a n t i t i e s  o f  water 

f r o m  i t s  t w o  u n d e r g r o u n d  W a t e r  R e s e r v e s ,  v i z .  t h e  T o m a g o  S a n d s  located 

t o  t h e  e a s t  a n d  n o r t h  e a s t  o f  R a y m o n d  T e r r a c e ,  a n d  t h e  s a n d s  near 

N e l s o n ' s  B a y  a n d  A n n a  Bay, o n  t h e  s o u t h  s i d e  o f  P o r t  S t e p h e n s .  I n  1965 

t h e  t o t a l  u s a g e s  f r o m  t h e s e  t w o  a r e a s  w e r e  5 , 9 8 0  m i l l i o n  a n d  1 5 9  million 

g a l l o n s  respectively. 

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

y i e l d s  o b t a i n e d  f r o m  i t s  u n d e r g r o u n d  W a t e r  Reserves:- 

" T h e  w a t e r  s t o r e d  i n  t h e  s a n d b e d s  c o m e s  f r o m  r a i n f a l l  a t  the 

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

i s  4 4  i n c h e s ,  a y i e l d  o f  a b o u t  5 0 0 , 0 0 0  g a l l o n s  p e r  d a y  per 

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

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

b o t t o m  o f  a p p r o x i m a t e l y  b 0  f e e t ,  T h e  a r e a  o f  s a n d  b e d s  (at 

T o m a g o )  s u i t a b l e  f o r  w a t e r  s u p p l y  d e v e l o p m e n t  i s  approximately 

5 0  s q u a r e  miles." 

T h e  w a t e r  i s  s p r a y e d  i n t o  b a s i n s  t o  r e m o v e  g a s e s  s u c h  a s  hydrogen 

s u l p h i d e  a n d  i s  t h e n  t r e a t e d  w i t h  a l u m  a n d  l i m e  t o  r e m o v e  iron. 
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5 .  STREAM GAUGING STATIONS. 

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

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

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

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

l o n g  p e r i o d  o f  t i m e .  A d e q u a t e  s t r e a m f l o w  r e c o r d s  e n a b l e  p r o p e r  allowance 

t o  b e  m a d e  f o r  s e v e r e  d r o u g h t s  a n d  m a j o r  f l o o d s ,  a n d  e n s u r e  t h a t  the 

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

o f  w a t e r  available. 

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

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

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

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

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

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

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

h e i g h t s  a n d  d e r i v e d  calibrations. 

R e g u l a r  r e c o r d i n g  o f  s t r e a m  h e i g h t s  i n  t h e  L o w e r  H u n t e r  Valley 

c o m m e n c e d  i n  1 9 0 6  o n  t h e  H u n t e r  R i v e r  a t  B e l m o r e  B r i d g e  (Maitland). 

T h i s  g a u g e  w a s  i n i t i a l l y  o p e r a t e d  p r i m a r i l y  f c r  f l o o d  r e c o r d s  a n d  not 

u n t i l  i t  w a s  t a k e n  o v e r  i n  1 9 5 6  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  Irrigation 

C o m m i s s i o n  w e r e  c o n t i n u o u s  f l o w  r e c o r d s  kept. 

T h e  r e c o r d i n g  o f  s t r e a m f l o w s  i n  t h e  L o w e r  H u n t e r  V a l l e y  b e g a n  in 

1 9 1 3  w h e n  m e a s u r e m e n t s  w e r e  m a d e  o n  t h e  C h i c h e s t e r  R i v e r  n e a r  t h e  site 

o f  t h e  p r e s e n t  C h i c h e s t e r  Dam, a n d  t h e  n e x t  s t r e a m f l o w  s t a t i o n s  t o  be 

i n s t a l l e d  w e r e  o n  t h e  W i l l i a m s  R i v e r  a t  G l e n  M a r t i n  i n  1 9 2 7  a n d  at 

T i l l i g r a  i n  1 9 3 1 .  I n  1 9 4 0  t w o  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  were 

i n s t a l l e d  o n  t h e  P a t e r s o n  R i v e r  a t  L o s t o c k  a n d  o n  t h e  A l l y n  R i v e r  at 

H a l t o n .  S t r e a m f l o w  r e c o r d s  c o m m e n c e d  o n  t h e  K a r u a h  R i v e r  a t  Monkerai 

i n  1945. 

A t  p r e s e n t ,  t w e l v e  g a u g i n g  s t a t i e m s  a r e  b e i n g  o p e r a t e d  b y  t h e  Water 

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  L o w e r  H u n t e r  R i v e r  Valley 
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a n d  o n e  i s  b e i n g  o p e r a t e d  o n  t h e  K a r u a h  R i v e r .  I n  a d d i t i o n ,  f l o w s  at 

C h i c h e s t e r  Dam a r e  r e c o r d e d  b y  t h e  H u n t e r  D i s t r i c t  W a t e r  Board. 

T h e  l o c a t i o n s  o 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 a t i o n s  a r e  s h o w n  at 

F i g u r e  1 7  a n d  p e r t i n e n t  d e t a i l s  o f  e a c h  s t a t i o n  a r e  g i v e n  a t  t a b l e  I). 

TABLE 6, 

Stream Station 

Catch- 
ment 

A r e a  in 
Square 
Miles 

T y p e  of 
Gauge 

P e r i o d  of 
Operation 

H u n t e r  River B e l m o r e  Bridge 6,750 S t a f f  gauge 1 9 0 6  t o  date 
(Maitland) 

F i s h e r y  Creek K u r r i  Kurri 32 F l o a t  recorder 1 9 5 8  t o  date 

W a l l i s  Creek M u l b r i n g  * 40 S t a f f  gauge 1 9 5 4  t o  1964 

W a l l i s  Creek R i c h m o n d  Vale 56 F l o a t  recorder 1 9 5 8  t o  date 

P a t e r s o n  River Carrabolla 66 S t a f f  gauge 1 9 6 5  t o  date 

P a t e r s o n  River L o s t o c k  * 107 S t a f f  gauge 1 9 4 0  t o  1959 

P a t e r s o n  River M o u n t  Rivers 132 S t a f f  gauge 1 9 5 5  t o  date 

A l l y n  River U p p e r  Allyn 21 S t a f f  gauge 1 9 6 5  t o  date 

A l l y n  River Halton 79 Pressure 
recorder 

1 9 4 0  t o  date 

P a t e r s o n  River G o s t w y c k  * 373 S t a f f  gauge 1 9 2 8  t o  1946 

W i l l i a m s  River Salisbury 16.5 S t a f f  gauge 1 9 6 6  t o  date 

W i l l i a m s  River Tilligra 75 Pressure 
recorder 

1 9 3 1  t o  date 

C h i c h e s t e r  River C h i c h e s t e r  Dam 76 S t a f f  gauge 1 9 1 3  t o  date 

C h i c h e s t e r  River D u s o d i e  Bridge 83 S t a f f  gauge 1 9 6 5  t o  date 

W i l l i a m s  River Dungog 248 S t a f f  gauge 1 9 6 5  t o  date 

W i l l i a m s  River G l e n  Martin 374 Pressure 
recorder 

1 9 2 7  t o  date 

W i l l i a m s  River C l a r e n c e t o w n  * 380 S t a f f  gauge 1 9 2 2  t o  1927 

K a r u a h  River Monkerai 78 S t a f f  gauge 1 9 4 5  t o  date 

* D i s c o n t i n u e d  stations. 
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T h e  g a u g i n g  s t a t i o n s  n o w  i n  o p e r a t i o n  i n  t h e  L o w e r  H u n t e r  a n d  Karuah 

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

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

i n  t h e  i n v e s t i g a t i o n  o f  w a t e r  r e s o u r c e s  proposals. 

T h e  d e n s i t y  o f  t h e  e x i s t i n g  g a u g i n g  s t a t i o n  n e t w o r k  l s  a b n i i ,  7 

s t a t i o n s  p e r  1 , 0 0 0  s q u a r e  m i l e s ,  w h i c h  c o m p a r e s  f a v o u r a b l y  w i t h  the 

p r e s e n t  d e n s i t i e s  p e r  1 , 0 0 0  s q u a r e  m i l e s  f o r  C o a s t a l  New S o u t h  Wales 

( 4  s t a t i o n s ) ,  A u s t r a l i a  ( : . 3  s t a t i o n )  a n d  A m e r i c a  ( l e s s  t h a n  3 stations). 

T h e  C o m m i s s i o n  i n t e n d s  t o  e x p a n d  t h i s  n e t w o r k  b y  t h e  installation 

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

P a t e r s o n  R i v e r  a n d  t w o  i n  t h e  K a r u a h  s y s t e m  o n  t h e  K a r u a h  R i v e r  and 

Mammy J o h n s o n ' s  C r e e k .  P r o p o s a l s  a l s o  i n c l u d e  t h e  i m p r o v e m e n t  o f  the 

s t a n d a r d  o f  r e c o r d i n g  a t  s e v e r a l  e x i s t i n g  s t a t i o n s .  T h e  ultimate 

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

a s s e s s m e n t  o f  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  v a r i o u s  sub-areas 

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

w a t e r  s u p p l y  works. 

6 ,  CATCHMENT YIELDS, 

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

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

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

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

i n  t h e  L o w e r  H u n t e r  a n d  K a r u a h  V a l l e y s  h a v e  p r o v i d e d  a considerable 

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

T h e  y i e l d s  f o 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  existing 

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

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  7. 
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TABLE 7. 

Stream Station 

Complete 
y e a r s  of 
computed 
records 

A v e r a g e  Y i e l d  over 
p e r i o d  o f  complete 

y e a r s  o f  records 

A c .  Ft. 
/Annum Cusecs 

Gallons 
/Minute 

H u n t e r  River B e l m o r e  Bridge 8 850,000 1,160 436,000 
(Maitland) 

F i s h e r y  Creek K u r r i  Kurri 4 3,880 5.3 2,000 

W a l l i s  Creek R i c h m o n d  Vale 4 13,300 18 6,800 

P a t e r s o n  River L o s t o c k  * 17 104,000 143 53,600 

P a t e r s o n  River M o u n t  Rivers 10 125,000 171 64,200 

A l l y n  River Halton 25 96,300 132 49,400 

P a t e r s o n  River G o s t w y c k  * 17 231,000 316 119,000 

W i l l i a m s  River Tilligra 34 85,400 117 43,900 

C h i c h e s t e r  River C h i c h e s t e r  Dam 53 112,000 154 58,000 

W i l l i a m s  River G l e n  Martin 38 301,000 412 155,000 

K a r u a h  River Mcnkerai 20 128,000 175 65,700 

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

A t  A p p e n d i c e s  14  t o  d e t a i l s  a r e  g i v e n  o f  t h e  r e c o r d e d  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 c r d  a t  t h e  gauging 

s t a t i o n s  o n  t h e  A l l y n  R i v e r  a t  H a l t o n ,  H u n t e r  R i v e r  a t  B e l m o r e  Bridge, 

K a r u a h  R i v e r  a t  Y o n k e r a i ,  P a t e r s o n  R i v e r  a t  Y o u n t  R i v e r s ,  Williams 

R i v e r  a t  G l e n  M a r t i n  a n d  W i l l i a m s  R i v e r  a t  T i l l i g r a .  I n  addition, 

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

A p p e n d i x  20. 

7 .  AVERAGE ANNUAL RUNOFF. 

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

b e e n  c o r r e l a t e d  w i t h  t h e  l o n g  p e r i o d  ( 5 3  y e a r s )  o f  f l o w  r e c o r d s  o f  the 

C h i c h e s t e r  R i v e r  a t  C h i c h e s t e r  Dam.  On t h i s  b a s i s ,  i t  i s  estimated 

t h a t  t h e  l o n g  t e r m  a v e r a g e  r u n o f f  o f  t h e  L o w e r  H u n t e r  R i v e r  Valley, 

i n c l u d i n g  t h e  K a r u a h  R i v e r  V a l l e y ,  i s  o f  t h e  o r d e r  o f  1 , 0 3 0 , 0 0 0  acre 

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 c o n t i n u o u s  f l o w  r a t e  o f  .tout 

1 , 4 , 0 0  c u s e c s  o r  5 3 0 , 0 0 0  g a l l o n s  p e r  minute. 
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T h e s e  s u r f a c e  w a t e r  r e s o u r c e 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  a r e a  are 

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

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

T h e  v o l u m e  o f  a v e r a g e  a n n u a l  r u n o f f  r e p r e s e n t s  a p p r o x i m a t e l y  23 

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

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

U p p e r  H u n t e r  R i v e r  V a l l e y  a s  m e a s u r e d  a t  t h e  g a u g i n g  s t a t i o n  a t  Belmore 

B r i d g e  ( M a i t l a n d ) .  T h i s  t a b l e  a l s o  s h o w s  a d i s s e c t i o n  o f  t h e  l o n g  term 

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

K a r u a h  Valleys. 

TABLE 8. 

Catchment 

_ 
Runoff 

Drainage A r e a  in A c r e  Feet 
Basin Square A c r e  Feet p e r  Annum Percentage 

Miles p e r  Annum p e r  Square Runoff 
Mile 

K a r u a h  River 850 500,000 590 23% 

L o w e r  H u n t e r  River 
( b e l o w  Maitland) 

1,150 530,000 460 22% 

L o w e r  H u n t e r  River 
( i n c l u d i n g  Karuah 

2,000 1,030,000 515 23% 

River). 

U p p e r  H u n t e r  River 
( a b o v e  M a i t l a n d )  * 

6,750 600,000 116 6% 

* b a s e d  o n  l o n g  t e r m  r e c o r d s  a t  Singleton'. 

8 .  VARIABILITY OF STREAMFLOWS, 

S t r e a m f l o w s  i n  t h e  L o w e r  H u n t e r  a n d  K a r u a h  V a l l e y s  e x h i b i t  a high 

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

p e r i o d s  o f  r e c o r d s ,  t h e  o n e  w i t h  t h e  m o s t  m a r k e d  v a r i a t i o n s  i n  annual 

f l o w  i s  t h e  W i l l i a m s  R i v e r  a t  G l e n  M a r t i n ,  w h e r e  y e a r l y  d i s c h a r g e s  have 

r a n g e d  f r o m  a b o u t  6 p e r c e n t  t o  3 2 0  p e r c e n t  o f  t h e  m e a n  a n n u a l  value. 

T h e  s m a l l e s t  v a r i a t i o n  i n  a n n u a l  f l o w s  i s  t h a t  e x h i b i t e d  b y  t h e  Allyn 

R i v e r  a t  H a l t o n ,  w i t h  a r a n g e  f r o m  1 2  p e r c e n t  t o  2 3 0  p e r c e n t  o f  the 

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

a n d  l e a s t  m o n t h l y  v a r i a t i o n s  a r e  e x h i b i t e d  b y  t h e  s a m e  t w o  gauging 

s t a t i o n s ,  w i t h  t h e  r a n g e  a t  G l e n  M a r t i n  b e i n g  f r o m  z e r o  t o  o v e r  sixteen 

t i m e s  t h e  m e a n  m o n t h l y  f l o w ,  a n d  t n a t  a t  H a l t o n  b e i n g  f r o m  z e r o  t o  over 

n i n e  t i m e s  t h e  m e a n .  T h e  v a r i a t i o n s  i n  m o n t h l y  f l o w s  a r e  illustrated 

g r a p h i c a l l y  a t  f i g u r e s  1 8  a n d  1 9 ,  w h e r e  t h e  t o t a l  f l o w  d u r i n g  each 

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

R i v e r  a t  B e l m o r e  B r i d g e ,  t h e  P a t e r s o n  R i v e r  a t  M o u n t  R i v e r s ,  t h e  Allyn 

R i v e r  a t  H a l t o n ,  t h e  W i l l i a m s  R i v e r  a t  T t l l i g r a  a n d  G l e n  M a r t i n  and 

t h e  K a r u a h  R i v e r  a t  Monkerai. 

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  B e l m o r e  B r i d g e  o c c u r r e d  i n  February 

1 9 5 5 ,  w h e n  t h e  p e a k  d i s c h a r g e  a M a l t l a n d  w a s  e s t i m a t e d  t o  b e  365,000 

c u s e c s  ( 1 3 7  m i l l i o n  g a l l o n s  p e r  m i n u t e ) .  I n  m o s t  o f  t h e  * s t r e a m s  draining 

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

i n  M a r c h  1 9 6 3 ,  a n d  d u r i n g  t h i s  f l o o d  a p e a k  d i s c h a r g e  o f  8 1 , 0 0 0  cusecs 

( 3 0  m i l l i o n  g a l l o n s  p e r  m i n u t e )  o c c u r r e d  a t  G l e n  Martin. 

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

c u r r e n t  d r o u g h t  w h i c h  c o m m e n c e d  i n  1 9 6 4 .  D u r i n g  t h i s  d r o u g h t  every 

m a j o r  g a u g e d  s t r e a m  i n  t h e  v a l l e y s  h a s  c o m p l e t e l y  c e a s e d  F l o w i n g  a t  some 

t i m e ,  w i t h  t h e  e x c e p t i o n  o f  t h e  K a r u a h  R i v e r  w h e r e  a f l o w  o f  o n e  cusec 

( 3 7 0  g a l l o n s  p e r  m i n u t e )  w a s  t h e  m i n i m u m  r e c o r d e d  a t  M o n k e r a i .  The 

W i l l i a m s  R i v e r  a t  G l e n  M a r t i n  f a i l e d  t o  f l o w  f o r  2 2 3  c o n s e c u t i v e  days, 

f r o m  e a r l y  i n  D e c e m b e r  1 9 6 4  t o  t h e  m i d d l e  o f  J u l y  1965. 

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

s t a t i o n s  a r e  s e t  o u t  i n  T a b l e  9 ,  w h i c h  s h o w s  t h a t  a t  a l l  o f  these 

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

o f  r e c o r d s ,  a n d  t h a t  e x t r e m e l y  h i g h  f l o w s  h a v e  a l s o  b e e n  recorded. 

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

a p p r o x i m a t e l y  5 0  c u s e c s  p e r  s q u a r e  m i l e  f o r  t h e  H u n t e r  R i v e r  at 

B e l m o r e  B r i d g e  t o  a p p r o x i m a t e l y  4 9 0  c u s e c s  p e r  s q u a r e  m i l e  f o r  the 

K a r u a h  R i v e r  a t  Monkerai. 
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TABLE 9. 

Stream Station 
P e r i o d  of 
Computed 
Records 

C o m p u t e d  D i s c h a r g e  i n  Cusecs 
( E q u i v a l e n t  D i s c h a r g e  i n  Gallons 

p e r  Minute) 

Maximum Minimum Mean 

Hunter 

, 

Belmore J a n u a r y  1958 3 6 5 , 0 0 0  * 0 1,160 
River Bridge to (137,000,000) (436,000) 

D e c e m b e r  1965 

Paterson Lostock J a n u a r y  1941 18,500 0 143 
River to (6,940,000) (53,600) 

J u n e  1959 

Paterson Mount  Rivers D e c e m b e r  1955 35,700 0 171 
River to (13,400,000) (64,200) 

D e c e m b e r  1965 

Allyn Halton D e c e m b e r  1940 14,000 0 132 
River to (5,250,000) (49,400) 

, D e c e m b e r  1965 

Williams Tilligra F e b r u a r y  1931 
. 

26,600 0 117 
River to (9,980,000) (43,900) 

D e c e m b e r  1965 

Williams G l e n  Martin D e c e m b e r  1927 81,000 0 412 
River to (30,400,000) (155,000) 

D e c e m b e r  1965 

Iaruah Monkerai J u n e  1945 38,250 0 175 
River to (14,300,000) (65,700) 

D e c e m b e r  1965 

* Maximum o c c u r r e d  i n  F e b r u a r y  1955. 

9 .  PERSISTENCE OF STREAMFLOWS. 

G e n e r a l l y ,  s t r e a m f l o w s  i n  t h e  L o w e r  H u n t e r  a n d  I a r u a h  Valleys 

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

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

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

o f  s i g n i f i c a n t  rainfall. 

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

a t  t h e  g a u g i n g  s t a t i o n s  o n  t h e  A l l y n  R i v e r  a t  H a l t o n ,  t h e  H u n t e r  River 

a t  B e l m o r e  B r i d g e ,  t h e  I a r u a h  R i v e r  a t  M o n k e r a i ,  t h e  P a t e r s o n  R i v e r  at 

Mount R i v e r s  i t h e  W i l l i a m s  R i v e r  a t  G l e n  M a r t i n  a n d  t h e  W i l l i a m s  River 

a t  T i l l i g r a  a p p e a r  a t  F i g u r e s  2 0 ,  2 1 ,  2 2 ,  2 3 ,  2 4  a n d  2 5  respectively. 

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  f r e q u e n c i e s  a t  e a c h  o f  t h e s e  stations 

a r e  s e t  o u t  i n  T a b l e s  1 0  t o  1 5  inclusive. 
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So t h a t  t h e  f l o w  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  c a n  be 

compared d i r e c t l y ,  a c o m p o s i t e  f l o w  d u r a t i o n  graph .has b e e n  prepared 

and i s  a t  F i g u r e  2 6 .  The c u r v e s  p l o t t e d  o n  t h i s  graph show t h e  flows 

e x p r e s s e d  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  a r e a ,  and t h e y  indicate 

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

t h e  a r e a  p o s s e s s  t h e  b e s t  l o w  f l o w  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 ,  the 

most  f a v o u r a b l e  b e i n g  t h e  t a r u a h  R i v e r  a t  Monkera i .  On t h e  Williams 

R i v e r ,  low f l o w s  a p p e a r  t o  b e  more p e r s i s t e n t  a t  t h e  u p s t r e a m  gauging 

s t a t i o n  a t  T i l l i g r a  t h a n  t h e y  a r e  a t  G l e n  M a r t i n  on t h e  l o w e r  reaches. 

At Be lmore  B r i d g e  t h e  H u n t e r  R i v e r ,  w h i c h  d r a i n s  a h i n t e r l a n d  much 

d r i e r  t h a n  t h e  c a t c h m e n t s  o f  t h e  c o a s t a l  s t r e a m s ,  e x h i b i t s  poorer 

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

t h a t  t h e  f l o w  i n  t h e  Hunter  R i v e r  h a s  b e e n  r e g u l a t e d  s i n c e  1 9 5 8  by 

r e l e a s e s  from t h e  h e a d w a t e r  i r r i g a t i o n  s t o r a g e  a t  Glenbawn Dam. Had 

t h i s  r e g u l a t i o n  n o t  b e e n  a v a i l a b l e  t h e  n a t u r a l  low f l o w  persistence 

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

TABLE 10. 

ALLYN RIVER AT HALTON. 

P e r c e n t  o f  Time 
F l o w  Equalled 

o r  Exceeded 

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

Cusecs Gals./Min. 

10 225 84,000 

30 56 21,000 

50 25 9,400 

70 
, 

11 4,100 

90 3 1,100 

95 1 370 

96 0 0 

100 0 0 



TABLE 11 

HUNTER RIVER AT BELMORE BRIDGE 

P e r c e n t  o f  Time 
F low Equalled 

o r  Exceeded 

C o r r e s p o n d i n g  F l o w s  
. 

Cusecs G a l s  ./Min. 

10 2,250 840,000 

30 690 260,000 

50 360 140,000 

70 180 68,000 

90 50 19,000 

95 25 9,400 

100 0 0 

TABLE 12, 

IARUAH RIVER AT MONIERAI 

P e r c e n t  o f  Time 
F l o w  Equalled 

o r  Exceeded 

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

Cusecs Gals./Min. 

10 285 110,000 

30 53 20,000 

50 26 9,800 

70 12 4,500 

90 7 2,600 

95 6 2,200 

100 0 0 

!ABLE 13, 

PATERSON RIVER AT MOUNT RIVERS 

P e r c e n t  o f  Time 
F l o w  Equalled 

o r  Exceeded 

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

Cusecs Gals./Mini 

10 227 
, 

85,000 
, 

30 84 31,000 

50 42 16,000 

, 70 19 7,100 

90 4 1,500 

95 1 370 

06 0 0 

100 0 0 
. - - 
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TABLE 14, 

WILLIAMS RIVER AT GLEN MARTIN 

P e r c e n t  o f  Time 
F l o w  Equalled 

o r  Exceeded 

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

Cusecs Gals./Min. 

10 645 240,000 

30 148 55,000 

50 54 20,000 

70 24 9,000 

90 8 3,000 

95 3 1,100 

97 0 0 

100 0 0 

TABLE 1 5  

WILLIAMS RIVER AT TILLIGRA 

P e r c e n t  o f  Time 
F l o w  Equalled 

o r  Exceeded 

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

Cusecs Gals./Min. 

10 185 69,000 

30 39 15,000 

50 18 6,700 

70 10 3,700 

90 3 1,100 

95 1 370 

97 0 0 

100 0 0 

1 0 .  OCCURRENCE OF FLOODING. 

The  e x t e n s i v e  r i v e r  f l a t s  a l o n g  t h e  l o w e r  p o r t i o n s  o f  t h e  Hunter, 

W i l l i a m s  a n d  P a t e r s o n  R i v e r s  w e r e  b u i l t  up u n d e r  e s t u a r i n e  conditions 

a n d  a r e  now e x p o s e d  o n l y  a s  a r e s u l t  o f  a f a l l  i n  s e a  l e v e l  several 

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

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

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

l a r g e  a r e a s  o f  t h e  r i v e r  flats. 

R e c o r d s  o f  f l o o d  l e v e l s  o n  t h e  H u n t e r  R i v e r  a t  B e l m o r e  Bridge 

( M a i t l a n d )  h a v e  b e e n  c o m p i l e d  f o r  t h e  p e r i o d s  1 8 5 5  t o  1 8 7 9 ,  1 8 8 9  to 

1 8 9 8  a n d  1 9 0 6  t o  1 9 6 5 ,  a t o t a l  o f  9 3  y e a r s ,  a n d  t h e s e  r e c o r d s  indicate 

t h a t  m e d i u m  o r  m a j o r  f l o o d s  e x c e e d i n g  a g a u g e  h e i g h t  o f  2 5  f e e t  have 

o c c u r r e d  o n  t h e  a v e r a g e  a b o u t  3 t i m e s  i n  e v e r y  4 y e a r s .  A diagram 

i n d i c a t i n g  t h e  m a g n i t u d e s  o f  t h e s e  f l o o d s  i s  a t  F i g u r e  27. 

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

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

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

T h e  m o s t  s e v e r e  s e q u e n c e  o f  f l o o d s  o c c u r r e d  i r  t h e  p e r i o d  1 9 4 9  to 

1 9 5 6  w h e n  1 9  f l o o d s  w e r e  e x p e r i e n c e d  i n  8 y e a r s ,  a n d  a s e c o n d a r y  grouping 

i s  e v i d e n t  i n  t h e  y e a r s  f r o m  1 9 2 6  t o  1 9 3 1  w h e n  1C f l o o d s  w e r e  recorded. 

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  B e l m o r e  B r i d g e  o c c u r r e d  i n  February 

1 9 5 5  a n d  r e a c h e d  a p e a k  g a u g e  h e i g h t  o f  4 0  f e e t  4 i  i n c h e s .  T h e  maximum 

d i s c h a r g e  p a s s i n g  M a i t l a n d  i n  t h i s  f l o o d  h a s  b e e n  e s t i m a t e d  a t  365,000 

c u s e c s  ( 1 3 7  m i l l i o n  g a l l o n s  p e r  minute). 

D u r i n g  t h i s  f l o o d ,  l e v e e s  a r o u n d  a n d  n e a r  M a i t l a n d  w e r e  overtopped 

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

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

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

r a i l w a y  l i n e  w a s  c l o s e d  f o r  f i v e  weeks. 

I n  t h e  r u r a l  a r e a s  h i g h  v e l o c i t y  f l o w s  t h r o u g h  l e v e e  b r e a c h e s  caused 

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

o t h e r s .  D e p o s i t s  o f  mud a n d  s i l t  u p  t o  s i x  f e e t  d e e p  w e r e  common on 

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

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

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

flood. 

D o w n s t r e a m  f r o m  g a i t l a n d  t h e r e  w a s  e x t e n s i v e  i n u n d a t i o n  o f  farming 

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

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



-25- 

f l o o d  l e v e l s  o c c u r r e d  a t  l o c a t i o n s  a s  f a r  downstream a s  N e w c a s t l e  Harbour. 

F l o o d s  g e n e r a t e d  w i t h i n  t h e  Lower H u n t e r  V a l l e y  and t h e  Karuah Valley 

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

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

i s  due  i n  p a r t  t o  t h e  h e a v i e r  v e g e t a t i v e  c o v e r  i n  t h e s e  h i g h e r  rainfall 

a r e a s  c l o s e r  t o  t h e  c o a s t ,  w i t h  c o n s e q u e n t  g r e a t e r  a b s o r p t i v e  capacity 

and  l e s s e r  e r o s i o n  h a z a r d .  I n  a d d i t i o n ,  w h i l e  c o n c e n t r a t e d  f l o o d  damage 

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

t h e  H u n t e r  R i v e r ,  p a r t i c u l a r l y  i n  M a i t l a n d ,  t h e r e  i s  much l e s s  similar 

d e v e l o p m e n t  i n  f l o o d  p r o n e  a r e a s  a l o n g  t h e  P a t e r s o n ,  W i l l i a m s  and iaruah 

%ivers. 

F l o o d s  i n  t h e s e  s t r e a m s ,  w h i l e  t h e y  h a v e  i n t e r r u p t e d  communications 

s y s t e m s  a n d  s e r v i c e s ,  h a v e  c a u s e d  o n l y  r e l a t i v e l y  minor  damage t o  towns 

and  r e s i d e n t i a l  a r e a s .  They h a v e ,  h o w e v e r ,  c a u s e d  w i d e s p r e a d  inundation 

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

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

r e s u l t e d  i n  e x t e n d e d  p e r i o d s  o f  inundation. 

The h i g h e s t  f l o o d s  r e c o r d e d  i n  t h e  P a t e r s o n ,  A l l y n ,  W i l l i a m s  and 

I a r u a h  R i v e r s  o c c u r r e d  i n  March 1 9 6 3 .  Peak g a u g e  h e i g h t s  registered 

i n c l u d e d  2 4 1 - 0 "  a t  Mount R i v e r s  o n  t h e  P a t e r s o n  R i v e r ,  2 3 ' - 8 "  a t  Halton 

o n  t h e  A l l y n  R i v e r ,  2 8 , - 6 "  a t  Dungog and 3 8 ' - 0 "  a t  G l e n  M a r t i n  o n  the 

W i l l i a m s  l i v e r ,  a n d  1 6 ' - 7 1 "  a t  Monkerai  o n  t h e  I a r u a h  River. 

A number o f  s c h e m e s  f o r  a l l e v i a t i o n  o f  f l o o d i n g  i n  t h e  Lower Hunter 

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

c o n s t i t u t i o n  o f  t h e  H u n t e r  V a l l e y  C o n s e r v a t i o n  T r u s t  i n  1 9 5 0  h a t  a 

U n i f i e d  a P p r o a c h  b e e n  made t o  t h e  p r o b l e m .  The y e a r  1 9 5 8  saw the 

c o m p l e t i o n  o f  O lenbavn  Dam, a s t o r a g e  r e s e r v o i r  o n  t h e  H u n t e r  liver 

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

t h e  r i v e r  d u r i n g  d r y  p e r i o d s  a n d  o f  impounding  w a t e r  d u r i n g  f l o o d s  to 

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

u n d e r t a k e n  i n  t h e  HUnter R i v e r  V a l l e y  i n c l u d e s  a f f o r e s t a t i o n ,  soil 

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

a n d  c o n t r o l  b a n k s ,  d r e d g i n g  o f  w a t e r w a y s ,  r i v e r  t r a i n i n g  a n d  improvement, 

a n d  r i v e r  b a n k  p r o t e c t i o n  i n  t h e  l o w e r  r i v e r  area. 

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

a g a i n s t  f l o o d s  i n  t h e  L o w e r  H u n t e r  R i v e r  V a l l e y  w o u l d  b e  a n  economically 

i m p o s s i b l e  t a s k .  H o w e v e r ,  c o n s i d e r a b l e  m i t i g a t i o n  c f  f l o o d  d a m a g e  can 

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

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

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

floods. 

1 1 .  DROUGHT PERIODS. 

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

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

s o i l  m o i s t u r e  i s  i n s u f f i c i e n t  t o  m e e t  t h e  r e q u i r e m e n t s  o f  m o s t  crops 

d u r i n g  t h e  g r o w i n g  s e a s o n .  A s h o r t a g e  o f  w a t e r  f o r  d o m e s t i c ,  municipal 

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

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

i n d i c a t o r s  o f  d r o u g h t  conditions. 

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

f r o m  1 9 0 3  t o  1 9 6 5  i s  a p p e n d e d  a t  F i g u r e  2 8 .  F r o m  t h e  d i a g r a m  i t  can 

b e  s e e n  t h a t  t h e  l o w e s t  c a l e n d a r  y e a r  r a i n f a l l  a t  E a s t  M a i t l a n d  occurred 

i n  t h e  y e a r  1 9 4 4  w h e n  1 9 . 0 5  i n c h e s  w e r e  r e c o r d e d ,  t h e  n e x t  l o w e s t  being 

t h e  y e a r  1 9 0 5  w i t h  2 0 . 9 4  inches. 

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

s e v e n  y e a r s  f r o m  1 9 3 5  t o  1 9 4 1 ,  a n d  t h e  l o w e s t  f i v e  y e a r  p e r i o d  w a s  from 

1 9 0 4  t o  1 9 0 8 .  A n o t h e r  p r o t r a c t e d  s e q u e n c e  o f  l o w  r a i n f a l l  years 

o c c u r r e d  f r o m  1 9 1 5  t o  1920.. 

A t  a l l  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 s  s t r e a m f l o w  h a s  e i t h e r  completely 

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

p e r i o d  o f  r e c o r d s .  T h e  w o r s t  r e c o r d e d  s e q u e n c e s  c f  l o w  f l o w s  occurred 
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o f  1 9 4 0 9 4 2 ,  1 9 5 7 / 1 9 5 8  and 1 9 6 4 / 1 9 6 5 ;  t h e  most  s e v e r e  of 

t hese -  p e i ' i r d s ,  c o n s i d e r e d  o v e r  t h e  w h o l e  v a l l e y ,  was  i n  1964/1965. 

As  i n d i c a t e d  i n  T a b l e  1 6  minimum r e c o r d e d  t w e l v e  m o n t h l y  flows 

o c c u r r e d  d u r i n g  t h e  y e a r s  o f  1 9 6 4  and 1 9 6 5  a t  a l l  major streamflow 

s t a t i o n  i n  t h e  valle).:,. 

TABLE 16. 

Stream Station 
Period 

of 
Records 

Minimum V e c o r d e d  T w e l v e  Monthly  Flow 

Period Ac.  Ft. A v e r a g e  Discharge Percent 
of 

Average Cusecs Gals./Min. 

Hunter 
River 

Belmore 
Bridge 

1958 to 
date 

D e c .  1964 
to 

Nov.  1965 

70,000 96 36,000 8% 

Paterson 
River 

F o u n t  Rivers 1 9 5 5  to 
date 

J u l y  1964 
to 

J u n e  1965 

10,000 14 5,200 9% 

Allyn 
River 

Halton 1 9 4 0  to 
date 

J u l y  1964 
to 

J u n e  1965 

6,000 8 3,000 6% 

Williams 

, River 
Tilligra 1931 to 

date 
J u l y  1964 

to 
J u n e  1965 

3,800 5 1,900 4% 

Williams 
River 

G l e n  Martin 1 9 2 7  to 
date 

J u l y  1964 
to 

J u n e  1965 

7,100 10 3,700 2% 

raruah 
River 

Monkerai 1 9 4 5  to 
date 

Dec .  1964 
to 

Nov. 1965 

5,900 8 3,000 5% 

The P a t e r s o n  R i v e r  a t  Mount R i v e r s  h a s  c e a s e d  f l o w i n g  o n  a number 

o f  o c c a s i o n s  s i n c e  r e c o r d s  commenced i n  1 9 5 5 ,  t h e  l o n g e s t  p e r i o d s  being 

63 c o n s e c u t i v e  d a y s  from November 1964  t o  J a n u a r y  1 9 6 5  and 4 0  consecutive 

d a y s  from November 1 9 5 7  t o  January  1 9 5 8 .  I n  a l l ,  t h e r e  h a v e  b e e n  149 

d a y s  o f  r e c o r d s  on  w h i c h  z e r o  f l o w  occurred. 

The A l l y n  R i v e r  a t  H a l t o n  h a s  a l s o  b e e n  known t o  h a v e  c e a s e d  flowing 

s e v e r a l  t i m e s ,  The l o n g e s t  p e r i o d s  o f  z e r o  f l o w  w e r e  51 d a y s  from 

December 1941 t o  F e b r u a r y  1 9 4 2 ,  50 d a y s  from. November 1 9 5 7  t o  January 

1 9 5 8 ,  and 4 7  d a y s  i n  December 1 9 6 4  and January  1 9 6 5 .  I n  a l l ,  t h e r e  have 

b e e n  322 d a y s  o f  z e r o  f l o w  s i h c e  r e c o r d s  commenced i n  1940. 
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T h e  l o n g e s t  p e r i o d s  d u r i n g  w h i c h  t h e  W i l l i a m s  R i v e r  a t  T i l l i g r a  has 

c e a s e d  f l o w i n g  w e r e  4 9  d a y s  i n  D e c e m b e r  1 9 6 4  a n d  J a n u a r y  1 9 6 5 ,  4 5  days 

f r o m  D e c e m b e r  1 9 4 1  t c  F e b r u a r y  1 9 4 2 ,  a n d  36  d a y s  f r o m  N o v e m b e r  1 9 5 7  to 

J a n u a r y  1 9 5 6 .  S i n c e  r e c o r d s  c o m m e n c e d  i n  1 9 3 1 ,  z e r o  f l o w  h a s  been 

r e c o r d e d  o n  a t o t a l  o f  3 4 9  days. 

T h e  W i l l i a m s  R i v e r  a t  G l e n  M a r t i n  h a s  c e a s e d  f l o w i n g  f o ,  continuous 

p e r i o d s  o f  2 2 3  d a y s  f r o m  D e c e m b e r  1 9 6 4  t o  J u l y  1 9 6 5 ,  51 d a y s  from 

D e c e m b e r  1 9 4 1  t o  F e b r u a r y  1 9 4 2 ,  a n d  4 5  d a y s  i n  D e c e m b e r  1 9 5 7  a n d  January 

1 9 5 8 .  T h e r e  h a v e  b e e n  4 4 0  r e c o r d e d  d a y s  o f  z e r o  f l o w  s i n c e  1927. 

T h e  K a r u a h  R i v e r  a t  M o n k e r a i  h a s  t w i c e  c o m p l e t e l y  c e a s e d  flowing, 

f o r  7 d a y s  i n  F e b r u a r y  1 9 5 2  a r d  1 d a y  i n  F e b r u a r y  1 9 4 6 .  T h e  l o w e s t  30 

d a y s  s e q u e n c e  o f  f l o w s  r e c o r d e d  s i n c e  1 9 4 5  w a s  i n  1 9 5 7 ,  w h e n  t h e  average 

f l o w  w a s  1 . 1  c u s e c s  ( 4 1 0  g a l l o n s  p e r  m i n u t e )  f r o m  2 2 n d  N o v e m b e r  to 

2 1 s t  December. 

1 2 .  THE 1 9 6 4  TO 1 9 6 6  DROUGHT. 

S i n c e  J u l y  1 9 6 4  a p e r i o d  c f  e x t r e m e l y  l o w  r a i n f a l l  h a s  been 

e x p e r i e n c e d  o v e r  t h e  L o w e r  H u n t e r  a n d  K a r u a h  V a l l e y s  T h e  t o t a l  rainfall 

o f  1 4 . 4 3  i n c h e s  a t  E a s t  M a i t l a n d  f o r  : h e  t w e l v e  m o n t h s  e n d i n g  3 0 t h  June 

1 9 6 5  w a s  t h e  l o w e s t  t w e l v e  m o n t h l y  t o t a l  e v e r  r e c o r d e d  a t  t h a t  location, 

t h e  n e x t  l o w e s t  h a v i n g  b e e n  1 4 . 8 7  i n c h e s  i n  t h e  t w e l v e  m o n t h s  ending 

3 0 t h  A p r i l  1906. 

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

v a l l e y  f r o m  J u l y  1 9 6 4  t o  A p r i l  1 9 6 6  a r e  s e t  o u t  i n  T a b l e  17. 
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TABLE 17, 

Month 
- R a i n f a l l  i n  Points 

East 
Maitland Paterson Raymond 

Terrace Clarencetown .Stroud 
, 

J u l y  1964 58 25 48 51 61 

A u g u s t  1964 104 103 128 103 122 ' 

September  1964 201 134 170 116 78 

O c t o b e r  1964 205 321 194 164 182 

November 1964 68 104 98 105 111 

December 1964 174 196 122 175 97 

J a n u a r y  1965 67 119 122 62 195 

February  1965 80 72 77 39 87 

March 1965 0 7 5 12 17 

A p r i l  1965 226 177 227 240 210 

May 1965 53 59 37 48 95 

J u n e  1965 207 159 203 168 236 

J u l y  1965 563 . 520 537 407 476 

A u g u s t  1965 32 40 54 49 82 

• September  1965 247 223 204 208 234 

O c t o b e r  1965 358 534 361 355 380 

November 1965 94 60 75 65 71 

December 1965 442 465 480 410 385 

J a n u a r y  1966 128 105 109 130 244 

F e b r u a r y  1966 218 454 423 491 1 518 

March 1966 302 285 302 323 1,019 
. 

A p r i l  1966 136 252 347 254 287 
, 

Totals 
J u l y  1 9 6 4  to 3,963 • 4,414 4,323 3.975 5.187 

, A p r i l  1966 
4 

Totals 
J a n u a r y  1 9 6 5  to 2,369 2,435 2,382 2,063 2,468 
December 1965 

Minimum Twelve 
Month ly  Total 1,443 1,476 1,431 1,283 1.491 
D u r i n g  Period 
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As a r e s u l t  o f  t h e  v e r y  l o w  r a i n f a l l s ,  s t f e a m f l o w s  i n  t h e  valleys 

d i m i n i s h e d  r a p i d l y  d u r i n g  t h e  l a t t e r  h a l f  o f  1 9 6 4 ,  and t h e  f l o w  a t  most 

g a u g i n g  s t a t i o n s  c e a s e d  i n  December 1 9 6 4 .  The o n l y  s t a t i o n s  w h e r e  flow 

w a s  m a i n t a i n e d  t h r o u g h o u t  December 1 9 6 4  w e r e  t h e  Hunter  R i v e r  a t  Belmore 

B r i d g e ,  w h i c h  b e n e f i t e d  f rom r e l e a s e s  from Glenbawn Dam, F i s h e r y  Creek 

a t  I u r r i  I u r r i ,  w h i c h  i n c l u d e d  d r a i n a g e  from a r e t i c u l a t e d  town water 

s u p p l y ,  and t h e  I a r u a h  R i v e r  a t  Monkera i .  Low f l o w s  c o n t i n u e d  during 

t h e  e a r l y  p a r t  o f  1 9 6 5 ,  and a l t h o u g h  minor  r i s e s  w e r e  e x p e r i e n c e d  i n  all 

s t r e a m s  i n  J u l y  o f  t h a t  y e a r ,  t h e s e  b r o u g h t  o n l y  t emporary  r e l i e f  and 

l o w  f l o w s  w e r e  a g a i n  e x p e r i e n c e d  l a t e r  i n  1965. 

b u r i n g  1 9 6 6 ,  f l o w s  h a v e  r e m a i n e d  l o w  i n  t h e  s o u t h e r n  p a r t  o f  the 

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

s e c t i o n  i n  m i d - F e b r u a r y  1966. 

I n  W a l l i s  Creek  a t  Richmond V a l e  t h e r e  was  no f l o w  o n  2 7 t h  January 

1 9 6 6  and  3 r d  March 1 9 6 6 ,  w h i l e  f l o w s  o f  0 . 6  c u s e c  ( 2 2 0  g a l l o n s  per 

m i n u t e )  and 1 . 3  c u s e c s  ( 4 9 0  g a l l o n s  p e r  m i n u t e )  w e r e  measured o n  18th 

May and 1 s t  J u n e  1 9 6 6  r e s p e c t i v e l y .  On t h e  1 6 t h  and 1 7 t h  F e b r u a r y  1966 

t h e  f l o w  i n  t h e  I a r u a h  R i v e r  a t  Monkerai was 11 c u s e c s  ( 4 , 1 0 0  gallons 

p e r  m i n u t e )  w h i l s t  d i s c h a r g e s  o f  t h e  W i l l i a m s  R i v e r  w e r e  0 . 1 4  cusec 

( 5 0  g a l l o n s  p e r  m i n u t e )  a t  Dungog,  2 . 6  c u s e c s  ( 9 7 0  g a l l o n s  p e r  minute) 

a t  T i l l i g r a  and  f l o w  had c e a s e d  a t  G l e n  Martin. 

However,  from t h e  1 8 t h  t o  2 1 s t  February  1 9 6 6  h i g h e r  f l o w s  occurred 

i n  a number o f  s t r e a m s ,  i n c l u d i n g  1 0 2  c u s e c s  ( 3 8 , 0 0 0  g a l l o n s  p e r  minute) 

i n  t h e  P a t e r s o n  R i v e r  a t  Mount R i v e r s ,  667  c u s e c s  ( 2 5 0 , 0 0 0  g a l l o n s  per 

m i n u t e )  i n  t h e  A l l y n  R i v e r  a t  H a l t o n ,  and 2 5 5  c u s e c s  ( 9 6 , 0 0 0  g a l l o n s  per 

m i n u t e )  i n  t h e  W i l l i a m s  R i v e r  a t  Salisbury. 

D e t a i l s  o f  d i s c h a r g e  measurements  o b t a i n e d  a t  g a u g i n g  s t a t i o n s  in 

t h e  v a l l e y s  i n  J u n e  1 9 6 6 ,  w h i c h  a r e  l i s t e d  i n  T a b l e  1 8 ,  i n d i c a t e  that 

i n  t h a t  month t h e r e  was  a s u b s t a n t i a l  f l o w  i n  a l l  s t r e a m s  e x c e p t  Wallis 

a n d  F i s h e r y  C r e e k s  i n  t h e  s o u t h e r n  p a r t  o f  t h e  catchment. 
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TABLE 1 6  

Stream Station 
D a t e  of 

Measurement 

M e a s u r e d  Flow 

Cusecs Gals./Min. 

H u n t e r  River B e l m o r e  Bridge 2 3 r d  J u n e ,  1966 66 25,000 

F i s h e r y  Creek K u r r i  Kurri 2 3 r d  J u n e ,  1966 0.9 340 

W a l l i s  Creek R i c h m o n d  Vale 1 s t  J u n e ,  1966 1.3 490 

P a t e r s o n  River Carrabolla 2 0 t h  J u n e ,  1966 33 12,000 

P a t e r s o n  River M o u n t  Rivers 2 0 t h  J u n e ,  1966 39 15,000 

A l l y n  River U p p e r  Allyn 2 1 s t  J u n e ,  1966 15 5,600 

A l l y n  River Halton 2 0 t h  J u n e ,  1966 24 9,000 

W i l l i a m s  River Salisbury 2 1 s t  j u r G ,  i9Ci", 13 4,900 

W i l l i a m s  River Tilligra 2 2 n d  J u n e ,  1:4 18 6,800 

W i l l i a m s  River Dungog 2 2 n d  J u n e ,  1566 29 1 1 , 0 0 0  
, 

W i l l i a m s  River G l e n  Martin 2 2 n d  J u n e ,  1966 36 13,000 

K a r u a h  River Monkerai 2 1 s t  J u n e ,  1966 14 5,300 

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

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

w h e r e  t h e  M i n i m u m  f l o w  r e c o r d e d  w a s  1 c u s e c  ( 3 7 0  g a l l o n s  p e r  minute) 

i n  May 1 9 6 5  a n d  a g a i n  i n  D e c e m b e r  1 9 6 5 ,  a n d  F i h e r y  C r e e k  a t  K u r r i  Kurri. 

Z e r o  f l o w s  W e r e  r e c c r d e d  o n  a t o t a l  o f  1 0 9  l a y , ,  a t  t h e  Paterson 

R i v e r  a t  M o u n t  R i v e r s  b e t w e e n  N o v e m b e r  1 9 6 4  a n d  D e c e m b e r  1 9 6 5 ;  o n  83 

d a y s  a t  t h e  A l l y n  R i v e r  a t  H a l t o n  b e t w e e n  D e c e m b e r  1 9 6 4  a n d  November 

1 9 6 5 ;  o n  1 3 2  d a y s  a t  t h e  W i l l i a m s  R i v e r  a t  T i l l i g r a  b e t w e e n  December 

1 9 6 4  a n d  D e c e m b e r  1 9 6 5 ;  a n d  o n  2 4 7  d a y s  a t  t h e  W i l l i a m s  R i v e r  a t  Glen 

M a r t i n  b e t w e e n  D e c e m b e r  196404.10,nd D e c e m b e r  1965. 

A c o m p a r i s o n  o f  t h e  m i n i m u m  s i x t y  d a y  f l o w s  d u r i n g  t h e  1941/1942, 

1 9 5 7 / 1 9 5 8  a n d  1 9 6 4 / 1 9 6 6  d r o u g h t s  f o r  t h e  g a u g i n g  s t a t i o n s  w h e r e  records 

a r e  a v a i l a b l e ,  i s  g i v e n  i n  T a b l e  1 3 .  T h i s  t a b l e  s h o w s  t h a t ,  o n  this 

b a s i s  o f  c o m p a r i s o n ,  t h e  1 9 6 4 / 1 9 6 6  d r o u g h t  w a s  g e n e r a l l y  m o r e  severe 

t h a n  t h e  O t h e r  t w o  droughts. 
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TABLE 1 9  

Stream Station 

Minimum S i x t y  D a y  Flow 
( A c r e  Feet) 

1964-65 1957-58 1 941 -42 
-111 

P a t e r s o n  River Mourit Rivers 0 99 

A l l y n  River Halton 26 52 35 

W i l l i a m s  River Tilligra 36 75 54 

W i l l i a m s  River G l e n  Martin 0 49 35 

T a r u a h  River Monkerai 498 441 

* S t a t i o n s  e s t a b l i s h e d  a f t e r  1942. 

1 3 .  WATER REQUIREMENTS FOR CURRENT DEVELOPMENL 

I n  t h e  l o w e r  p o r t i o n s  o f  t h e  H u n t e r  R i v e r  a n d  i t s  tributaries, 

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

o f  r i v e r  w a t e r  i s  a d m i n i s t e r e d  u n d e r  t h e  H u n t e r  R i v e r  F l o o d  Fitigation 

A c t  b y  t h e  New S o u t h  W a l e s  D e p a r t m e n t  o f '  P u b l i c -  W o r k s .  I n  t h e  reaches 

o f  t h e  H u n t e r  R i v e r  a n d  t r i b u t a r i e  i p t r e ;  o F  t h e s e  a r e ,  a n d  also 

o n  t h H  Y a r u a h  R i v e r ,  a u t h c r i s a t i o n  o f  t h e  ,)-F2 w J t e r  f 6 c  i. rricjation 

a n d  o t h e r  p u r p o s e s  i s  a d m i n i s t e r e d  u n d e r  t h e ' t e r  A c t  b y  t h e  water 

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 ,  T h e  A o f  w a t e r  f c r  town 

s u p p l i , ? s  b y  t h e  H u n t e r  D i s t r i c t  W a t e r  B o a r d  d u f ,  n ' ) t  l i e  w i t h i n  the 

a m b i t  o f  e i t h e r  o f  t h e e  t w o  A c t s ,  b e i n g  p r o v :  f o r  u n d e r  th-,D Hunter 

D i s t r i c t  W a t e r  S u p p l y  a n d  S e w e r a g e  Act. 

T h e  a r e a  l i c e n s e d  f o r  i r r i g a t i o n  u n d e r  t h e  W a t e r  A c t  h a s  incread 

f r o m  a b o u t  3 5 0  a c r e s  i n  1 9 4 4  t o  a b o u t  5 , 7 0 0  a c r e s  a t  t h e  enc! o f  1965, 

w h i l e  t h e  n u m b e r  o f  l i c e n s e s  i n  f o r c e  h a s  i n c r e a s e d  f r o m  36  t o  4 0 5  in 

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

s l o w l y  f r o m  a b o u t  9 a c r e s  i n  1 9 4 4  t o  a b o u t  1 3  a c r e s  i n  1 9 4 9 ,  a n d  since 

t h e n  h a s  r e m a i n e d  f a i r l y  c o n s t a n t ,  v a r y i n g  b e t w e e n  1 2  a n d  1 4  a c r e s .  A 

g r a p h  s h o w i n g  t h e  g r o w t h  s i n c e  1 9 4 4  i n  b o t h  l i c e n s e d  a r e a  a n d  n u m b e r  of 

l i c e n s e s  i s  a p p e n d e d  a t  F i g u r e  29. 



I n  a d d i t i o n  t o  l i c e n s e s  f o r  i r r i g a t i o n  p u r p o s e s  a t o t a l  o f  44 

l i c e n s e s  u n d e r  t h e  W a t e r  A c t  w e r e  c u r r e n t  a t  t h e  e n d  o f  1 9 6 5  permitting 

a maximum d i v e r s i o n  o f  u p  t o  4 , 0 6 4  g a l l o n s  p e r  m i n u t e  ( 1 0 . 8  c u s e c s )  for 

t o w n ,  c o m m e r c i a l  a n d  i n d u s t r i a l  w a t e r  s u p p l i e s ,  e x c l u d i n g  w a t e r  d r a w n  by 

t h e  H u n t e r  D i s t r i c t  W a t e r  Board. 

U n d e r  t h e  H u n t e r  R i v e r  F l o o d  M i t i g a t i o n  A c t ,  7 7  p e r m i t s  t o  instal 

pump h a d  b e e n  i s s u e d  a t  J u n e  1 9 6 6 ,  a n d  i t  i s  e s t i m a t e d  t h a t  t h e  total 

a r e a  i r r i g a t e d  b y  t h e s e  pumps  i s  a p p r o x i m a t e l y  1 , 1 0 0  acres. 

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

t o w n  a n d  i n d u s t r i a l  s u p p l i e s  a r e  o p e r a t e d  b y  t h e  H u n t e r  D i s t r i c t  Water 

B o a r d  f o r  t h e  s u p p l y  o f  w a t e r  t o  N e w c a s t l e ,  M a i t l a n d ,  C e s s n o c k ,  Iurri 

r u r r i  a n d  o t h e r  centres. 

T h e  f i r s t  s c h e m e  c o n s t r u c t e d  w a s  t h e  W a l k a  p u m p i n g  s t a t i o n  which 

d r e w  w a t e r  f r o m  t h e  H u n t e r  R i v e r  n e a r  M a i t l a n d  i n t o  a s m a l l  holding 

r e s e r v o i r  o f  1 7 0  m i l l i o n  g a l l o n s  c a p a c i t y  ( 6 3 0  a c r e  f e e t )  a d j a c e n t  to 

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

r e t i c u l a t i o n  s y s t e m .  No s t o r a g e  o t h e r  t h a n  t h e  s m a l l  r e s e r v o i r  a t  Walka 

w a s  p r o v i d e d  w i t h  t h i s  s y s t e m  w h i c h  w a s  l a r g e l y  d e p e n d e n t  o n  run-of-the- 

r i v e r  flows. 

E a r l y  i n  t h e  c e n t u r y  i t  b e c a m e  a p p a r e n t  t h a t  t h e  W a l k a  s u p p l y  was 

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

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

s t o r a y e  r e s e r v o i r  k n o w n  a s  C h i c h e s t e r  Dam w a s  b u i l t  o n  t h e  Chichester 

R i v e r ,  n o r t h  o f  D u n g o g .  C h i c h e s t e r  Dam,  w h i c h  w a s  c o m p l e t e d  i n  1923, 

i s  a m a s s  c o n c r e t e  g r a v i t y  s t r u c t u r e  1 3 5  f e e t  h i g h  w i t i  f i x e d  crest 

s p i l l w a y ,  a n d  h a s  a s t o r a g e  c a p a c i t y  o f  5 , 0 0 0  m i l l i o n  g a l l o n s  (181400 

a c r e  f e e t ) .  T h e  s p i l l w a y  c r e s t  l e v e l  i s  5 1 4  f e e t  a b o v e  s e a  l e v e l ,  and 

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

a r e a s .  t h e  d e l i v e r y  m a i n  o r i g i n a l l y  c o n s t r u c t e d  w a s  3 6  i n c h e s  i n  diameter 

a n d  c o n s i s t e d  o t  4 5  m i l e s  o f  s t e e l  p i p e  a n d  9 m i l e s  o f  w o o d s t a v e  pipe. 

T h e  w o o d s t a V e  p i p e  w a s  l a t e r  r e p l a c e d  w i t h  a s t e e l  m a i n  h a v i n g  a delivery 

c a p a c i t y  o f  1 2  m i l l i o n  g a l l o n s  p e r  d a y  ( 2 2  cuse(,:s), 
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T h e  s o u r c e  o f  s u p p l y  n e x t  e x p l o i t e d  b y  t h e  H u n t e r  D i s t r i c t  Water 

B o a r d  w a s  t h e  u n d e r g r o u n d  w a t e r  c o n t a i n e d  i n  t h e  T o m a g o  s a n d  beds, 

p r e v i o u s l y  r e f e r r e d  t o  i n  S e c t i o n  4 .  A l t h o u g h  t h e  t o t a l  v o l u m e  of 

u n d e r g r o u n d  w a t e r  i n  s t o r a g e  i n  t h e  5 0  s q u a r e  m i l e s  o f  t h e s e  b e d s  has 

n o t  b e e n  a s s e s s e d ,  i t  h a s  b e e n  e s t i m a t e d  b y  t h e  H u n t e r  D i s t r i c t  Water 

B o a r d  t h a t  t h e  m a x i m u m  u s a b l e  y i e l d  a t  T o m a g o  i s  a p p r o x i m a t e l y  500,000 

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

f r o m  t h e  T o m a g o  s a n d  b e d s  i n  a n y  c a l e n d a r  y e a r  t o  d a t e  w a s  5 , 9 8 0  million 

g a l l o n s  i n  1 9 6 5 ,  e q u i v a l e n t  t o  a c o n t i n u o u s  d r a w o f f  o f  o v e r  1 6  Million 

g a l l o n s  p e r  d a y ,  o r  3 0  c u s e c s .  T h e  w a t e r  s u p p l i e d  f r o m  t h e  s a n d  beds 

i s  t r e a t e d  t o  r e m o v e  d i s s o l v e d  g a s e s  a n d  s o l i d s  b e f o r e  delivery. 

W i t h  t h e  c o n t i n u i n g  g r o w t h  o f  N e w c a s t l e  a n d  s u r r o u n d i n g  districts, 

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

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

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

a l m o s t  c o m p l e t e  i s  t h e  G r a h a m s t o w n  W a t e r  S u p p l y  Scheme. 

T h i s  s c h e m e  c o n s i s t s  o f  a s t o r a g e  r e s e r v o i r  o f  3 3 , 0 0 0  million 

g a l l o n s  c a p a c i t y  ( 1 2 1 , 0 0 0  a c r e  f e e t )  o n  a s m a l l  c a t c h m e n t  a r e a  o f  30 

s q u a r e  m i l e s  t o  t h e  e a s t  o f  R a y m o n d  T e r r a c e .  T h e  r e s e r v o i r  w a s  formed 

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

h e i g h t  o f  a b o u t  5 5  f e e t  a n d  a s  t h e  t o p  s t o r a g e  l e v e l  i s  o n l y  4 0  feet 

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

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

w h i c h  w a t e r  c a n  b e  t a k e n  f r o m  t h e  G r a h a m s t o w n  R e s e r v o i r  w i t h  existing 

e q u i p m e n t  i s  4 0  m i l l i o n  g a l l o n s  p e r  d a y ,  e q u i v a l e n t  t o  7 4  c u s e C s ,  a n d  it 

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

m a x i m u m  d r a w - o f f  r a t e  t o  6 0  m i l l i o n  g a l l o n s  p e r  d a y ,  e q u i v a l e n t  t o  110 

cusecs. 

T h e  e s t i m a t e d  m a x i m  d e m a n d s  o n  s u r f a c e  w a t e r  i n  b o t h  valleys under 

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

u s a g e  a n d  r i v e r  l o s s e s  a r e  g i v e n  i n  T a b l e  2 0 ,  a n d  t h e  t o t a l  requirements 

f o r  t h e  m a j o r  s t r e a m s  a r e  s h o w n  a t  T a b l e  2 1 ,  t o g e t h e r  w i t h  t h e  estimAed 

a r e a s  u n d e r  irrigation. 
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TABLE 2 0  

Requirement C u s e c s  
1 

Gallons 
p e r  Minute 

I r r j g a t i o n  u n d e r  license 28 10,400 
( 6 , 8 0 0  a c r e s  a t  2 f e e t  per 

season). 

T o w n ,  c o m m e r c i a l  and 
i n d u s t r i a l  w a t e r  supply. 

107 40,000 

R i p a r i a n  u s a g e  a n d  l o s s e s  * 15 5,600 

T o t a l  p r e s e n t  requirements 150 56,000 

* On m i d d l e  a n d  l o w e r  r e a c h e s  o f  m a i n  s t r e a m s  only. 

TABLE 21 

Stream 
I r r i g a t e d  Area 
- (Acres) 

T o t a l  Requirement 

Cusecs 
Gallons 

p e r  M i n u t e  
, 

W a l l i s  Creek 40G 11 4,100 

H u n t e r  River 400 3 1,100 

P a t e r s o n  River 2,000 12 4,500 

A l l y n  River 1,200 8 3,000 

W i l l i a m s  River 2,100 110 41,100 

K a r u a h  River 700 6 2,20,0. 
, 

Totals 6,800 -50 56,000 

1 4 .  P O S S I B L E  IRRIGATION AND WATER SUPPLY DEVELOPMENT. 

• T o  m e e t  t h e  e x p e c t e d  i n c r e a s e  i n  d e m a n d  f o r  t o w n  w a t e r  s u p p l i e s  in 

t h e  f o r e s e e a b l e  f u t u r e ,  t h e  H u n t e r  D i s t r i c t  W a t e r  B o a r d  c u r r e n t l y  plans 

t o  o b t a i n  a d d i t i o n a l  w a t e r  f r o m  t h e  Tomago  s a n d  b e d s ,  a n d  a l s o  t o  draw 

a d d i t i o n a l  w a t e r  f r o m  t h e  G r a h a m s t o w n  Reservoir. 

T h e s e  m e a s u r e s  a r e  e x p e c t e d  t o  m e e t  r e q u i r e m e n t s  f o r  s o m e  considerable 

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

t o t a l  p o s s i b l e  u s a g e  o f  s u r f a c e  w a t e r  a t  a r a t e  e q u i v a l e n t  t o  a continuous 

f l o w  o f  o v e r  7 0  m i l l ' ? o n  g a l l o n s  p e r  d a y .  T h i s  w a t e r  w o u l d  b e  d r a w n  partly 
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f r o m  t h e  n a t u r a l  r u n o f f  o f  t h e  G r a h a m s t o w n  c a t c h m e n t  a n d  o f  a n  adjacent 

l a g o o n ,  b u t  m a i n l y  f r o m  t h e  W i l l i a m s  a n d  C h i c h e s t e r  R i v e r s .  It 

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

a t  G l e n  Martin. 

When t h e  d e m a n d  e v e n t u a l l y  e x c e e d s  t h e  c a p a c i t y  o f  t h e  present 

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

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

t h e  h e i g h t  o f  t h e  e x i s t i n g  C h i c h e s t e r  Dam a n d  c o n s t r u c t i n g  a n e w  dam 

a t  T i l l i g r a  o n  t h e  W i l l i a m s  River. 

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  v a l l e y s  w i l l  b e  i n f l u e n c e d  b y  a number 

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

t h e  s u r f a c e  w a t e r  s u p p l y  a s  g o v e r n e d  b y  t h e  e x t e n t  o f  u p s t r e a m  penetration 

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

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

T i d a l  i n f l u e n c e  e x t e n d s  t o  t h e  v i c i n i t y  o f  M a i t l a n d  i n  t h e  Hunter 

R i v e r ,  u p s t r e a m  o f  P a t e r s o n  i n  t h e  P a t e r s o n  R i v e r ,  u p s t r e a m  of 

C l a r e n c e t o w n  i n  t h e  W i l l i a m s  R i v e r ,  a n d  u p s t r e a m  o f  B o o r a l  i n  t h e  Yaruah 

R i v e r .  H o w e v e r ,  b e c a u s e  o f  t h e  c o n s t a n t  r e p l e n i s h m e n t  o f  f r e s h  w a t e r  in 

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

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

a n d  f r o m  t h e  P a t e r s o n  R i v e r  a s  f a r  d o w n s t r e a m  a s  i t s  j u n c t i o n  w i t h  the 

H u n t e r .  On c o m p l e t i o n  o f  a p r o p o s e d  w e i r  a t  S e a h a m ,  s u p p l i e s  o f  fresh 

w a t e r  n o r m a l l y  w i l l  b e  a v a i l a b l e  f r o m  t h e  W i l l i a m s  R i v e r  a t  a l l  points 

u p s t r e a m  f r o m  t h e  weir. 

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

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

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

a r e  l o c a t e d  o n  t h e  P a t e r s o n  a n d  W i l l i a m s  R i v e r s ,  w h i l s t  t h e r e  a r e  smaller 

a r e a s  o n  t h e  A l l y n  a n d  r a r u a h  Rivers. 

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

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

o r d e r  o f  2 8 , 0 0 0  a c r e s ,  a n d  a d i s s e c t i o n  o f  t h i s  a r e a  i s  g i v e n  i n  T a b l e  22 
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TABLE 2 2  

Location 
A p p r o x i m a t e  A r e a  Suitable 

f o r  I r r i g a t i o n  from 
S t r e a m f l o w  (Acres) 

P a t e r s o n  R i v e r  u p s t r e a m  from 
H u n t e r  R i v e r  junction 

W i l l i a m s  R i v e r  u p s t r e a m  from 
Seaham 

A l l y n  River 

K a r u a h  k i v e r  u p s t r e a m  from 
Booral 

O t h e r  S t r e a m s  i n  t h e  valleys 

T o t a l  Area 

12,000 

9,000 

3,000 

2,000 

2,000 

28,000 

W a t e r i n g  o f  t h e  f u l l  i r r i g a b l e  a r e a  o f  1 2 , 0 0 0  a c r e s  o n  t h e  Paterson 

R i v e r  w i t h  t w o  f e e t  o f  w a t e r  p e r  a n n u m  w o u l d  c r e a t e  a n  a v e r a g e  water 

r e q u i r e m e n t  e x c l u d i n g  t r a n s m i s s i o n  l o s s e s  o f  a b o u t  5 0  c u s e c s  (19,000 

g a q l o n s  p e r  m i n u t e )  o v e r  a r  i r r i g a t i o n  s e a s o n  o f  e i g h t  m o n t h s .  Allowance 

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

t h e  a v e r a g e  i r r i g a t i o n  s e a s o n  r e q u i r e m e n t  t o  a b o u t  5 5  c u s e c s  (21,000 

g a l l o n s  p e r  m i n u t e ) .  T h i s  t o t a l  r e q u i r e m e n t  i s  a p p r o x i m a t e l y  o n e  third 

o f  t h e  a v e r a g e  f l o w  o f  t h e  P a t e r s o n  R i v e r  a t  M o u n t  Rivers. 

S i n i l a r l y ,  o n  t h e  W i l l i a m s  R i v e r ,  t h e  n e t  i r r i g a t i o n  requirement 

w o u l d  b e  a b o u t  37  c u s e c s  ( 1 4 , 0 0 0  g a l l o n s  p e r  m i n u t e )  a n d  a l l o w a n c e  for 

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

i r r i g a t i o n  s e a s o n  r e q u i r e m e n t  t o  a b o u t  4 5  c u s e c s  ( 1 7 , 0 0 0  g a l l o n s  per 

m i n u t e ) .  T h i s  r e q u i r e m e n t ,  w h i c h  r e p r e s e n t s  a p p r o x i m a t e l y  o n e  t e n t h  of 

t h e  a v e r a g e  f l o w  o f  t h e  W i l l i a m s  R i v e r  a t  G l e n  M a r t i n ,  w o u l d  b e  a d d i t i o n a l  
, 

t c  t h e  H u n t e r  D i s t r i c t  W a t e r  B o a r d ' s  c u r r e n t l y  p r o j e c t e d  u s a g e  estimated 

a t  a b o u t  o n e  t h i r d  o f  t h e  a v e r a g e  f l o w  t G l e n  Martin. 

On t h e  A l l y n  R i v e r ,  t h e  i r r i g a t i o n  r e q u i r e m e n t  w o u l d  b e  a b o u t  12 

c u s e c s  ( 4 , 5 0 0  g a l l o n s  p e r  m i n u t e ) ,  a n d  t h e  t o t a l  i r r i g a t i o n  season 

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

w o u l d  b e  a b o u t  1 6  c u t e c s  ( 6 , 0 0 0  g a l l o n s  p e r  minute). 



-38- 

O n  t h e  I a r u a h  R i v e r ,  t h e  i r r i g a t i o n  r e q u i r e m e n t  w o u l d  b e  about 

8 c u s e c s  ( 3 , 0 0 0  g a l l o n s  p e r  m i n u t e ) ,  a n d  t h e  t o t a l  r e q u i r e m e n t  would 

b e  a b o u t  1 2  c u s e c s  ( 4 , 5 0 0  g a l l o n s  p e r  minute). 

On t h e  H u n t e r  R i v e r  d o w n s t r e a m  f r o m  M a i t l a n d  a n d  o n  W a l l i s  and 

F i s h e r y .  C r e e k s  i t  i s  u n l i k e l y  t h a t  t h e r e  w i l l  b e  a n y  l a r g e  scale 

i n c r e a s e  i n  i r r i g a t i o n  a c t i v i t i e s ,  a l t h o u g h  i t  i s  l i k e l y  t h a t  increasing 

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

P r e l i m i n a r y  a n a l y s e s  b a s e d  o n  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  have 

b e e n  m a d e ,  a n d  t h e y  i n d i c a t e  t h a t  i n  o r d e r  t o  m e e t  t h e  requirements 

o f  t h e  p r e l i m i n a r y  e s t i m a t e s  o f  m a x i m u m  i r r i g a b l e  a r e a s  o n  t h e  various 

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

s t o r a g e  d a m s  w i t h  c a p a c i t i e s  o f  t h e  o r d e r  o f  t h o s e  s h o w n  i n  T a b l e  23 

w o u l d  b e  r e q u i r e d .  T h i s  t a b l e  a l s o  s h o w s  t h e  a p p r o x i m a t e  percentages 

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

TABLE 2 . 

Stream 

_ 
L o c a t i o n  of 

Proposed 
Storage 

Storage 
Capacity 
Required 

( A c r e  Feet), 

P e r c e n t a g e  of 
T i m e  Natural 
F l o w  L e s s  Than 
Requirement 

P a t e r s o n  River 

W i l l i a m s  River 

A l l y n  River 

K a r u a h  River 

N e a r  Carrabolla 

N e a r  Salisbury 

N e a r  U p p e r  Allyn 

U p s t r e a m  o f  Monkerai 

40,000 

74,000 

8,000 

J4,000 

, 84% 
, 

85% 
, 

72% 

30% 

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

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

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

. 
a v a i l a b l e  f o r  b o t h  purposes. 

1 5 .  INVESTIGATION O f  STORAGE PROPOSALS. 

I n v e s t i g a t i o n s  h a v e  b e e n  m a d e  i n t o  t h e  f e a s i b i l i t y  o f  constructing 

r e g u l a t i n g  s t o r a g e s  t o  p r o v i d e  a s s u r e d  w a t e r  s u p p l i e s  i n  t h e  v a l l e y s  )oth 

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

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

c o n s i d e r e d  f o r  a d d i t i o n a l  s t o r a g e s  a r e  s h o w n  a t  F i g u r e  30. 
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S i t e s  n e a r  L o s t o c k  o n  t h e  P a t e r s o n  R i v e r ,  H a l t o n  o n  t h e  A l l y n  River, 

T i l l i g r a  o n  t h e  W i l l i a m s  R i v e r  a n d  M o n k e r a i  o n  t h e  r a r u a h  R i v e r  h a v e  been 

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

H u n t e r  D i s t r i c t  W a t e r  B o a r d  h a s  a l s o  c o n s i d e r e d  t h e  p o s s i b i l i t y  o f  raising 

t h e  f u l l  s u p p l y  l e v e l  o f  t h e  e x i s t i n g  C h i c h e s t e r  Dam. 

P r e l i m i n a r y  i n v e s t i g a t i o n  h a s  b e e n  u n d e r t a k e n  o f  S i t e s  f o r  d a m s  near 

C a r r a b o l l a  o n  t h e  P a t e r s o n  R i v e r ,  U p p e r  A l l y n  o n  t h e  A l l y n  River, 

S a l i s b u r y  o n  t h e  W i l l i a m s  R i v e r ,  U p p e r  I a r u a h  o n  t h e  r a r u a h  l i v e r  and 

a l s o  o n  Mammy J o h n s o n ' s  C r e e k .  I n i t i a l l y ,  i r r i g a t i o n  r e q u i r e m e n t s  could 

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

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

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

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

N e w c a s t l e ' s  w a t e r  s u p p l y .  S t o r a g e s  s i t u a t e d  i n  l o c a t i o n s  s e l e c t e d  by 

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

u p p e r  a n d  l o w e r  r e a c h e s  o f  e a c h  strea7.. 

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

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

t e s t i n g  b y  c o r e  d r i l l i n g .  A s a f e  d r a f t - c a p a c i t y  r e l a t i o n s h i p  h a s  been 

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

d i f f e r e n t  l e v e l s  o f  d e m a n d .  C o m p a r a t i v e  e s t i m a t e s  o f  c o a t  a r e  being 

p r e p a r e d  t o  a s s i s t  i n  t h e  e v a l u a t i o n  o f  t h e  d e s i r a b l e  s i z e  o f  storage 

w h i c h  s h o u l d  b e  i n i t i a l l y  provided. 

A s  p a r t  o f  t h e  a s s e s s m e n t  o f  t h e  U p p e r  A l l y n  Dam p r o p o s a l ,  four 

a l t e r n a t i v e  s i t e s  h a v e  b e e n  s u r v e y e d  a n d  s a f e  d r a f t - c a p a c i t y  relationships 

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

c o n s t r u c t i n g  a s t o r a g e  d a m  o n  t h e  A l l y n  R i v e r  w o u l d  b e  h i g h .  Consideration. 

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

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

s t o r a g e  o n  t h e  P a t e r s o n  R i v e r ,  o r  f r o n t  o n e  o n  t h e  B a r r i n g t o n  River. 
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I n v e s t i g a t i o n s  c o m p l e t e d  o n  t h e  n a l i s b u r y  Dam S i t e  include 

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

b y  b o r i n g  t h r o u g h  o v e r b u r d e n  a t  t h e  s i t e .  I n  a d d i t i o n ,  t h e  s a f e  draft- 

c a p a c i t y  r e l a t i o n s h i p  h a s  b e e n  derived. 

I n v e s t i g a t i o n s  u n d e r t a k e n  t o  d a t e  i n t o  t h e  f e a s i b i l i t y  o f  constructing 

a dam i n  e i t h e r  t h e  U p p e r  r a r u a h  o r  Mammy J o h n s o n ' s  C r e e k ,  h a v e  shown 

t h a t  t h e  U p p e r  r a r u a h  p r o p o s a l  c o u l d  s u p p l y  t h e  g r e a t e r  a r e a  o k  irrigable 

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

P r e s e n t  i n d i c a t i o n s  a r e  t h a t  f r o m  a n  e c o n o m i c  v i e w p o i n t  t h e  proposed 

C a r r a b o l l a  s t o r a g e ,  w h i c h  w o u l d  command a s u b s t a n t i a l  a r e a  o f  irrigable 

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

a p p e a r s  t o  b e  t h e  m o s t  s u i t a b l e  s i t e  f o r  c o n s t r u c t i o n  o f  a s m a l l  dam as 

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

d e v e l o p m e n t  i n  t h e  L o w e r  H u n t e r  Valley. 

1 6 .  ACrNOWLEDGMENTS. 

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  w i s h e s  t o  acknowledge 

t h e  a s s i s t a n c e  g i v e n  i n  t h e  p r e p a r a t i o n  o f  t h i s  r e p o r t  b y  t h e  Director, 

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

F e a t u r e s ,  t h e  R a i n f a l l  S t a t i s t i c a l  D a t a  a n d  t h e  M e d i a n  R a i n f a l l  Maps; 

b y  t h e  H u n t e r  D i s t r i c t  W a t e r  B o a r d  i n  p r o v i d i n g  p a r t i c u l a r s  o f  i t s  water 

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

New S o u t h  W a l e s  P u b l i c  W o r k s  D e p a r t m e n t  i n  p r o v i d i n g  d e t a i l s  o f  the 

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

M i t i g a t i o L l  Act. 





, 
Year Jan. F e b .  Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

, 
1887 NO RECORDS 1144 633 419 177 734 355 143 494 722 

1888 130 8 7 7  173 361 112 393 202 203 575 437 91 394 3948 

1889 422 4 7 7  321 172 760 104 872 581 404 337 480 21 4951 

1890 838 9 7 9  1087 1086 992 294 787 287 96 119 522 50 71 37 

1891 681 520 605 224 229 1195 957 298 791 132 782 242 6656 

1892 112 640  816 804 182 175 244 366 651 301 442 11 26 5859 

1893 452 642  1460 353 131 808 522 460 136 645 536 256 6401 

1894 289 4 9 5  1 206 188 348 114 188 86 767 367 25 604 4677 

1895 1961 564 148 295 515 187 75 100 258 29 748 539 5419 

1896 408 4 0 9  323 51 707 529 454 436 167 247 342 270 4343 

187 166 75 92 448 451 1 323 180 665 142 95 3 852 4492 

1898 732 4 0 5  205 55 1 227 484 377 397 559 154 46 295 4936 

1899 146 109  44 524 333 642 464 2188 278 522 328 205 5783 

1900 117 71 236 276 582 947 731 103 424 104 322 267 4180 

1901 418 78 312 488 402 118 489 225 53 470 76 87 I 321 6 

1902 223 4 7  227 800 162 80 689 628 78 728 170 243 
I 

4075 

1903 46 7 6  1245 163 473 164 597 595 353 583 377 369 
I 

5041 

1904 216 507  545 882 159 24 848 84 92 221 i 1 3 33 
I 
I 3724 

0 

0 
rt 
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Year Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec. Year. 

1923 352 13 55 1074 72 474 333 334 161 62 230 339 3499 

1924 499 150 85 656 387 216 281 190 393 141 448 492 3938 

1925 515 292 312 131 696 493 132 621 139 108 348 260 4047 

1926 190 27 574 628 341 204 252 246 111 80 69 1 227 3949 

1927 599 137 1 040 1963 1007 334 70 60 306 194 954 289 6953 

1928 4 ,  399 345 380 357 549 912 790 147 3 96 87 212 4277 

1929 113 1238 343 514 392 564 512 251 420 1163 275 65 5850 

1930 142 218 431 578 527 1 21 5 196 109 25 294 55 11 68 4958 

1931 378 280 624 1 733 606 433 604 109 293 111 255 617 6043 

1932 33 602 319 316 753 355 730 207 712 128 203 174 4532 

1933 327 148 216 861 254 208 698 71 434 414 326 292 4249 

1934 356 797 125 613 408 282 581 530 475 159 220 489 5035 

1935 376 172 395 146 160 225 146 52 377 280 71 497 2897 

1936 419 395 486 179 313 322 161 134 264 55 164 474 3366 

1937 530 179 658 408 82 1247 353 285 37 486 566 394 5225 

1938 534 295 83 218 456 356 198 545 317 258 263 41 3564 

1939 536 0 1490 632 327 55 419 300 447 393 118 68 4785 

1940 45 27 162 579 597 201 587 578 298 400 422 558 4454 

0 

rt 
in 

CARRINGTON 

RAINFALL 

STATISTICS 
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Year Jan, Fe o Mar. Apr, May June July Aug. S e p t  < Oct. Nov. Dec. Year 

1895 NO RECORDS 155 19 597 857 

1896 210 -.9. 0 657 233 220 294 56 260 493 3798 

1897 206 - ,. f ,, 12E 234 35 954 231 326 118 189 5 1 245 4066 

1898 689 334 203 48 719 492 384 292 448 185 56 313 41 63 

1899 198 124 30 802 217 438 517 1862 260 410 299 126 5283 

1900 132 32 296 246 322 855 645 91 190 103 372 271 3555 

1 901 360 110 336 259 277 106 343 158 118 596 204 167 3034 

1902 293 46 163 532 70 47 258 309 54 ' 789 278 172 3011 

1 903 87 81 847 111 277 193 378 436 1021 487 571 543 5032 

1904 174 570 506 644 65 20 995 162 83 239 99 67 3624 

1905 103 42 626 378 111 89 48 155 173 127 137 395 2384 

1906 107 113 301 107 326 69 18 807 146 277 236 123 2630 

1 907 386 221 700 178 286 596 16 61 13 24 512 445 3438 

1 908 77 201 5 346 522 170 76 620 570 234 94 196 117 5037 

1 909 97 597 70 208 102 327 48 204 1018 185 363 727 3946 

1 910 870 67 675 312 368 559 307 29 130 355 63 698 4433 

1 911 873 443 273 349 151 57 833 539 252 105 218 137 4230 

1 91 2 281 654 990 220 180 228 1117 115 40 117 98 993 5033 
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Year 
1 

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

1918 725 499 113 331 81 25 7 1 3  151 396 177 59 35 3305 

191 9 115 496 491 357 1166 47 107 15 201 235 207 279 371 6 

1920 447 261 95 110 79 266 4 7 6  82 149 21 173 1718 3877 

1921 6 1 3  - 88 462 1 369 884 414 4 0 5  89 209 519 402 571 6025 

1922 560 480 101 183 152 212 906  209 423 87 39 259 3611 

1923 191 1 9 84 955 29 450 4 7 7  325 211 0 212 204 31 57 

1924 924 121 146 735 267 193 107  167 327 55 561 667 4270 

1925 387 69 314 341 992 571 25 213 NO RECORDS 

1926 NR 225 1099 719 NR 200 NO RECORDS 96 224 47 2122 

1927 430 294 586 191 3 166 302 16 7 87 119 759 345 5024 

1928 423 337 398 421 350 649 691 45 0 81 0 105 3500 

1929 55 1 635 110 422 253 358 518 198 346 11 76 251 126 5448 

1930 272 116 966 406 645 2067 592 33 16 340 73 667 61 93 

1 931 240 443 520 2649 597 256 918 " 206 190 180 268 631 7098 

1932 47 840 750 211 192 366 218 200 1057 150 166 153 4350 

1933 243 29 317 604 232 112 559 45 509 476 259 502 3887 

1934 234 866 109 660 570 249 702 433 664 229 288 470 5474 

1935 405 151 305 39 120 188 1 5 6  75 419 259 116 299 2532 
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1 8 2  2 4 7  9 3  506 323  9 3 2  543 1 6 0  1 5 0  5 2 1 2  220 
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1898 505 408 215 68 575 550 336 221 441 235 

1899 151 207 40 637 308 3 6 3  468 1 612 249 284 

1900 7 0  . 71 202 219 245 6 4 7  455 87 147 82 

1 901 362 62 183 150 237 1 7 4  280 105 88 444 

1902 242 81 218 820 84 52 280 322 64 685 

1903 60 119 896 88 236 1 6 5  270 " 355 1010 570 

1904 139 537 453 809 71 1 2  1047 64 41 112 

1 905 130 127 279 250 128 59 27 125 163 133 

1 906 143 67 370 35 221 38 22 737 114 143 

1907 NO RECORDS 

1 908 60 1827 347 320 107 37 393 465 186 90 

1909 70 590 10 170 80 312 58 159 768 120 

1 91 0 635 50 516 145 270 4 0 5  101 29 40 287 

1 911 1 047 397 436 290 158 37 693 574 152 94 

1 91 2 243 620 563 228 99 178  932 79 44 108 

191 3 191 326 405 800 1141 8 3 4  357 36 300 118 

1 91 4 133 192 547 105 222 577 252 201 838 743 

1915 197 148 174 329 1034 76 174 126 151 111 
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191 6 88 376 178 313 455 443 89 172 92 504 354 '\,,N 525 3589 

1917 333 459 121 359 71 198 46 65 700 273 772 ‘\223 3620 

1 91 8 647 603 102 253 28 69 377 183 294 82 52 149 2839 

1919 288 306 788 335 1049 57 191 26 154 186 328 357 4065 

1 920 NO RECORDS 

1921 601 254 577 578 634 627 627 74 159 493 201 360 5235 

1 922 413 532 66 43 127 151 890 522 519 79 43 349 3734 

1 923 197 14 309 600 27 406 189 351 208 83 161 484 3029 
r• 

1924 717 218 136 518 223 119 264 137 296 139 509 914 41 90 

1925 624 286 290 80 498 327 66 279 155 148 348 449 3550 

1 926 135 7 863 367 350 194 601 125 108 100 53 875 3778 

1927 403 179 619 1 654 155 120 11 10 102 106 756 631 4746 

1928 519 464 496 348 159 1018 547 38 1 77 97 164 3928 

1929 62 1761 252 220 67 109 358 224 671 810 329 332 51 95 

1930 226 653 902 193 248 11 39 103 37 21 309 66 495 4392 

1 931 215 266 436 1 302 329 127 352 47 105 95 126 413 3E1 3 

1932 43 333 489 257 273 192 423 120 770 92 435 141 3568 

1933 440 154 196 463 145 129 571 25 585 738 489 524 4459 
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Year J a n .  F e b .  Mar. A p r .  May J u n e  J u l y  Aug.  S e p t .  O c t .  Nov. Year 

1952 42 658 152 282 250 404 243 1082 25 413 135 236 3922 

1 953 422 662 485 )64 613 43 163 240 58 222 72 100 3244 

1954 530 1003 199 122 164 252 142 107 426 405 374 221 3945 

1 955 508 1423 669 540 239 147 81 36 85 273 460 375 4836 

1 9  56 707 1092 995 187 520 271 90 204 121 175 26 187 4575 

1957 141 691 289 94 4 116 282 702 20 7 65 264 2675 

1958 464 273 21 3 342 101 328 52 148 31 2 209 90 534 3066 

1959 505 484 811 282 181 294 235 477 196 797 487 412 51 61 

1960 404 294 198 195 218 681 144 71 218 289 349 795 38 56 

1 961 402 323 250 223 185 552 47 400 188 299 381 762 401 2 

1962 642 552 197 845 905 45 209 137 344 196 167 890 5129 

1963 723 160 1603 642 753 511 153 564 412 267 253 517 6558 

1964 308 163 257 396 287 567 69 105 100 269 64 206 2791 
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Year 

N I I I I I I I 7  

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

1895 NO RECORDS 629 636 

1896 269 785 280 58 472 229 163 163 29 232 437 102 321 9 

1897 84 114 64 287 226 532 308 237 73 209 33 846 301 3 

1898 563 441 185 54 560 645 260 281 389 170 25 467 4040 

1899 145 292 33 633 188 336 390 1 696 244 271 308 123 4659 

1 900 127 46 162 221 264 904 342 104 176 57 348 385 31 36 

1 901 348 91 273 144 218 139 257 121 56 401 118 149 231 5 

1 902 253 56 423 320 43 23 307 149 78 583 198 209 2642 

1 903 63 47 568 89 123 206 220 317 961 351 709 209 3863 

1 904 164 595 502 614 34 15 1 21 5 28 66 121 61 101 351 6 

190 5 46 39 257 256 109 64 54 95 133 98 135 252 1 538 

1 906 51 84 342 39 209 81 19 573 143 190 255 155 21 41 

1 907 348 210 640 127 173 554 13 41 17 29 310 427 2889 

1 908 137 1 659 325 296 73 68 298 287 224 57 272 140 3836 

1 909 248 508 30 147 44 280 97 203 462 179 414 727 3339 

1 91 0 793 95 500 121 262 345 214 26 75 264 76 462 3233 

1 911 664 326 299 330 148 65 546 553 206 130 226 145 3638 

1 91 2 298 597 634 205 228 166 813 96 72 138 88 424 3759 
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Year 

.1929 

Jan. Feb. Mar. Apr. May June July Aug. S e p t .  Oct. Nov. Year 

1 91 3 298 356 754 675 956 883 252 46, 2 9 4  93 151 0 

1914 178 149 356 92 192 595 200 91 8 1 2  469 405 478 401 7 

1 9 1 5  
/ 

97 136 107 267 922 64 NO RECORDS 649 

1916 76 292 174 309 171 362 132 93. 1 7 2  531 503 818 3633 

191 7 296 436 77 259 60 152 65 87 7 6 0  302 840 281 361 5 

1918 325 477 88 233 13 80 372 127 2 2 4  177 45 82 2243 

1919 246 212 522 272 735 8 107 25 1 9 4  348 288 248 3205 

1920 375 125 159 63 71 198 265 55 0 75 227 805 241 8 

1 921 617 120 427 632 453 431 377 56 91 459 140 530 4333 

1 922 511 286 32 44 84 87 620 309 NO RECORDS 

1923 198 0 111 479 16 390 182 269 1 9 0  0 158 413 2406 

1 924 712 171 203 465 219 77 198 0 2 2 6  131 396 643 3441 

1 925 530 311 252 0 335 54 39 215 1 1 3  95 237 528 2709 

1926 151 13 898 , 237 212 159 630 119 1 8 8  41 35 857 3540 

1927 415 97 444 1,332 64 62 26 13 1 1 4  75 806 590 4038 

1928 660 424 482 411 94 802 490 42 28 135 136 149 3853 

96 1 377 193. 340 81 178 351 229 9 7 8  753 286 71 4933 

1930 175 271 598 . 215 179 1 259 202 45 2 5  275 55 446 3745 
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M N  I 

Year J a n .  Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1894 NO RECORDS 122 63 119 35 126 571 362 142 476 

1895 1 6 1 4  297 102 128 93 85 34 69 157 39 341 470 3429 

1 896 2 3 9  780 252 75 617 231 - 279 232 49 213 264 143 3374 

1897 1 6 2  78 155 372 243 914 234 488 76 221 20 546 3509 

1898 731 369 267 46 81 3 288 31 5 251 499 202 22 203 4006 

1899 1 0 7  153 78 608 246 335 550 1877 298 39.3 207 134 4986 

1900 8 8  32 259 273 508 737 655 90 
. 

155 113 424 229 3563 

1901 358 139 228 363 461 85 301 1 53 42 356 132 66 2684 
0 I\) 

1902 201 70 149 545 115 51 426 279 124 974 294 180 3408 rt 

1903 31 79 847 248 208 109 480 520 882 422 394 417 4637 

1904 98 478 421 714 142 13 690 80 62 155 85 81 301 9 

1905 97 39 614 386 165 95 47 155 138 96 169 355 2356 

1 906 1 8 2  102 251 199 455 84 22 665 129 257 242 116 2704 

1907 306  191 960 138 75 543 10 43 15 45 305 195 2826 

1908 
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1 4 2  393 
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191 0 7 3 5  166 567 409 390 405 243 47 128 426 138 436 4090 

1 911 9 2 7  313 295 410 134 79 826 406 303 152 132 251 4228 
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1902 NO RECORDS 0 249 120 727 326 140 

1904 48 61 542 31 0 1 68 1 24 364 434 810 400 258 418 3937 

1 904 227 472 407 697 115 6 775 46 31 109 96 118 3099 

1905 122 20 656 314 90 58 73 169 119 91 130 252 2094 

1 906 135 95 202 73 470 70 4 526 122 266 0 249 221 2 

1 907 277 141 564 102 176 445 10 12 20 10 361 228 2346 
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1 910 572 5 440 220 228 278 270 30 101 374 34 541 3093 

1 911 1034 295 348 250 104 32 677 395 195 130 154 188 3802 

1 91 2 213 367 663 329 386 163 916 114 43 29 189 335 3747 

1913 201 130 538 949 111 2 682 320 54 270 184 111 63 4614 

191 4 86 158 431 76 346 506 17p 117 652 615 377 675 4209 

1915 214 124 145 334 805 50 124 78 176 82 0 354 2486 

191 6 72 329 89 330 110 167 69 205 140 654 419 693 3277 

1917 618 172 35 412 16 196 36 36 519 251 475 75 2841 

;10 

1 91 8 489 353 51 184 99 78 402 101 290 105 0 0 21-22 

1 91 9 39 334 397 97 957 48 61 42 229 134 155 190 2683 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1 920 357 291 75 85 14 341 364 133 144 4 347 1181 3336 

1 921 391 105 481 1 395 752 402 543 69 175 317 264 565 5459 

1922 498 421 58 167 130 218 934 208 515 145 379 583 4256 

1923 120 2 85 719 24 514 298 250 322 27 154 398 291 3 

1 924 399 280 102 586 135 179 255 184 360 80 455 515 3530 

1 925 450 371 82 68 319 497 32 259 0 95 204 209 2586 
I-4 

1926 70 41 1 020 452 273 1 71 41 2 119 1 68 31 28 1 060 3845 

1927 569 62 329 1 639 107 158 0 1 63 22 795 290 4035 0 

rt I-4 
1 928 328 303 326 315 152 478 541 66 8 102 84 109 281 2 .21 

1 929 100 1 296 36 291 '83 133 356 161 498 911 232 44 4141 
Cf) 

1 930 107 394 727 175 325 1 749 110 10 2 211 99 245 41 54 
1--I 

1 931 151 129 276 1790 364 131 491 31 101 113 71 438 4086 
0 

1932 0 590 290 209 46 185 95 82 856 88 110 227 2778 Co 

1933 190 43 117 364 160 195 540 2 469 328 279 361 3048 
cn 

1 934 335 791 137 343 203 131 483 258 643 158 184 338 4004 (D CD 
ct 

0. 
1935 234 485 288 74 16 98 143 37 320 245 73 293 2306 X 

1 936 484 311 386 1 39 169 21 7 81 69 35 52 42 469 2454 

1 937 437 111 508 1-60 28 593 165 215 67 208 430 489 3411 
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Year Jan. F e b .  Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1.953 498 . NO IN:CORDS 114 123 45 194 144 656 199 

• 1,9,36 343 9 2 7  1 038 63 361 486 140 203 66 259 27 264 4177 

1957 93 3 2 3  110 96 3 53 238 663 61 21 92 346 2299 
i-- 

1958 383 - 1 9 3  245 347 138 278 68 264 262 266 83 530 
. 

3257 

1 959 428 4 1 7  642 136 64 380 211 434 235 827 538 733 5045 

1-960 347 310  256 177 228 448 105 166 208 335 262 792 3634 
, 

1 961 641 3 6 3  189 194 97 262 54 ' 393 92 217 591 504 3597 

1962 493 9 2 9  422 430 1 293 33 258 206 190 174 106 584 5118 

1 963 399 2 7 0  921 634 562 369 1 53 409 41 5 296 141 346 491 5 

1964 243 1 3 2  243 371 127 749 58 104 201 205 68 174 2675 



Year 
1June 

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

1862 496 446 370 199 103 380 6 167 31 345 184 408 31 35 1 

1863 894 933 410 886 40 681 146 462 201 728 67 229 5677 

1864 NO RECORDS 

1865 NO RECORDS 

1866 NO RECORDS 

1867 284 902 157 1 367 417 8 2 4  194 263 243 44 47 45 4787 

1868 459 1057 84 145 937 648  577 335 216 69 249 381 51 57 

1869 363 271 267 566 632 4 0  99 6 129 475 684 120 3652 

1870 303 312 2067 674 1118 2 3  181 271 177 282 771 1077 7256 

1871 691 267 2143 11 54 644 269  56 75 89 576 162 137 6263 

1872 142 411 712 369 74 79 93 E74 141 425 256 408 3784 

1873 404 800 285 757 232 7 9 5  677 303 162 346 584 415 5760 

1874 694 766 631 666 562 751 533 525 369 332 446 18 6293 

1875 137 770 935 123 798 719  363 42 336 161 372 207 4963 

1876 101 58 373 348 608 298  819 92 302 452 454 108 401 3 

1877 223 23 164 285 947 35 1051 236 260 482 i 00 579 4385 

1878 303 859 207 145 157 591 174 292 373 85 313 448 3947 

1879 - 228 431 190 340 1167 4 3 0  209 1 335 111 5 263 142 194 6044 

S'IISVOtt'AY. 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1 91 6 119 485 302 209 117 315 262 255 240 574 193 402 3473 

1917 743 279 166 1 029 218 332 29 227 443 294 578 297 4635 

1918 549 218 126 436 75 '87 643 147 489 155 82 21 3028 

1919 - 124 638 308 383 1 201 87 - :285 83 276 157 141 247 3930 

1920 371 193 '161 161 82 259 651 124 381 102 191 1 221 3897 

1921 387 98 298 766 952 386 433 f22 116 403 357 444 4822 

1922 352. 572 138 230 192 228 e33 388 413 120 27 158 3571 

1923 175 2 38 924 35 440 409 '257 182 43 217 322 3044 0 

1924 427 84 118 113 264 291 301 294 301 95 461 325 3674 to 

1925 360 188 238 154 1 278 544 186 273 93 118 202 242 3876 

1926 69 28 1112 366 305 178 540 183 191 76 24 1285 4357 

1 927 450 220 839 1 552 265 485 49 16 205 70 671 208 5030 

1928 445 286 568 230 436 622 760 200 13 63 38 72 3733 

1 929 51 1176 301- 386 544 252 539 226 244 1092 296 64' 51 71 

1 930 178 101 532 778 440 1 223 391 90 44 275 105 535 4692 

1931 758 196 434 21 51 670 333 318 232 226 133 165 451 5467 

1932 40 691 281 172 344 257 196 154 697 93 167 158 3250 

1933 221 80 211 578 203 186 647 66 977 437 217 246 4069 

SOLLSIZYIS 



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

1 934 276 783 117 715 743 429 575 404 553 195 273 266 5329 

1.935 386 151 605 57 256 426 154 34 490 351 113 174 31 97 

1 936 428 420 448 159 389 240 193 103 190 41 76 487 3174 

' 'Kr 4- 33Cr- ti 444 275 94 1041 315 262 • 65 337 403 327 4124 

1 938 475 389 346 351 529 237 12 641 156 386 189 72 -3893 
. ' 1939 195 -3 M49 370 200 46 318 219 376 334 140 -84 3414 

I 4O' -24' '64 147 389 552 143 250 470 262 410 407 480 3558 

1941 345 278 152 361 226 308 328 222 42 157 166 141 2726 

1942 73 214 621 120 60 251 638 263 37 546 293 147 3263 

• 1943 249 62 287 149 987 141 43 791 570 232 396 235 4142 

1944 234 295 116 363 271 247 519 352 399 81 62 66 300 5 

1945 246 320 207 869 297 570 564 168 16 196 179 251 3883 

1946 108 141 759 1799 147 666 3 18 360 206 187 245 4639 

1947 1 89 578 1 78 492 470 245 58 11 3 114 205 436 643 3721 

1948 687 205 654 521 235 16 93 135 582 79 175 305 4187 

1 949 612 627 836 372 735 1268 366 262 743 319 225 474 6839 

1950 278 840 244 358 559 1912 738 426 450 336 594 135 6870 

1 951 11 22 243 579 219 134 1497 281 327 187 162 35 194 4980 
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N E W C A S T L E  R A I N F A L L  STATISTICS 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1902 299 33 86 604 43 35 244 214 132 866 278 241 3075 

1903 32 38 840 89 139 30 305 423 929 562 234 525 4146 

1904 171 735 -540 902 65 20 1029 10 2 198 68 67 3807 

1905 125 -32 851 531 116 70 69 191 154 111 360 94 2704 

1906 106 119 __331 70 384 68 12 -759 139 302 287 N.R. 

1907 449 306 786 271 182 600 NO RECORDS 

1 908 224 1962 290 310 84 62 532 370 201 0 380 106 4521 

1 909 , 216 561 60 104 56 332 _62 _-_190 620 175 293 858 3527 0 

rt 
1 910 684 53 629 206 309 364 384 12 65 412 102 552 3772 

1 911 989 366 447 355 113 65 767 581 252 157 199 210 4501 

191 2 250 834 861 320 288 238 11 58 81 82 105 90 493 4800 

1 91 3 148 205 667 966 1 426 986 394 45 457 114 95 113 561 6 

. 1914 113 241 603 75 234 668 322 122 893 625 452 858 5206 

191 5 242 242 303 426 1105 62 207 162 189 84 4 565 3591 

1 91 6 61 379 162 348 143 374 121 154 163 875 303 489 3572 

191 7 641 294 122 350 107 190 40 115 782 201 548 398 3788 

1918 564 417 249 289 31 36 465 121 361 172 90 11 2806 

191 9 150 495 595 304 1030 40 133 26 216 330 252 380 3951 

SOIISTIVIS 
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P A T E R S O N  R A I N F A L L  S T A T I S T I C S  
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1956 612 1161 1107 313 400 337 126 188 37 246 29 259 481 5 

1957 133 488 178 94 0 66 189 611 38 31 121 324 2273 

1958 405 447 333 589 100 361 49 235 235 193 210 746 3903 

1959 618 424 749 248 145 261 165 496 289 725 459 492 5071 

1 960 387 405 281 229 225 585 103 130 236 424 257 800 4062 

1 961 398 350 218 167 84 388 47 409 160 206 544 792 3763 

1962 448 969 182 702 984 41 221 174 268 193 103 837 51 22 

1963 518 210 1405 814 607 533 145 390 422 217 304 297 5862 

1964 339 167 170 284 220 1056 25 103 134 321 104 196 311 9 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1891 NO RECORDS . 1 261 205 206 506 123 532 244 

1892 477 458 1187 804 234 86 485 334 706 467 458 593 6289 

1893 408 534 1 642 238 170 1047 47.8 203 108 548 239 208 5823 

1894 389 488 1 545 364 38 113 37 77 283 280 53 378 4045 

1895 1867 502 65 161 109 74 62 61 210 26 319 553 4009 

1896 232 744 354 40 393 376 149 171 17 218 360 98 31 52 

1897 148 62 226 377 394 543 657 349 69 300 12 565 3702 

1898 694 585 437 30 466 353 267 350 776 226 26 272 4482 rt 
1.1) 

1 899 134 109 268 482 173 396 552 1 580 215 313 254 137 461 3 

1900 163 200 168 233 473 -9 39 597 79 171 53 343 353 3772 

1 901 288 110 239 261 208 116 205 193 45 366 182 86 2299 

1 902 227 83 140 177 72 26 179 215 85 880 257 238 2579 

1903 88 114 398 210 187 141 345 405 722 370 346 740 4066 

1 904 77 523 390 647 128 32 1004 66 56 271 112 94 3400 

1 905 280 1 52 492 326 148 1 58 61 71 1 28 144 1 58 343 2461 no 

1 906 236 92 402 53 430 77 21 532 248 328 205 194 281 8 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

6.- 

1 945 215 409 93 255 315 1024 474 154 15 214 208 154 3530 

1946 104 101 420 1 352 88 445 4 3 146 67 266 320 331 6 

1947 59 643 162 235 205 92 29 80 69 140 333 11 53 3200 

1 948 492 203 418 207 460 706 20 99 663 24 113 290 3695 

1949 548 704 539 194 279 1894 360 320 384 248 318 482 6270 

1 950 412 857 532 310 180 2068 676 309 558 294 596 83 6875 

1951 1 901 301 NO RECORDS 

0 
x 

'V  Po 
0 I-4 
H. 
0 
rt 
tn 

t-4 

Cl) 

4-4 
0-3 
o-i 
0 
Cl) 



STATISTICAL RAINFALL DATA 
(Points) 

Station R a i n f a  ll 
Statistic Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

Minimum 31 0 30 26 40 24 0 44 3 7 3 21 2661 
10% 104 74 91 119 107 100 74 70 51 76 52 70 3341 
30% 229 182 209 251 237 227 197 171 140 138 130 200 4170 

Carrington 50% 376 342 341 405 362 393 429 272 293 237 255 301 4606 
704 499 515 641 574 522 566 585 410 397 358 358 468 5567 
S,04 726 866 1112 1011 946 1199 850 667 666 595 539 818 6380 

Maximum 1961 '888 1490 1963 2170 2337 1853 2188 1073 1163 954 1742 8242 
_ 

Minimum 34 C 0 0 8 16 5 - 8 7 15 0 20 
. 

2312 
10% 86 52 100 95 68 55 46 38 41 58 52 116 2914 
30% 169 226 199 182 173 172 144 122 118 126 128 194 3579 

f-ilrencetown 50% 335 334 352 303 26.1. 23i 267 190 190 208 196 326 4215 
70% 506 504 541 423 340 446 411 303 332 296 353 554 -4758 
90% 765 899 922 861 812 992 689 581 568 659 569 820 5240 

Maximum 1650 2015 1628 2519 1395 2333 1209 1862 1313 1107 1000 1438 6828 

Minimum 22 0 72 37 4 13 0 6 13 23 2 36 2 356 
10% 82 68 102 105 86 65 45 47 24 72 32 77 2702 
30% 142 184 195 204 183 161 148 122 123 127 122 181 3434 

Yinross 50% 313 321 281 345 244 251 260 188 177 200 211 316 3929 
70% 469 427 564 488 414 387 470 286 307 310 307 464 4498 
90% 731 813 861 857 834 918 675 605 648 492 503 624 5464 

Maximum 1614 1632 1508 2068 1425 2164 1244 1877 962 1050 793 1540 7371 



1.,TATISTICAL RAINFALL DATA 
(Points) 

Station Rainfall 
Statistic 

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

, 
Minimum 0 0 35 0 14 6 0 1 0 4 0 0 1905 

10% 55 27 63 71 32 47 18 17 15 28 29 51 2240 
East 30% 134 130 127 160 107 96 73 69 97 95 107 190 2830 
Maitland 50% 231 275 305 243 164 174 201 126 171 151 185 286 3407 

70% 399 371 444 334 285 347 413 216 324 252 348 420 3944- 
90% 560 766 708 880 789 808 547 422 588 503 453 688 4244 

Maximum 1693 1757 1020 1790 1112 2182 934 1732 856 911 795 1181 6584 

Minimum 24 2 38 57 8 14 3 16 13 21 9 18 2521 
10% 102 62 116 121 —98 87 62 67 7 0  — 71 39 72 ' ' 3093 
30% 177 185 215 224 222 209 238 166 179 154 141 180 3791 

Newcastle 50% 249 118 323 363 389 291 366 237 260 232 210 247 4187 
70% 396 445 530 522 571 502 568 370 374 335 316 418 4901 
90% 672 817 928 889 951 1041 901 675 701 540 460 631 6249 

Maximum 1590 2127 1646 2151 1423 1912 1382 2146 1115 1092 741 1285 7550 

1 
Minimum 61 0 60 38 0 21 2 2 0 0 4 10 2180 

10% 125 50 99 60 40 41 39 22 35 38 27 108 2666 
30% 224 242 185 204 106 144 121 99 101 112 113 235 3643 

Paterson 50% 387 391 333 289 204 230 197 144 175 193 227 393 3915 
70% 520 477 608 399 291 377 404 260 305 296 306 555 4549 
90% 684 1094 879 810 1002 1006 615 464 605 650 553 832 5156 

Maximum 1969 1962 1500 1757 1426 2235 1158 1458 936 897 806 1507 6842 



S T A T I S T I C A L  RAINFALL DATA 
(Points) 

Station 
Rainfall 
Statistic 

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

Minimum 7 0 44 52 5 0 6 7 0 9 18 52 2456 
10% 109 68 138 107 80 49 46 41 28 64 40 107 3037 
30% 234 283 236 199 173 153 150 122 121 128 130 233 3948 

Stroud 50% 398 420 374 349 242 248 273 176 194 219 273 344 4457 
70% 549 624 640 485 377 506 410 366 322 342 391 567 5120 
90% 723 1062 1474 790 74o 979 762 593 600 768 581 834 6094 

Maximum 2119 2015 1942 2117 1363 2051 1027 1946 965 1401 889 1126 7478 

Minimum 24 4 63 30 7 19 4 3 15 24 12 41 1662 
13% 77 43 79 79 46 35 27 32 30 34 35 83 2461 
30% 163 15L 163 172 106 92 79 79 85 109 128 194 3007 

Woliong 50% 262 250 347 247 185 168 207 151 173 214 213 307 3530 
70% 408 428 420 364 279 375 416 222 276 286 318 391 4045 
90% 646 704 696 804 489 939 676 387 620 548 458 808 4996 

Maximum 1867 1929 1642 2048 1784 2068 1012 1580 919 1102 782 1440. 6875 



MINIMUM RAINFALL RECORDED 
IN CONSECUTIVE MONTHS 

(Points) 

Station 
Number 

of 
Months 

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

1 31 0 30 26 40 24 0 44 3 7 3 21 
2 72 68 250 188 147 108 52 99 67 67 143 113 
3 234 495 361 388 269 362 136 130 186 192 231 140 
4 700 873 622 565 488 561 167 333 398 483 258 302 
5 990 929 883 729 689 649 603 543 511 640 420 881 

Carrington 6 1184 992 1124 1106 835 921 777 658 732 699 999 1125 
7 1294 1 296 1435 1 359 1042 1 327 913 816 1078 1 318 1283 1409 
8 1672 1673 1607 1457 1435 1531 1205 1272 1631 1412 1446 1555 
9 1942 1953 1852 1932 1690 1688 1546 1773 1714 1706 1668 1774 

10 2088 2024 2250 2309 1847 2015 1950 1917 1778 1889 1887 1975 
11 2295 2359 2701 2418 221 2 2186 2310 1983 1981 2108 2088 2121 
12 2661 2834 2874 2736 2307 2548 2435 2065 2200 2309 2234 2328 

I— 

C\I 

C"I 

sr 

al 

1/4.0 

r"- 

CO 

ON 

0 

r- 

C1/4I 

34 0 0 0 8 16 5 8 7 15 0 20 
145 147 88 114 76 87 22 74 37 73 132 141 
302 435 265 224 248 225 90 98 170 185 269 172 
628 600 476 461 392 383 114 304 357 340 311 322 
954 822 755 481 576 489 378 494 443 550 517 832 

(.1arencetowl. 1023 934 878 803 703 690 514 564 633 692 1050 1056 
1041 1309 1194 940 840 923 684 795 1090 1103 1251 1120 
1552 1479 1418 1052 1013 1106 979 1211 1371 1481 1315 1188 
1725 1749 1505 1405 1196 1344 1331 1554 1697 1607 1383 1619 
1852 1886 1783 1628 1455 1645 1663 1818 1837 1675 1718 1792 
1989 2086 1847 1833 1756 1752 1938 1999 1873 1957 1891 1919 
2312 2275 2197 2134 1863 2078 2058 2028 2040 2130 2018 2056 



MINIMUM RAINFALL RECORDED 
I N  CONSECUTIVE MONTHS 

(Points) 

Station 
Number 

of 
Months 

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

1 22 0 72 37 4 13 0 6 13 23 2 36 
2 54 117 181 107 97 106 7 58 60 98 105 65 
3 148 396 269 211 212 188 68 103 175 211 263 91 
4 652 551 408 340 281 345 113 267 339 383 302 185 
5 859 705 442 409 438 384 418 431 399 457 400 721 

Kinross 6 1006 739 511 566 477 700 613 491 519 674 936 929 
7 1 242 808 668 605 818 1053 635 599 858 1030 11 26 111 3 
8 1406 965 707 946 1 220 1178 11 20 1039 11 57 1 208 1 325 1 279 
9 1 736 1004 1048 1 369 1253 1 302 1 259 1 338 1 347 1 398 1494 1476 

10 1832 1 345 1 518 1 391 1444 1 555 1 558 1 528 1 525 1614 1 673 1817 
11 2001 181 5 1757 1890 1 755 1789 1748 1706 1800 1755 1902 191 3 
12 2356 2054 2095 2141 1954 21 53 1926 1906 1941 2057 1998 2082 

1 0 0 35 0 14 6 0 1 0 4 0 0 
2 67 87 150 90 114 74 1 12 30 59 0 39 
3 181 337 174 141 209 151 42 42 129 105 39 75 
4 505 45 412 331 266 222 52 198 303 144 179 189 

East 5 809 76) 540 368 329 244 273 369 403 465 293 714 
mp44-1„A 6 871 867 656 688 351 496 522 469 496 671 759 817 

7 934 903 914 762 665 859 660 542 834 886 921 879 
8 1 314 1 253 1062 804 982 936 910 1074 1049 11 69 983 942 
9 1 511 1451 1190 1239 1114 1122 1 233 1266 1 332 1404 1046 1 322 

10 1 71 2 1 501 1 310 1 298 1 21 2 I 324 1 339 1 572 1 614 1467 1426 1 571 
11 1842 1 663 1 349 1 526 141 4 137 1633 1 660 1 641 171 6 1 675 1830 
12 1905 1 702 1 683 1728 1487 1 681 1879 1733 1856 1944 1926 1960 



MINIMUM RAINFALL RECORDED 
I N  CONSECUTIVE MONTHS 

(Points) 

Station 
_ Number 

of 
Months 

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

1 24 2 38 57 8 14 3 16 13 21 9 

, 
18 

2 88 40 251 171 76 125 21 103 53 100 103 108 
3 195 386 404 239 317 311 150 135 114 173 161 172 
4 496 597 531 507 353 530 182 314 186 224 312 279 
5 755 856 701 543 726 641 539 386 237 482 400 668 

Newcastle 6 994 1 263 773 978 821 843 743 437 752 520 808 101 6 
7 1 342 1 344 1082 999 1091 1169 907 885 933 1142 1205 1 255 
8 1 514 1 71 3 1103 1 361 1 330 1418 1 211 1 321 1 51 8 1479 1 273 1 61 3 
9 1823 1880 1465 1 673 1 579 1 523 1 647 1 737 1 594 1 745 1 753 1 730 

10 2072 2090 2029 1922 1 684 1 71 2 1843 1816 1826 1957 1872 2084 
11 2282 2329 21 76 2027 191  2 2004 2144 2067 2092 2085 21 56 2255 
12 2521 2454 2390 2282 21 65 2244 2374 2185 2220 2306 2311 2465 

1 61 0 60 38 0 21 2 2 0 0 4 10 
2 185 88 130 53 u6 59 6 36 43 50 101 161 
3 291 404 176 160 224 139 50 116 109 188 213 204 
4 684 450 338 343 226 183 120 193 218 281 419 301 
5 730 694 527 360 270 253 327 302 288 573 516 923 

Paterson 6 959 998 674 615 340 497 509 372 662 799 1085 1 083 
7 1148 11 30 882 835 692 919 680 787 936 11 69 1181 11 62 
8 1484 1 305 1149 887 1043 1106 962 1061 1 269 1 385 1 247 1197 
9 1694 1466 1208 1192 1203 1 229 1 236 1 394 1464 1493 1412 1 494 

10 1 746 1 664 1 506 1401 1 358 1 672 1 569 1 599 1 530 1 682 1 709 1 708 
11 1949 1 858 1 608 1 556 1946 1 931 1 774 1 718 1 719 2026 1923 201 5 
12 2180 2031 1 763 2194 2227 2107 1844 1907 2268 2240 211 6 2208 



MINIMUM RAINFALL RECORDED 
I N  CONSECUTIVE MONTHS 

(Points) 

Station 
Number 

of 
Months 

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

' 
1 7 0 44 52 5 0 6 7 0 9 18 52 
2 102 122 242 134 53 41 18 27 9 74 111 169 
3 252 410 3u9 236 226 135 42 36 183 173 279 269 
4 550 699 653 470 393 341 51 304 319 :82 393 461 
5 757 834 699 519 581 401 319 474 491 701 570 748 

Stroud 6 1 '  36 1086 747 765 659 692 630 583 981 603 1043 11 29 
7 1243 1 253 953 825 934 1123 740 101 7 1189 1 262 1 342 1 274 
8 1610 1439 101 3 11 36 1 329 1293 1 327 1 31 8 1492 1 381 1 383 1414 
9 1 741 1634 1 536 1 538 1403 1 558 1 729 1824 1 608 1 737 1 538 1808 

10 1967 1870 1 71 6 1 632 1 698 1817 21 69 1964 1964 1830 1978 1 974 
11 2226 21 54 1 790 1953 2107 2268 2250 2010 2026 2065 21 59 21 65 
12 2456 2253 2111 2300 2406 2551 2535 2052 2198 2294 2335 2475 

I I 

.- 

C \ j  
C•1 

st 

LI 
\ 
•O 

C"•••• 

CO 

a' 

0 

1-- 

CV 

I- 

v-- 

I- 

24 4 63 30 7 19 4 3 15 24 12 41 
50 96 142 93 41 70 7 48 79 51 81 76 

172 332 188 127 137 108 70 97 145 120 223 91 
466 470 377 274 176 162 104 192 251 335 297 213 
527 498 471 297 230 196 305 345 420 519 419 507 

Wollong 574 568 532 539 264 451 638 452 768 590 71 3 568 
603 892 742 703 656 772 708 909 968 1085 774 615 
990 977 768 854 857 842 982 1 210 1 223 1183 821 644 

1204 1270 1087 1035 927 111 6 1 365 1 297 1 378 1 230 850 1031 
1 371 141 7 1 274 1105 1 201 1400 1 553 1 518 1404 1 259 1 237 1 270 
1 593 1486 1 344 1 379 1476 1 694 1 720 1 597 1 535 1 646 1472 141  2 
1 662 1 649 1 61 8 1 723 1 770 1 755 1 767 1 71 7 1 798 1838 1 618 1826 
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A p p e n d i x  14 
S h e e t  1 

ALLYN RIVER AT HALTON 

LOCATION: L a t i t u d e  3 2 o 1 9 '  L o n g i t u d e  151o30' 

PERIOD OF ESTABLISHMENT: D e c e m b e r  1 9 4 0  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 2 5  years. 

ZERO OF GAUGE: 8 3 . 7 0  A s s u m e d  Datum. 

CATCHMENT AREA: 7 9  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  1963. 

S t a f f  g a u g e ,  r a n g e  0 t o  30  feet. 

CURRENT METER OBSERVATIONS: ( a )  N u m b e r  o b t a i n e d  159 

( b )  Maximum observation 
i n  c u s e c s  : 5,750 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
2 5  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
2 5  YEARS: 

( c )  M i n i m u m  observation 
i n  c u s e c s  0.07 

1 4 , 0 0 0  cusecs. 

1 3 2  cusecs. 

9 6 , 3 0 0  a c r e  feet. 
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A p p e n d i x  14 
S h e e t  2 

ALLYN RIVER AT HALTON 

Y e a r  1940 Y e a r  1941 

Discharge Discharge Discharge Discharge 

Month 
i n  Cusecs f o r  Month 

A c r e  Feet 
Month i n  Cusecs f o r  Month 

A c r e  Feet 
Max. Min. Mean Max. Min. Mean 

Jan. .. .. • . .. Jan, 555 7 83 5,148 

Feb. .• 0. .. Feb. 3670 10 259 14,514 

Mar. .. .. .. .. Mar. 24 10 16 978 

Apr. .. 0. 0. 00 Apr. 51 6 14 844 

May .. .. .. 00 May 20 3.5 8.3 515 

June .. .. .. .0 June 51 8 16 986 

July .. no no ., July 58 6 13 810 

Aug. . -- Aug- 16 4 8 494 

Sept. ., .0 — Sept. 8 3 4.8 294 

Oct. 40 00 00 Oct. 37 3.5 10 622 

Nov. .. ., , Nov. 20 3.5 7 426 

Dec. No Records 4,700* Dec, 8 0 1.8 113 

Total 4,700' Total .. .. .. 25,744 
-- 

Y e a r  1942 Y e a r  1943 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct., 

Nov. 

Dec. 

0 

37 

1485 

400 

9 

37 

1350 

78 

12 

8240 

6020 

260 

0 

0 

3 

6 

1 

1 

10 

9 

3 

1.8 

23 

14 

0 

12 

324 

51 

4 

8 

121 

27 

6.9 

785 

385 

42 

0 

678 

20,096 

3,032 

263 

455 

7,472 

1,672 

412 

48,666 

23,110 

2,610 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

520 

12 

124 

96 

1130 

96 

10 

470 

200 

152 

1910 

1620 

10 

47 

2,6 

6 

3.5 

9 

6 

9 

33 

16 

16 

37 

173 

7 

11 

21 

209 

27 

9 

191 

106 

54 

234 

260 

10,750 

392 

706 

1,308 

12,968 

1,642 

562 

11,846 

6,390 

3,330 

14,038 

16,126 

Total .. .. 
108,466 Tot,a1 .. 80,058 

Estimated, 



-97- 
A p p e n d i x  1-1 
S h e e t  3 

ALLYN RIVER AT HALTON 

Y e a r  1944 Y e a r  1945 

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. 395 10 91 5,768 Jan, 10 0 4 259 

Feb. 170 16 61 3,528 Feb. 85 0 21 1,198 

Mar. 96 9 23 1,456 Mar, 24 0 7 449 

Apr. 27 6 13 774 Apr. 89 8 14 858 

May 37 6 13 838 May 130 9 20 1,266 

June 51 7 15 912 June 9180 16 744 44,664 

July 460 15 78 4,836 July 3270 37 211 13,102 

Aug. 1350 6 297 18,388 Aug. 78 10 34 2,084 

Sept. 205 18 41 2,514 Sept. 10 6 7 432 

Oct, 20 8 11 676 Oct. 44 1.8 14 842 

Nov, c 1.4 3 185 Nov, 78 7 26 1,536 

Dec. 13 1,8 4 257 Dec. 69 4,7 22 1,393 

Total • n 40,132 Total ,.. 68,007 

Y e a r  1946 Y e a r  1947 

Jan, 

Feb. 

Mar, 

Apr, 

18 

520 

160 

10760 

0 

0 

2,7 

37 

57 

46 

20 

1164 

351 

9,575 

1,266 

72,16? 

Jan 

Feb. 

Mar, 

Apr. 

3 

3670 

33'30 

870 

0 

0,1 

19 

15 

0.5 

241 

214 

91 

31 

13,192 

12,294 

5,486 

May 48 29 38 2,350 May 870 8 146 9,083 

June 1350 8 110 6,080 June 870 1.8 142 8,511 

July 55 5 27 1,726 July 37 1 12 765 

Aug. 5 0.1 2,4 149 Aug. 14 2.6 6 370 

Sept. 3 0 0.6 34 Sept. 33 3.5 11 670 

Oci 0.5 0 0.1 7 Oct. 69 8 30 1,856 

Nov. 200 0 9 536 Nov. 44 8 19 1,142 

Dec. 4 0 0.6 35 Dec. No Records 23,000* 

Total •• ,. 30 87,579 Toral 7 6  400* 

* Estimated. 



-98- A p p e n d i x  14 
S h e e t  4 

ALLYN RIVER AT HALTON 

Y e a r  1948 Y e a r  1949 

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. 1895 29 234 14,512 .Jan. 106 1 22 1,366 

Feb. 152 14 35 2,002 Feb. 1402 0.5 181 10,174 

Mar. 3270 23 218 13,528 Mar. 1350 78 529 32,804 

Apr. 1850 0 174 10,408 Apr. 280 60 140 8,420 

May 1260 0 145 8,989 May 106 7 46 2,870 

June 1260 0.5 448 26.856 June 3570 6 448 26,876 

July 44 1,8 16 1,016 July 3570 0.25 280 17,346 

Aug, 56 6 17 1.030 Aug. 1500 19 173 10,726 

Sept. 870 8 211 12,664 Sept. 940 37 138 8,272 

Oct, 160 6 32 2,020 Oct. 130 3 33 2,058 

Nov. 7 0 1.9 111 Nov. 37 2 8 480 

Dec, 10 0 0.8 47 Dec, 44 5 17 1,056 

Total .. 0. 0, 93,183 Total .. 00 00 122,448 
, 

Y e a r  1950 Y e a r  1951 

Jan. 

Feb. 

Mar. 

113 

2255 

130 

2 

0,5 

5 

17 

224 

45 

1,024 

12,546 

2,788 

Jan, 

Feb, 

Mar, 

11500 

686 

1260 

89 

44 

31 

1078 

111 

274 

66,838 

6,198 

16,984 

Apr. 870 5 129 7,710 Apr. 186 34 56 3 , 3 9 2  • 

May 870 58 159 9,864 May 37 20 25 1,538 

June 6750 73 1242 74,530 June 4120 20 588 35,304 

July 905 66 346 21.476 July 501 59 147 9,122 

Aug. 1080 24 258 15,970 Aug. 118 25 44 2,640 

Sept. 255 44 77 4,618 Sept. 25 16 18 1,100 

Oct. 490 44 185 11,460 Oct. 31 12 18 1,086 

Nov. 1885 37 314 18,866 Nov. 25 3 7 393 

Dec. 155 24 65 4,042 Dec. 9 2 3.8 238 

Total .. 00 00 184,894 Total .. .. .. 144,833 
, 
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Appendix  14 
S h e e t  5 

ALLYN RIVER AT HALTON 

Y e a r  1952 Year 1953 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Mean. 

Discharge 
f o r  Month 
A c r e  F e e t  Max. Min, Mean Max. Min. 

Jan. 20 0.5 2.9 203 Jan. 1595 18 323 20,014 

Feb. 413 0 51 2,947 'Feb. 1550 16 622 34,848 

Mar. 852 9 100 6,200 Mar. 2360 31 217 13,500 

Apr. 852 6 62 3,748 Apr. 118 12 32 1,904 

May 471 12 63 3,888 May 1550 28 195 12,060 

June 67 12 30 1,804 June 25 12 16 964 

July 501 6.5 54 3,364 July 75 12 35 2,154 

Aug. 4652 37 825 51,136 Aug. 231 9 30 1,850 

Sept. 37 9 25 1,498 Sept. 75 3 15 879 

Oct. 67 6 27 1,674 Oct. 31 6.5 12 727 

Nov. 31 4 15 888 Nov. 31 2 7 399 

Dec. 166 1 11 691 Dec. 4.5 0 1.3 81 

Total .. .. .. 78,041 Total .. .. .. 89,380 

Y e a r  1954 Year  1955 

Jan. 186 
I 

2 
I 

50 3,079 Jan. 
1421 

28 
I 

72 4,454 

Feb. No Records 70,700* Feb. No Records 75,400* 

Mar. 318 25 84 5,238 Mar. No Records 33,000* 

Apr. 385 9 50 3,030 Apr. 1058 63 265 15,902 

May 75 9 30 1,878 May 592 39 102 6,326 

June 25 12 16 964 June 330 46 144 8,622 

July 255 7 53 3,344 July 46 28 38 2,338 

Aug. 255 9 49 3,056 Aug. 36 19 24 1,526 

Sept. 1325 9 304 18,240 Sept. 59 11 25 1,527 

Oct. 954 24 354 21,970 Oct. 73 6 22 1,393 

Nov. 1595 20 352 21,124 Nov. 59 6 25 1,491 

Pec. 186 24 59 3,662 Dec. 399 6 93 5,786 

Total .. .. .. 156,285* Total .. .. .. 157,765* 

* Estimated. 
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Appendix  14 
S h e e t  6 

ALLYN RIVER AT HALTON 

Y e a r  1956 Year 1957 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min. Mean Max. Min. Mean 

Jan. 2521 4 272 16,874 Jan. 13 2.7 14 850 

Feb. 12025 157 1154 66,954 Feb. 8290 8.5 496 27,762 

Mar. 10000 18 626 38,790 Mar. 752 19 105 6,500 

Apr. 2090 31 184 11,048 Apr. 39 8.5 18 1,095 

May 561 26 81 5,042 May 11.5 1.5 5.6 346 

June 149 26 65 3,908 June 19 1.5 4.7 283 

July 79 15 39 2,428 July 33 2.7 14 842 

Aug. 670 22 121 7,486 Aug. 719 4.2 104 6,418 

Sept. No Records 2,000* Sept. 142 7.2 28 1,700 

Oct. No Records 1,6C0* Oct. 10 2.5 5.5 340 

Nov. 23 4 94 5,618 Nov. 10 0 3 168 

Dec. 54 2.7 15 934 Dec. 0 0 0 0 

,- 
Total .. on .. 162,682* Total 00 de 00 46,304 

Year  1958 Year 1959 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1128 

357 

33 

172 

94 

208 

190 

14 

54 

54 

10 

305 

0 

10 

2.5 

2.5 

7.2 

7.2 

10 

4.7 

4.7 

10 

2.5 

22 

65 

62 

15 

41 

24 

54 

42 

9 

15 

28 

5.4 

73 

_ 
4,056 

3,482 

917 

2,452 

1,507 

3,262 

2,630 

559 

897 

1,764 

322 

4,494 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1460 

6400 

752 

654 

83 

886 

785 

988 

172 

752 

2360 

No 

10 

22 

17 

1C 

28 

10 

17 

22 

27 

17 

54 

Records 

232 

259 

171 

136 

39 

68 

121 

224 

69 

208 

297 

14,382 

14,482 

10,590 

8,169 

2,400 

4,090 

7,526 

13,886 

4,116 

12,888 

17,824 

2,000* 

Total .. .. .. 26,342 Total .. • • 

I 

.. 112,353* 

* Estimated. 



-101- 
Appengtier 
Sheet. 

ALLYN RIVER AT HALTON 

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 

, 111"-§ekarile 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

, - - 
Jan. 116 7.2 26 1,604 Jan. 1880 22 207 12,846 

Feb. 654 1C.1 105 6,062 Feb. 471 26 109 6,728 

Mar. 531 31 183 11,316 Mar. 149 9.5 37 2,284 

Apr. 149 12 56 3,344 Apr. 65 7.2 16 974 

May 31 2.7 1C 626 May 84 0.5 18 1,092 

June 357 12 76 4,548 June 2090 30 241 14,465 

July 330 31 89 5,534 July 36 4 22 1,348 

Aug. 47 18 27 1,670 Aug 1600 11 110 6,805 

Sept. 64 15 31 1,870 Sept. 113 4 56 3,333 

Oct. 149 9.5 28 1,710 Oct. 158 4 31 1,696 

Nov. 26 4 10 598 Nov. 357 4 66 3,986 

Dec. 1460 5.5 163 10,084 Dec. 1780 32 444 27,544 

Total Se en el 48,966 Total .. . .. 83,301 

Y e a r  1962 Y e a r  1963 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3930 

450 

1020 

6620 

5755 

60 

113 

No 

845 

113 

146 

7000 

84 

22 

46 

43 

30 

14 

11 

Records 

18 

8.4 

11 

4 

551 

178 

127 

611 

339 

30 

41 

107 

34 

54 

270 

34,176 

9,964 

7,858 

36,678 

21,044 

1,774 

2,534 

1,800* 

6,456 

2,096 

3,236 

16,772 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1210 

450 

14000 

2810 

4615 

2030 

276 

3010 

3655 

950 

830 

3320 

30 

43 

34 

64 

46 

16 

27 

143 

27 

39 

39 

33 

123 

158 

1123 

480 

533 

222 

80 

168 

292 

116 

95 

210 

7,636 

8,860 

69,638 

28,808 

33,040 

13,304 

4,936 

10,438 

17,538 

7,204 

5,692 

13,004 

Total . • • .. 144,388* Total .. • • .. 220,098 

* Estimated. 



-102- 
Appendix  14 
S h e e t  8 

ALLYN RIVER AT HALTON 

Year 1964 Year 1965 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 

, 
Discharge 
i n  Cusecs 

. 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min. Mean Max. Min. 
, 

Mean 

Jan. 129 22 35 2,164 Jan. 14.5 0 2.1 128 

Feb. 129 14.3 25 1,430 Feb. 760 0.7 11.6 650 

Mar. 2110 14.3 131 8,136 Mar. 5.5 0 0.9 56 

Apr. 2495 11 99 5,932 Apr. 14.5 0 2.8 170 

May 1370 20 72 4,442 May 9 0 3.1 194 

June 2540 16 193 11,566 June 76 0.3 6.5 392 

July 50 14 25 1,528 July 1920 1 76 4,732 

Aug. 94 8.4 15 953 Aug. 18 9 12 744 

Sept. 14 8.4 12.1 726 Sept. 18 2.5 11 658 

Oct. 37 6 11.6 722 Oct. 870 1 22 1,350 

Nov. 32 1 7.4 446 Nov. 6.5 0 2.2 138 

Dec. 1 0 0.2 14 Dec. 143 1 32 1,968 

Total .. .. .. 38,059 Total .. .. .. 11,180 



A p p e n d i x  15 
S h e e t  1 

HUNTER RIVER AT BELMORE BRIDGE (MAITLAND) 

LOCATION: L a t i t u d e  3 2 o 4 4 '  L o n g i t u d e  151o33' 

PERIOD OF ESTABLISHMENT: J a n u a r y  1 9 5 8  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 8 

_ZERO OF GAUGE: R . L .  2 . 8 6  L . W . S . T .  Newcastle. 

CATCHMENT AREA: 6 , 7 5 0  s q u a r e  miles. 

CONTROL: G r a v e l .  S u b j e c t  t o  c o n t i n u o u s  alteration. 

'EQUIPMENT: S t a f f  g a u g e ,  r a n g e  0 t o  4 5  feet. 

CURRENT METER OBSERVATIONS: ( a )  N u m b e r  obtained 

( b )  Maximum observation 
i n  cusecs 

4AXIMUM ESTIMATED DISCHARGE 
)URING PERIOD OF RECORDS: 

' E N  DAILY DISCHARGE FOR 
3 YEARS: 

4EAN ANNUAL DISCHARGE FOR 
3 YEARS: 

-iEMARYS! 

( c )  M i n i m u m  observation 
i n  cusecs 

1 0 0 , 0 0 0  cusecs, 

1 , 1 6 0  cusecs, 

8 5 0 , 0 0 0  a c r e  feet. 

287 

: 197,120 

0.6 

G a u g e  h e i g h t s  a v a i l a b l e  f o r  periods 
M a r c h  1 8 9 3  t o  D e c e m b e r  1 8 9 7  a n d  from 
J a n u a r y  1 9 0 6  t o  J a n u a r y  1958. 



-104- 
A p p e n d i x  15 
S h e e t  2 

HUNTER RIVER AT BELMORE BRIDGE (MAITLAND) 

Y e a r  1958 Y e a r  1959 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 598 20 28 1,736 Jan. 712 60 283 17,564 

Feb. 13900 305 1646 98,750 Feb. 4380 135 991 55,480 

Mar. 1060 91 307 19,078 Mar. 2190 356 864 53,576 

Apr. 150 65 96 5,976 Apr. 1155 284 576 34,588 

May 248 3 9 7,380 May 286 184 207 12,830 

June 199 77 140 8,694 June 325 171 193 11,568 

July 662 120 268 16,600 July 1325 267 660 40,922 

Aug. 232 91 137 8,482 Aug. 2735 252 679 42,094 

Sept. 3040 120 355 21,276 Sept. 440 237 308 18,494 

Oct. 3430 199 850 52,692 Oct. 4520 222 985 61,040 

Nov. 199 0.6 55 3,280 Nov. 12200 1020 2802 168,118 

Dec. 680 80 226 14,006 Dec. 2050 374 905 56,094 

Total .. . .. 2 5 7 , 9 5 0  
1 

Total .. .. . 572,368 

Y e a r  1960 Y e a r  1961 

Jan, 

Feb, 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

834 

400 

400 

135 

232 

248 

1940 

792 

598 

507 

507 

4620 

232 

135 

105 

65 

65 

120 

232 

305 

182 

91 

77 

150 

379 

224 

200 

100 

113 

179 

765 

525 

267 

253 

208 

1161 

23,476 

13,000 

12,420 

6,024 

7,008 

10,762 

47,432 

32,534 

16,036 

15,716 

12,458 

71,992 

Jan, 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1190 

507 

1142 

831 

232 

900 

285 

3520 

1925 

348 

5530 

7560 

232 

166 

200 

130 

182 

199 

166 

199 

266 

182 

77 

509 

618 

310 

325 

206 

198 

417 

208 

835 

609 

236 

1088 

2773 

38,316 

17,340 

20,180 

12,386 

12,260 

25,014 

12,908 

51,752 

36,554 

14,618 

65,276 

171,938 

Total ., , .. 268,858 Total .. .. .. 478,542 



-105- 
A p p e n d i x  15 
S h e e t  3 

HUNTER RIVER AT BELMORE BRIDGE (MAITLAND) 

Y e a r  1964 Y e a r  1965 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max, Min. Mean Max. Min, Mean 

Jan. 14800 712 4046 250,868 Jan. 28000 587 4175 258,848 

Feb. 22260 1180 5705 319,480 Feb. 5410 449 1579 88,418 

Mar. 1700 405 716 44,400 Mar. 25800 335 4104 254,448 

Apr. 12333 330 2405 149,112 Apr. 35440 335 3151 189,068 

May 100000 425 7873 488,110 May 37916 2120 11253 697,670 

June 1400 500 921 55,250 June 11450 1080 3693 221,556 

July 4750 530 1602 99,300 July 2500 1120 1531 94,900 

Aug- 348 ',82 1285 79,696 Aug. 13000 1480 2572 159,442 

Sept, 1445 413 730 43,808 Sept. 15775 880 4030 241,786 

Oct. 1690 293 469 29,108 Oct, 4520 712 1643 101,886 

Nov, 1750 233 510 30,602 Nov. 1245 478 710 42,570 

Dec, 12734 253 1092 67,690 Dec. 3915 422 1089 67,538 

Total ., . , 1,657,424 Total . 0 8 .. 2,418,130 
I 

Y e a r  1964 Y e a r  1965 

Jan. 

Feb, 

Mar- 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

478 

261 

390 

14800 

4250 

94750 

1835 

848 

696 

1155 

310 

185 

216 

163 

150 

202 

662 

695 

700 

418 

440 

293 

80 

70 

310 

197 

223 

1945 

1181 

10532 

1179 

592 

513 

561 

204 

95 

19,218 

11,440 

13,802 

116,724 

73,222 

631,936 

73,082 

36,732 

30,774 

34,780 

12,264 

5,890 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

185 

168 

68 

137 

68 

46 

2550 

357 

118 

1190 

380 

1550 

52 

60 

35 

31 

27 

14 

14 

22 

6 

3 

0 

68 

102 

110 

50 

60 

42 

25 

270 

112 

39 

170 

65 

383 

6,352 

6,146 

3,126 

3,598 

2,574 

1,492 

16,710 

6,968 

2,344 

10,514 

3,896 

23,756 

Total .. .. .. 1,059,864 Total .. A • . • • 87,476 



-106- A p p e n d i x  *6 
S h e e t  1 

IARUAH RIVER AT MONIERAI 

LOCATION: L a t i t u d e  3 2 o 1 4 '  L o n g i t u d e  151o51' 

PERIOD OF ESTABLISHMENT: J u n e  1 9 4 5  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 2 0  years. 

ZERO OF GAUGE: R . L .  9 2 . 0 0  A s s u m e d  Datum. 

CATCHMENT AREA: 7 8  S q u a r e  Miles. 

CONTROL: R o c k  a n d  g r a v e l .  S u b j e c t  t o  alteration. 

EQUIPMENT: S t a f f  g a u g e .  R a n g e  0 t o  1 5  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number  o b t a i n e d  104 

( b )  Maximum observation 
i n  c u s e c s  986 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
2 0  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
2 0  YEARS: 

( c )  Minimum observation 
i n  cusecs 

3 8 , 2 5 0  cusecs. 

1 7 5  cusecs. 

1 2 8 , 0 0 0  a c r e  feet. 

: 0.75 



A p p e n d i x  16 
S h e e t  2 

KARUAH RIVER AT MONKERAI 

Y e a r  1945 Y e a r  1 946 

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. 12 1 3.3 208 

Feb, Feb. 173 0 14 786 

Mar. Mar. 5625 2 124 7,690 

Apr. Apr. 11650 31 753 45,168 

May May 96 21 42 2,582 

June June 965 17 130 7,806 

July 965 18 83 5,138 July 50 14 23 1,412 

Aug. 32 10 15 908 Aug, 14 7 10 602 

Sept. 10 3 6 338 Sept. 57 5 12 690 

Oct. 32 2 7.4 460 Oct. 9 2 5 298 

Nov. 148 1 9.3 556 Nov. 875 2 21 1,232 

Dec. 199 1.5 14 898 Dec. 9 1.5 3,3 202 

Total .. • • 0 • 8,298 Total .„ .. .. 68,676 

Y e a r  1947 Y e a r  1 948 

_ 
Jan. 42 2 5 308 Jan. 1110 25 108 6,670 

Feb. 2580 2 177 9,886 Feb. 28 18 22 1,292 

Mar. 965 32 148 9,184 Mar, 1380 25 167 10,382 

Apr. 2375 12 155 9,292 Apr. 53 18 27 1,660 

May 660 25 81 5,014 May 2110 18 131 8,112 

June 745 25 123 7,350 June 920 18 175 13,488 

July 25 12 19 1,182 July 42 15 25 1,542 

Aug. 15 7 11 652 Aug. 3500 12 72 4,490 

Sept. 18 6 8 492 Sept. 965 12 153 9,152 

Oct. 18 4 9 572 Oct. 47 12 22 1,382 

Nov, 25 2 9 532 Nov, 12 7 10 608 

Dec. 6850 7 353 21,886 Dec. 25 3 8 488 

Total .. • • • . 66,350 Total * .. . .  56,266 
_ 



o 8  - 
A p p e n d i x  16 
S h e e t  3 

KARUAH RIVER AT MONKERAI 

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, 440 12 60 3,750 Jan. 2720 12 193 113954 

Feb, 2375 12 198 11,110 Feb. 5265 18 496 27,760 

Mar. 3070 122 571 35,430 Mar. 173 18 59 3,656 

Apr. 4010 25 324 19,456 Apr. 1160 18 157 9,390 

May 53 15 28 1,730 May 540 21 99 6,120 

June 4340 15 314 18,818 June 10500 12 2166 129,908 

July 8680 18 529 32,772 July 4580 66 718 44,492 

Aug. 1160 25 186 11,554 Aug, 505 73 220 13,644 

Sept. 920 53 286 17,164 Sept. 505 44 143 8,558 

Oct. 620 25 70 4,316 Oct. 505 39 139 8,642 

Nov. 28 12 18 1,106 Nov. 2860 24 395 23,684 

Dec. 37 12 20 1,218 Dec. 234 24 51 3,186 

Total .. -, ., 158,424 Total • . • • 0. 290,994 
L 

Y e a r  1951 Y e a r  1952 

Jan. 

Feb, 

Mar, 

Apr. 

7 May 

i 

8925 

1210 

790 

73 

24 

49 

29 

39 

24 

12 

1159 

199 

183 

40 

19 

71,830 

11,168 

11,358 

2,422 

1,134 

Jan. 

Feb. 

Mar, 

Apr, 

May 

24 

440 

412 

875 

540 

2 

0 

6 

8 

8 

4 

56 

56 

84 

57 

256 

3,274 

3,472 

5,054 

3,550 

June 6700 8 1010 60,580 June 2375 8 78 4,650 

July 412 31 95 5,874 July 258 6 27 1,692 
1 

. Aug, 55 18 25 1,558 Aug. 10900 60 1427 88,478 

Sept. 24 10 14 860 Sept. 55 21 31 1,836 

- 
- Oct. 49 8 13 794 Oct. 87 15 29 1,808 

- Nov. 8 3 4 274 Nov. 24 10 14 848 

i Dec. 4 2 3 170 Dec. 104 4 19 1,202 

Total .. .. .. 168,022 Total .. • • • • 116,120 



-109- Appendix  16 
S h e e t  4 

KARUAH RIVER AT MONKERAI 

Year 1953 Year 1954 

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. 505 12 94 5,800 Jan. 600 2 81 5,038 

Feb. 2620 24 330 18,468 Feb. 27066 2 921 51,584 

Mar. 2175 24 210 13,044 Mar. 300 31 62 3,842 

Apr. 358 21 54 3,254 Apr. 16 8 13 774 

May 1380 21 157 9,746 May 22 10 12 764 

June 24 12 17 1,038 June 790 5 32 1,938 

July 123 8 21 1,318 July 188 5 29 1,788 

Aug. 31 8 10 602 
, 

Aug. 173 9 34 2,078 

Sept. 12 4 7 448 Sept. 3140 9 201 12,048 

Oct. 8 3 5 306 Oct, 3817 25 341 21,166 

Nov. 8 1 4 214 Nov. 3817 31 254 15,234 

Dec. 4 0,5 1.. 92 Dec. 750 20 78 4,866 

Total .. .9 • 54,330 Total .. .8 88 1 21 ,1  20 

Year 1955 Year 1956 

Jan, 5052 ' 17 238 14,784 Jan, 1910 3 109 6,790 

Feb. 22933 34 1501 54,050 Feb. 16000 46 1459 84,634 

Mar. 15000 66 972 60,286 Mar. 34800 165 1075 66,622 

Apr. 6150 55 619 37,128 Apr. 930 44 167 10,042 

May 1850 46 177 11,002 May 10260 44 312 19,346 

June 94 31 48 2,878 June 3817 35 222 13,322 

July 34 14 22 1,384 July 66 30 40 2,470 

Aug. 15 12 12 764 Aug. 590 18 52 3,250 

Sept. 23 8 12 750 Sept. 44 18 20 1,190 

Oct. 66 3 10 590 Oct. 35 14 21 1,276 

Nov. 79 3 16 952 Nov. 14 3 7 426 

Dec. 79 3 23 1,410 Dec. 44 3 8 470 

Total .. 00 00 215,978 Total .. D• 08 

209,838 

.. 
# 



-110- A p p e n d i x  16 
S h e e t  5 

KARUAH RIVER AT MONKERAI 

Y e a r  19 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. 476 3 37 2,272 Jan. 930 4 53 3,272 

Feb. 31800 5 995 55,708 Feb. 121 8 31 1,740 

Mar, 10046 8 397 24,638 Mar. 202 8 21 1,300 

Apr. 38 20 28 1,702 Apr. 96 8 23 1,388 

May 20 8 12 760 May 38 8 13 794 

June 28 4 8 462 June 407 8 91 5,460 

July 62 4 15 938 July 980 8 95 5,900 

Aug. 836 8 92 5,674 Aug. 8 4 6 368 

Sept. 77 8 25 1,494 Sept. 77 4 16 954 

Oct. 8 4 7 428 Oct. 8 2 4 258 

Nov. 1280 1 18 1,064 Nov. 3 1.5 2 122 

Dec. 14 1 2.8 177 Dec. 630 2 48 3,D00 

- 
Total ., .. .. 95,317 Total .. .. .. 24,556 

Y e a r  1 Y e a r  1 960 

Jan, 

Feb. 

Mar. 

Apr, 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2550 

9620 

3997 

465 

105 

500 

395 

4818 

129 

2550 

4935 

275 

20 

20 

59 

24 

35 

24 

39 

24 

31 

31 

80 

30 

5C4 

407 

406 

204 

47 

51 

97 

222 

52 

443 

548 

73 

31,226 

22,800 

25,168 

12,268 

2,888 

3,064 

6,008 

13,784 

3,112 

7,482 

32,870 

4,520 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

161 

465 

430 

138 

66 

760 

335 

48 

23 

34 

26 

3600 

26 

26 

34 

26 

23 

26 

26 

17 

10 

10 

10 

10 

43 

74 

115 

48 

28 

98 

80 

29 

16 

13.4 

11 

290 

2,688 

4,298 

7,112 

2,910 

1,720 

5,860 

4,974 

1,782 

956 

828 

664 

17,986 

Total .. .. .. 165,190 Total .. • • • • 51,778 



-111- 
A p p e n d i x  ti 
S h e e t  6 

KARUAH RIVER AT MONKERAI 

Y e a r  1961 Y e a r  1962 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  C u s e c s  ,for 

Discharge 
Month 

A c r e  Feet Max. Min. Mean Max. Min. Mean 
- 

Jan. 1610 32 169 10,472 Jan. 5523 84 669 40,976 

Feb. 822 32 123 6,912 Feb. 2692 43 262 14,718 

Mar. 2912 32 63 3,890 Mar. 1202 43 253 15,688 

Apr. 110 11 34 2,034 Apr. 4702 43 568 34,092 

May 53 14 28 1,743 May 6286 54 368 22,808 

June 3463 14 304 18,270 June 54 26 32 1,948 

July 42 14 24 1,522 July 34 17 25 1,538 

Aug. 238 14 30 1,848 Aug. 32 13 18 1,094 

Sept. 32 14 22 1,324 Sept. 258 10 33 2,002 

Oct. 93 14 24 1,468 Oct. 95 10 18 1,132 

Nov. 405 14 55 3,272 Nov. 25 10 12 714 

Dec. 5896 53 506 31,380 Dec. 15000 10 678 42,022 

, 
Total .. .a .. 84,135 Total .. .. .. 178,732 

Y e a r  1963 Y e a r  1964 

Jan. 

Feb. 

Mar. 

Apr. 

May 

980 

405 

38250 

6286 

11400 

53 

59 

59 

35 

120 

185 

120 

2943 

719 

1152 

11,472 

6,736 

182,438 

43,138 

71,416 

Jan. 

Feb. 

Mar. 

Apr. 

May 

148 

60 

432 

2156 

160 

29 

16 

16 

19 

21 

44 

29 

57 

212 

39 

2,708 

1,664 

3,518 

12,696 

2,422 

June 787 53 134 8,014 June 4372 16 201 12,044 

July 283 5 81 5,042 July 33 16 21 1,280 

Aug. 2692 20 155 9,640 Aug. 40 10 15 944 

Sept. 3637 26 338 20,284 Sept. 12 9 10.6 638 

Oct. 265 37 82 5,108 Oct. 16 6.4 9 556 

Nov. 120 31 45 2,726 Nov. 23 5.1 11.7 700 

Dec. 6980 27 341 21,126 Dec. 6.4 2.5 4 246 

Total .. • • .. 387,140 Total .. • • .. 39,416 



-1 1 2.— 
Appendix  Orip 
S h e e t  7 

IARUAH RIVER AT MONIERAI • 

Year  1965 

Month 
Discharge 
i n  Cusecs 

_ Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean 

Jan. 18 2.5 6 372 

Feb. 16 4.5 6.3 354 

Mar. 5.1 2.3 3.6 P221 

Apr. 12 1.8 4.4 267 

May 8 1 3.5 219 

June 12 2.5 4.3 258 

July 640 2.5 31 1,899 

Aug. 7 4.5 6.1 381 

Sept. 23 3.5 9.2 555 

Oct. 154 4.5 14.2 882 

Nov. 10 2.2 43 260 

Dec. 1910 1 147 9,138 

Total .. .. .. 14,806 



A p p e n d i x  17 

S h e e t  1 

LOCATION: 

PATERSON RIVER AT MOUNT RIVERS. 

L a t i t u d e  3 2 ° 2 2 '  L o n g i t u d e  151°29' 

PERIOD OF ESTABLISHMENT: D e c e m b e r ,  1 9 5 5  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 1 0  years. 

ZERO OF GAUGE: R . L .  9 2 . 1 6  A s s u m e d  Datum. 

CATCHMENT AREA: 1 3 2  s q u a r e  miles. 

CONTROL: C o n c r e t e  causeway. 

EQUIPMENT: S t a f f  g a u g e ,  0 t o  2 5  feet. 

CURRENT METER OBSERVATIONS: ( a )  N u m b e r  o b t a i n e d  82 

( b )  Maximum observation 
i n  c u s e c s  : 18,300 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
1 0  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
1 0  YEARS: 

( c )  M i n i m u m  observation 
i n  c u s e c s  0.44 

3 5 , 7 0 0  cusecs. 

171 cusecs. 

1 2 5 , 0 0 0  a c r e  feet. 



-114- A p p e n d i x  17 
S h e e t  2 

PATERSON RIVER AT MOUNT RIVERS 

Y e a r  1956 Y e a r  1957 

Month 
Discharge 
i l  Cusecs 

Discharge 
f o r  Month Month 

Discharge 
i r .  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. 4 Mean A c r e  Feet Max. Min. Mean 

Jan. 2940 12 182 11,282 Jan. 34 1 8 496 

Feb. No Records 92,800* Feb. 16967 7.5 738 41,320 

Mar. No Records 63,400* Mar. 955 34 143 8,840 

Apr. No Records 18,500* Apr. 46 12 22 1,328 

May 1780 59 147 9,098 May 17 7.5 10 638 

June 270 46 103 6,184 June 24 7.5 9 558 

July 137 34 60 3,712 July 34 12 18 1,102 

Aug. 765 34 158 9,806 Aug. 1280 12 141 8,748 

Sept. 34 20 28 1,682 Sept. 160 12 37 2,216 

Oct, 94 17 31 1,950 Oct. 7.5 1.0 5 324 

Nov. 46 3 14 810 Nov. 12 0 2.4 142 

Dec. 46 1 15 922 Dec. 0 0 0 0 

Total 00 00 • • 220,146* Total O. O. O. 

65,714 

Y e a r  1958 Year  1959 

Jan. 

Feb. 

Mar, 

Apr. 

May 

June 

July 

Aug. 

Sept, 

Oct. 

Nov. 

Dec. 

, 
720 

51C 

25 

169 

98 

285 

390 

68 

144 

169 

14 

83 

0 

6 

1 

1 

11 

8 

14 

14 

14 

21 

1 

3 

28 

61 

8.3 

39 

27 

62 

59 

24 

31 

56 

5.8 

26 

1,744 

3,406 

514 

2,320 

1,702 

3,708 

3,652 

1,490 

1,842 

3,498 

350 

1,608 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1780 

6600 

No 

195 

112 

1180 

3700 

2660 

124 

2800 

4380 

83 

21 

14 

Records 

40 

30 

21 

54 

40 

40 

40 

68 

21 

226 

347 

117 

56 

79 

301 

273 

75 

338 

457 

41 

14,106 

19,452 

10,600* 

7,002 

3,480 

4,714 

18,680 

16,904 

4,490 

20,968 

27,410 

2,520 
• 

Total .. .. .. 25,834 Total .0 O. .0 150,326* 



-115- A p p e n d i x  17 
S h e e t  3 

PATERSON RIVER AT MOUNT RIVERS 

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. 102 11- 32 1,986 Jan, 2340 36 221 13,804 

Feb, 710 16 101 5,838 Feb. 3155 36 157 8,828 

Mar. 570 51 149 9,250 Mar. 99 15 34 2,140 

Apr, 117 11.8 39 2,334 Apr. 99 3.8 16,8 1,010 

May 67 8.5 18.3 1,133 May 36 8.5 15 930 

June 430 22 118 7,092 June 3010 22 254 15,242 

July 354 36 117 7,284 July 36 15 19 1,188 

Aug. 231 15 58 3,626 Aug, 720 8.5 103 6,393 

Sept, 117 l'; 43 2,592 Sept. 43.- jb 114 6,846 

Oct, 136 8,5 28 1,734 Oct. 136 15 41 2,520 

Nov, 51 1 8.8 530 Nov. 430 8.5 53 3,196 

Dec, 2940 1 242 14,990 Dec. 3780 59 502 31,096 

Total ,. .. . 58.,389 Total .. • • .0 93,195 
,. 

Y e a r  1962 Y e a r  1963 

Jan. 

Feb, 

Mar. 

Apr. 

May 

June 

July 

Aug, 

Sept, 

Oct 

Nov. 

Dec, 

4115 

350 

1045 

18250 

12350 

87 

;05 

99 

435 

435 

99 

9770 

74 

59 

45 

45 

74 

33 

22 

33 

15 

15 

8.5 

8.5 

601 

115 

130 

123 

734 

50 

81 

48 

73 

54 

35 

403 

37,282 

6,466 

8,042 

72,966 

45,480 

3,026 

5,034 

2,968 

4,406 

5.,328 

2,114 

25,006 

Jan. 

Feb. 

Mar, 

Apr, 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1330 

720 

35700 

5190 

8770 

2730 

435 

3540 

8050 

333 

333 

1580 

22 

45 

45 

98 

132 

1C9 

91 

71 

5, 

82 

72 

82 

191 

205 

2191 

363 

976 

316 

162 

225 

495 

172 

104 

253 

11,872 

11,466 

135,820 

21,778 

60,526 

18,950 

10,062 

13,934 

29,714 

10,702 

6,270 

15,712 

Total .. .41 Oe 216,11E. Total .. .. .. 346,808 
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S h e e t  4 

PATERSON RIVER AT MOUNT RIVERS 

Y e a r  1964 Y e a r  1965 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min. Mean Max. Min. Mean 

Jan. 121 40 58 3,606 Jan. 14 0 0.5 28 

Feb. 157 25 48 2,964 Feb. 32 0.4 5.8 325 

Mar, 1970 30 209 12,954 Mar. 1.8 0 0.4 23 

Apr. 828 24 117 7,000 Apr. 8 0 1.8 109 

May 1180 37 116 7,172 May 5.4 0.4 2.8 174 

June 2470 37 296 17,748 June 100 0.4 8.0 479 

July 165 37 58 3,604 July 2090 8 127 7,870 

Aug. 230 240 38 2,336 Aug. 28 8 14.3 886 

Sept, 24 14 18 1,080 Sept. 18 0 13.4 804 

Oct. 24 6.5 18 1,092 Oct. 1005 1 38 2,382 

Nov. 53 0 14 824 Nov. 23 0 8.6 516 

Dec. 0 0 0 0 Dec. 130 0 34 2,100 

Total . .. .. 60,380 Total .. .. .. 15,696 
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A p p e n d i x  1-0 
S h e e t  1 

WILLIAMS RIVER AT GLEN MARTIN 

LOCATION 7 L a t i t u d e  3 2 o 3 3 '  L o n g i t u d e  15148' 

PERIOD OF ESTABLISHMENT: D e c e m b e r  1 9 2 7  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 38  years. 

ZERO OF GAUGE! R . L .  0 . 3 8  A s s u m e d  Datum. 

CATCHMENT AREA: 3 7 4  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  S e p t e m b e r ,  1964. 

S t a f f  g a u g e ,  r a n g e  0 t o  3 5  feet. 

CURRENT METER OBSERVATIONS: ( a )  N u m b e r  o b t a i n e d  146 

( b )  Maximum observation 
i n  c u s e c s  : 77,662 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
38  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
38 YEARS: 

( c )  M i n i m u m  observation 
i n  c u s e c s  0 

8 1 , 0 0 0  cusecs. 

4 1 2  cusecs, 

3 0 1 , 0 0 0  a c r e  feet. 



Appendix 
S h e e t  

pp 
S h e e t  2 

WILLIAMS RIVER AT GLEN MARTIN 

Year  1927 Year 1928 

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  F e e t  Max. Min. Mean Max. Min. Mean 

Jan. 00 DO 00 00 Jan. 4400 125 626 38,780 

Feb. .. 00 00 00 Feb. 3110 125 879 49,228 

Mar. • 00 Of 00 Mar. 770 132 336 20,868 

Apr. .. .. OD 00 Apr. 5450 138 705 42,328 

May OS 00 00 00 May 132 103 111 7,152 

June .. .. .. .. June 31300 99 4100 246,012 

July .. .. • • • • July 35400 150 2912 180,526 

Aug. ,. 00 00 .. Aug. 1550 78 351 21,772 

Sept. .. .. .. .. Sept. 78 55 71 4,284 

Oct. .. .. .. .. Oct. 46 42 44 2,758 

Nov. .. .. .. .. Nov. 42 30 34 2,056 

Dec. 11700 125 1686 104,514 Dec. 30 27 28 1,762 

Total .. 00 *0 104,514 Total " .. .. 617,526 
_ 

Year  1929 Year 1930 

Jan. 

Feb. 

Mar, 

Apr. 

27 

61750 

1550 

770 

23 

23 

55 

• 55 

25 

4838 

237 

191 

1,556 

270,912 

14,690 

11,482 

Jan. 

Feb. 

Mar. 

Apr. 

14 

6350 

7700 

1340 

3 

4 

6 

26 

6 

224 

915 

265 

392 

12,552 

56,724 

15,924 

May 82 41 51 3,182 May 2120 6 315 19,552 

June 195 41 65 3,928 June 29950 34 3123 187,382 

July 1520 37 177 10,972 July 1120 106 333 20,646 

Aug. 1780 57 320 19,800 Aug. 753 34 83 5,176 

Sept. 25300 61 1488 89,292 Sept. 43 19 30 1,798 

Oct. 11300 56 1342 83,212 Oct. 324 19 41 2,530 

Nov. 1750 11 126 7,588 Nov. 96 19 25 1,456 

Dec. 753 3 32 1,988 Dec. 709 14 61 3,774 

Total .. .. .. 518,602 Total .. • • .. 327,906 
4 .,., 
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A p p e n d i x  18 
S h e e t  3 

WILLIAMS RIVER AT GLEN MARTIN 

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. 265 19 49 3,042 Jan. 26 8 16 1,010 

Feb, 49 19 31 1,734 Feb. 56 6 16 902 

Mar. 4250 34 335 20,786 Mar. 1370 6 94 5,804 

Apr. 29400 63 3026 181,536 Apr. 687 14 48 2,914 

May 7860 34 466 28,908 May 346 22 118 7,326 

June 643 43 114 6,852 June 643 20 74 4,460 

July 11100 26 529 32,774 July 6800 39 635 39,394 

Aug. 70 19 30 1,866 Aug. 555 19 76 4,866 

Sept. 63 19 28 1,668 Sept. 8700 26 1506 90,374 

Oct. 26 11 16 998 Oct, 578 36 179 11,078 

Nov. 43 14 16 944 Nov. 1100 30 155 9,300 

Dec. 863 11 114 7,068 Dec. 34 11 21 1,288 

Total 0$ 00 0 288,176 Total .. .. .. 178,716 

Y e a r  1933 Y e a r  1934 

Jan, 63 11 22 1,348 Jan. 1190 34 201 12,496 

Feb. 28 6 12 652 Feb. 3460 66 1011 56,600 

Mar. 34 5 10 604 Mar. 819 43 232 14,354 

Apr. 1390 19 259 15,544 Apr. 1260 49 349 20,940 

May 731 16 115 7,116 May 1090 43 253 15,658 

June 1080 26 253 15,188 June 731 56 245 14,728 

July 8450 34 859 53,256 July 7250 43 603 37,366 

Aug. 467 34 111 6,858 Aug. 10500 70 934 57,926 

Sept. 13600 28 485 29,114 Sept. 11600 78 1645 98,708 

Oct. 7660 39 1106 68,556 Oct. 335 43 96 5,962 

Nov. 3070 128 901 54,040 Nov. 117 34 50 3,002 

Dec. 2380 106 587 36,390 Dec. 13400 30 1203 74,614 

Total • • • • .. 288,674 Total .. 00 00 412,354 
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A p p e n d i x  4 
S h e e t  4 

WILLIAMS RIVER AT GLEN MARTIN 

Y e a r  1935 Y e a r  1936 

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. 1 Min. Mean Max. Min. Mean 

Jan. 6870 86 784 48,638 Jan. 5900 8 391 24,238 

Feb. 1260 43 282 15,786 Feb. 775 26 139 8,052 

Mar. 1150 34 222 13,790 Mar. 11300 106 1072 66,458 

Apr. 214 26 37 2,224 Apr. 5970 63 625 37,482 

May 26 20 24 1,462 May 500 63 134 8,286 

June 30 19 24 1,438 June 775 34 96 5,780 

July 43 20 29 1,774 July 56 34 40 2,478 

Aug. 21 11 16 978 Aug. 43 19 29 1,788 

Sept. 214 12 33 1,998 Sept. 30 14 21 1,246 

Oct. 86 14 27 1,704 Oct. 14 5 10 608 

Nov. 34 5 13 768 Nov. 5 2 4 216 

Dec. 198 5 38 2,360 Dec. 643 0 40 2,468 

Total .. .. .. 92,920 Total .. .. Po 

159,100 

A 

Y e a r  1937 Y e a r  1938 

Jan. 881 19 171 10,576 Jan. 1600 8 241 14,936 

Feb. 335 8 81 4,538 Feb. 2070 34 392 21,924 

Mar. 6570 43 675 41,838 Mar. 210 17 71 4,432 

Apr. 863 43 110 6,638 Apr. 14100 15 805 48,294 

May 86 34 46 2,832 May 1840 34 225 13,958 

June 6420 26 667 40,040 June 775 34 159 11,320 

July 3520 80 600 37,212 July 53 19 27 1,670 

Aug. 1260 28 126 7,810 Aug. 1580 15 188 11,658 

Sept. 158 9 40 2,410 Sept. 600 15 99 5,920 

Oct. 775 9 124 7,706 Oct. 99 13 27 1,672 

Nov. 6800 23 863 51,800 Nov. 250 13 47 2,806 

Dec. 5390 11 339 20,998 Dec. 46 4 8 496 

, 
Total .. .. .. 234,398 Total .. .. .. 139,086 
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S h e e t  5 

WILLIAMS RIVER AT GLEN MARTIN 

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 
niccharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min, Mean Max. Min. Mean 

Jan. 1010 2 106 6,594 Jan. 105 5 16 1,018 

Feb. 240 6 32 1,794 Feb. 6 2 i. 236 

Mar. 14900 5 3070 190,384 Mar. 3 0 1 44 

Apr. 2300 335 857 51,442 Apr. 37 1 5 320 

May 935 93 269 16,708 May 46 8 15 928 

June 80 23 46 2,738 June 8 5 6 346 

July 53 19 31 1,884 Ju:y 6 4 5 326 

Aug. 175 15 35 2,158 Aug. 555 5 70 4,336 

Sept. 6800 8 199 11,968 Sept. 290 5 28 1,704 

Oct. 3175 37 438 27,172 Oct. 1 370 4 124 7,660 

Nov. 335 15 65 3,880 Nov. 5.5 0.25 2.6 158 

Dec. 34 5 10 626 Dec. 4630 6 328 20,340 

Total .. .. .. 317,348 Total .. ee be 37,416 

Y e a r  1941 Y e a r  1942 

Jan. 1670 11 437 27,074 Jan, 0 
I 

0 
1 

0 0 

Feb. 10100 34 793 44,420 Feb. No Records 1,200* 

Mar. 270 8 37 2,296 Mar. 12400 0 1204 74,618 

Apr. 157 6 18 1,110 Apr. 1150 34 183 10,984 

May 23 6 10 608 May 31 10 13 836 

June 23 10 14 832 June 46 9 19 1,174 

July 250 9 45 2,814 July 2940 15 306 18,954 

Aug. 11 6 8 494 Aug. 731 15 175 10,874 

Sept. 8 22 5 300 Sept. 23 5 9 568 

Oct. 15 2 7 452 Oct. 28400 4 2327 144,300 

Nov. 6 1.8 4 252 Nov. 9510 7 1201 72,034 

Dec. 3.2 0 0.7 43 Dec. 600 34 138 8,532 

Total .. .. .. 80,695 Total .. .. .. 344,C74* 
, 

* Estimated. 
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Appendix 
S h e e t  6 

WILLIAMS RIVER AT GLEN MARTIN 

Y e a r  1943 Y e a r  1944 

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. 1600 34 341 21,122 Jan. - 1300 37 247 15,318 

Feb. 32 9 17 926 Feb. 378 27 107 6,186 

Mar. 8 5 6 367 Mar. 159 20 39 2,426 

Apr. 335 8 46 2,740 Apr. 37 15 27 1,600 

May 7100 8 1049 65,040 May 88 10 19 1,196 

June 403 39 114 6,824 June 32 15 18 1,106 

July 37 15 26 1,634 July 556 27 137 8,518 

Aug. 3120 15 511 31,708 Aug. 5530 32 525 32,520 

Sept. 640 15 215 12,904 Sept. 378 48 135 8,138 

Oct. 504 48 132 8,186 Oct. 63 11 28 1,732 

Nov. 2810 27 473 28,394 Nov. 11 5 8 484 

Dec. 2097 178 532 33,008 Dec. 6 0 1.3 82 

Total .. .. .. 212,853 Total .. .. .. 79,306 

Y e a r  1945 Y e a r  1946 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

37 

1550 

73 

88 

198 

23300 

8970 

198 

37 

48 

73 

263 

0 

0 

0.5 

0.5 

5 

20 

88 

37 

20 

4 

3 

4 

3 

105 

9 

25 

33 

2242 

649 

70 

24 

17 

17 

43 

171 

5,888 

550 

1,488 

2,028 

134,524 

40,254 

4,364 

1,464 

1,050 

1,002 

2,692 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

48 

479 

11400 

45600 

241 

9420 

159 

32 

32 

15 

379 

60 

3 

0.8 

9 

73 

54 

43 

37 

15 

15 

4 

3 

5 

11 

57 

399 

4181 

106 

545 

65 

21 

19 

7.5 

56 

15 

688 

3,184 

24,712 

250,860 

6,544 

32,670 

4,048 

1,292 

1,158 

462 

3,458 

910 

Total .. .. .. 
. 

195,475 Total .. .. .. 329,986 
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A p p e n d i x  18 
S h e e t  7 

WILLIAMS RIVER AT GLEN MARTIN 

Y e a 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 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 353 3.5 20 1,246 Jan. 767 27 157 9,746 

Feb. 900 9 78 4,348 Feb. 208 43 75 4,378 

Mar. 7950 178 508 31,484 Mar. 1150 48 410 25,430 

Apr. 3150 159 420 25,192 Apr. 122 54 77 4,626 

May 3150 105 431 26,708 May 4250 48 276 17,082 

June 2890 80 577 34,602 June 3150 27 558 33,486 

July 73 27 43 2,640 July 252 54 120 7,466 

Aug. 27 15 20 1,262 Aug, 88 18 32 1,994 

Sept. 37 9 21 1,250 Sept. 3630 27 455 27,272 

Oct. 88 15 19 1,154 Oct. 329 20 73 4,548 

Nov. 140 5 24 1,434 Nov, 23 12 18 1,060 

Dec. 11200 32 903 56,004 Dec. 43 2 16 1,208 

Total .. .. .. 187,324 Total .. 40 00 

138,096 

Y e a r  1949 Y e a r  1950 

Jan, 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

379 

4935 

11100 

10950 

543 

34600 

25000 

2570 

3520 

1280 

85 

63 

2 

23 

274 

241 

88 

96 

46 

77 

150 

70 

18 

16 

76 

563 

2062 

887 

197 

2341 

1314 

457 

579 

255 

37 

31 

4,742 

31,512 

127,846 

53,228 

12,202 

140,442 

81,474 

28,232 

34,716 

15,818 

2,214 

1,896 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

70 

7250 

195 

4250 

3200 

23900 

9800 

6570 

812 

695 

7700 

812 

16 

22 

51 

51 

172 

161 

208 

161 

85 

70 

101 

93 

27 

802 

80 

570 

458 

6907 

1779 

1326 

242 

346 

898 

283 

1,658 

44,892 

4,946 

34,200 

28,388 

416,786 

106,790 

82,214 

14,520 

21,454 

53,870 

17,538 

Total .. .. .. 534,322 Total .. .. .. 827,256 
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Appendix  10 
S h e e t  8 

WILLIAMS RIVER AT GLEN MARTIN 

Year  1951 Year  1952 

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. 38400 110 4383 271,758 Jan. 7 2 5 294 

Feb. 4430 77 651 36,444 Feb. 640 0 87 5,068 

Mar. 8700 119 1389 86,110 Mar. 430 35 161 9,992 

Apr. 250 101 147 8,834 Apr. 850 20 198 11,898 

May 150 42 80 4,966 May 850 35 204 12,652 

June 18400 35 2931 175,886 June 5390 33 360 21,584 

July 1690 208 469 29,072 July 2890 22 263 16,286 

Aug. 172 57 79 4,896 Aug. 26700 172 4088 253,484 

Sept. 57 32 40 2,420 Sept, 161 35 71 4,236 

Oct. 33 20 26 1,608 Oct. 370 25 76 4,698 

Nov. 27 12 19 1,156 Nov. 110 15 48 2,896 

Dec. 25 7 11 692 Dec. 63 6 12 790 

Total .. .. .. 623,842 Total .. .. 
- ._ 

.. 343,878 
. 

Y e a r  1953 Y e a r  1954 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1690 

4630 

5460 

850 

12400 

85 

465 

250 

208 

18 

11 

2.5 

77 

35 

85 

57 

85 

35 

33 

20 

25 

8 

2.5 

0 

349 

762 

533 

181 

1152 

57 

87 

36 

45 

12 

6.8 

0.6 

21,654 

42,680 

33,058 

10,870 

71,410 

3,432 

5,400 

2,250 

2,696 

732 

406 

34 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1320 

42200 

370 

29 

119 

1410 

430 

430 

3200 

3200 

1320 

640 

6 

4 

25 

7 

18 

18 

15 

33 

29 

33 

93 

93 

111 

2456 

122 

17 

27 

162 

130 

116 

468 

356 

410 

189 

6,842 

137,562 

7,586 

1,012 

1,702 

9,718 

8,086 

7,168 

28,070 

22,062 

24,610 

11,734 

Total .. 194,622 Total ., 266,152 
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A p p e n d i x  18 
S h e e t  9 

WILLIAMS RIVER AT GLEN MARTIN 

Year  1955 Y e a r  1956 

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. 2270 77 372 23,064 Jan. 9240 11 607 37,612 

Feb. 63600 172 4701 263,260 Feb. 21500 208 2147 124,522 

Mar. 12700 172 1475 91,436 Mar. 45600 250 2153 133,484 

Apr. 430 150 232 13,918 Apr. 850 85 204 12,282 

May 2270 110 402 24,902 May 5900 128 898 55,648 

June 714 150 347 20,820 June 5900 51 466 27,930 

July 139 57 89 5,536 July 250 42 109 6,738 

Aug. 51 25 37 2,276 Aug. 3870 46 308 19,120 

Sept. 110 18 36 2,148 Sept. 57 22 31 1,874 

Oct. 63 11 22 1,362 Oct. 63 16 24 1,474 

Nov. 208 10 46 2,766 Nov. 18 5 11 674 

Dec. 250 21 136 8,436 Dec. 51 5 13 794 

Total .. .. .. 459,924 Total .. .. .. 422,152 

Y e a r  1957 Y e a r  1958 

Jan. 

Feb. 

Mar. 

Apr. 

May 

63 

41100 

535 

70 

29 

4 

7 

77 

29 

11 

19 

2279 

253 

45 

19 

1,216 

127,638 

15,702 

2,696 

1,156 

Jan. 

Feb. 

Mar. 

Apr. 

May 

63 

1457 

250 

340 

150 

0 

38 

27 

29 

27 

7,5 

298 

91 

72 

58 

462 

16,678 

5,628 

4,334 

3,594 

June 16 11 13 778 June 1025 24 168 10,088 

July 430 8 94 5,856 July 850 18 141 8,740 

Aug. 4250 7 499 30,962 Aug. 77 12 22 1,364 

Sept. 1000 25 190 11,376 Sept. 250 10 36 2,136 

Oct. 25 7 13.7 848 Oct. 51 11 27 1,676 

Nov. 6 0.7 3.2 194 Nov. 18 2 7 424 

Dec. 0.4 0 0.03 2 Dec. 1410 3 223 13,802 

Total .. .. 198,424 Total .. c 68,926 



-126- A p p e n d i x  18 
S h e e t  10 

WILLIAMS RIVER AT GLEN MARTIN 

Y e a r  1959 Y e a r  1960 

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. 3200 58 695 43,064 Jan. 290 8 61 3,772 

Feb. 8700 40 754 42,232 Feb. 1535 14 87 5,042 

Mar. 3380 116 729 45,206 Mar. 940 89 305 18,914 

Apr. 1535 128 407 24,444 Apr. 530 29 162 9,720 

May 261 52 150 
. 

9,322 May 25 7 14 884 

June 905 22 104 6,266 June 800 12 261 15,634 

July 3750 161 595 36,910 July 470 80 177 11,002 

Aug. 8700 40 520 32,248 Aug. 98 17 47 2,908 

Sept. 221 68 150 8,982 Sept. 144 3.7 39 2,322 

Oct. 11300 46 1369 84,898 Oct. 440 11 El 5,050 

Nov. 5040 198 775 46,500 Nov. 835 6 180 10,808 

Dec. 161 22 59 3,638 Dec. 1175 170 461 28,568 

Total .. .• . 383,710 Total ,. . • „ 114,624 

Y e a r  1961 Y e a r  1962 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5040 

1175 

89 

21 

188 

8700 

89 

2675 

440 

124 

1095 

9800 

34 

34 

25 

8 

3,7 

3.7 

12 

9 

45 

34 

8 

106 

532 

417 

54 

13 

38 

668 

32 

229 

139 

60 

104 

956 

33,000 

23,340 

3,320 

760 

2,370 

40,060 

1,972 

14,178 

8,322 

3,702 

6,222 

59,290 

Jan, 

Feb. 

Mar. 

Apr, 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11600 

2570 

1680 

16300 

3E300 

178 

1E7 

74 

393 

200 

135 

21000 

178 

156 

114 

94 

'35 

43 

31 

10 

8 

1L 

10 

8 

2531 

483 

351 

1967 

1900 

91 

85 

35 

109 

72 

28 

1288 

156,902 

27,054 

21,780 

118,016 

117,828 

';,476 

5,268 

2,172 

6,514 

4,458 

1,688 

79,884 

Total .. .. .. 196,536 Total ., ,. 547,040 
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A p p e n d i x  le 
S h e e t  11 

WILLIAMS RIVER AT GLEN MARTIN 

Y e a r  1963 Y e a r  1964 

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. 6350 114 642 39,774 Jan. 173 17 56 3,476 

Feb. 1820 135 693 38,782 Feb. 122 6 17 972 

Mar. 81000 160 4997 309,828 Mar. 4000 17 418 25,902 

Apr. 19500 238 1701 102,072 Apr. 3460 13 334 20,028 

May 18500 264 2384 147,814 May 885 63 182 11,302 

June 13800 173 1207 72,4D6 June 8700 50 689 41,342 

July 1300 122 465 28,802 July 200 17 67 4,166 

Aug. 1240C 79 1026 63,582 Aug. 74 6 20 1,232 

Sept. 10300 39 1126 67,568 Sept. 21 7.5 11.6 696 

Oct. 4310 173 633 39,264 Oct. 31 4 9.3 576 

Nov. 450 122 224 13,416 Nov. 21 0.35 7.8 468 

Dec. 3410 79 488 30,280 Dec. 0.4 0 0.06 4 

Total • . • . ,. 953,588 Total 
_ 

.• • • .. 110,164 

Y e a r  1965 

Jan. 0 0 0 0 

Feb. 0 0 0 0 

Mar. 0 0 0 0 

Apr. 0 0 0 0 

May 0 0 0 0 

June 0 0 0 0 

July 2460 0 183 11,336 

Aug. 32.4 6 12.7 786 

Sept. 14.0 3.4 8.4 504 

Oct. 390 0 28 1,716 

Nov. 20 0 3.2 192 

Dec. 420 0 54 3,332 

Total .. 
_ 

. .  .. 17,866 
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A p p e n d i x  19 
S h e e t  1 

WILLIAMS RIVER AT TILLIGRA 

LOCATION: L a t i t u d e  3 2 o 1 9 '  L o n g i t u d e  151o40' 

PERIOD OF ESTABLISHMENT: F e b r u a r y  1 9 3 1  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 3 4  years. 

ZERO OF GAUGE: 2 8 0 . 4 9  S t a n d a r d  Datum. 

CATCHMENT AREA: 7 5  s q u a r e  miles. 

CONTROL: G r a v e l .  S u b j e c t  t o  alteration. 

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  A u g u s t  1960 

S t a f f  g a u g e ,  r a n g e  0 t o  3 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  N u m b e r  o b t a i n e d  194 

( b )  Maximum observation 
i n  c u s e c s  : 4,60 

( c )  M i n i m u m  observation 
i n  c u s e c s  0.10 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 2 6 , 6 0 0  cusecs 

MEAN DAILY DISCHARGE FOR 
3 4  YEARS: 1 1 7  cusecs. 

MEAN ANNUAL DISCHARGE FOR 
3 4  YEARS: 8 5 , 4 0 0  a c r e  feet. 



- 1 1 9  •••• 
ApVendix 19 
S h e e t  2 

WILLIAMS RIVER. AT TILLIGRA 

Y e a r  1931 Year  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. 
1 

, 
Jan. 15 2 4 228 

Feb. No .cords Feb. 68 2 5 300 

Mar. 356 3 47 2,890 Mar. 212 2 17 1,070 

Apr. 9500 10 673 40,390 Apr. 356 2 20 1,228 

May 824 8 78 4,832 May 122 4 36 2,232 

June 176 10 35 2,126 June 104 3 11 684 

July 6600 4 206 12,750 July 1500 6 
1(56 

9,696 

Aug. 12 4 6 396 Aug. 57 3 9 564 

Sept. 13 3 5 324 Sept. 3020 4 443 26,604 

Oct. 6 2 3 174 Oct. 106 12 34 2,102 

Nov. 10 2 3 194 Nov. 65 7 15 878 

Dec. 248 2 41 2,556 Dec. 12 5 7 440 

Total .. .. .. 66,632 Total .. .. .. 46,026 

Year  1933 Year 1934 

Jan. 106 5 14 902 Jan. 347 9 50 3,110 

Feb. 12 4 7 414 Feb. 3280 22 446 25,014 

Max. 43 4 7 468 Mar. 186 11 46 2,880 

Apr. 701 12 98 5,862 Apr. 389 14 91 5,474 

May 106 9 23 1,412 May 525 14 76 4,694 

June 658 16 1111 6,684 June 570 14 70 4,210 

July 2860 18 313 19,446 July 3190 9 247 15,350 

Aug. 106 16 31 1,952 Aug. 910 33 283 17,578 

Sept. 2200 16 128 7,704 Sept. 5568 14 377 22,652 

Oct. 3820 9 287 17,788 Oct. 35 10 14 880 

Nov. 1850 14 331 19,860 Nov. 64 8 15 906 

Dec. 3280 22 280 17,342 Dec. 5200 8 337 20,898 

LTotal .. .. .. 99,834 Total .. .. .. 123,646 



Appendix  /9 
S h e e t  3 

WILLIAMS RIVER AT TILLIGRA 

Year  1935 Year  1936 

Month 

v 
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. 1127 8 193 11,996 Jan. 1720 4 121 7,514 

Feb. 260 8 , 38 2,122 Feb. 122 8 25 1,450 

Mar. 355. 8 41 2,530 Mar. 5568 20 361 22,406 

Apr. 8 6 7 394 Apr. 1320 10 148 8,916 

May 6 5 5 346 May 197 8 24 1,494 

June 8 4 5 308 June 256 6 19 1,178 

July 18 6 8 514 July 8 6 7 430 

Aug. 7 4 5 328 Aug. 8 5 6 410 

Sept. 118 4 23 1,384 Sept. 7 4 5 309 

Oct. 35 5 9 572 Oct. 4 2.5 3 195 

Nov. 80 2 6 366 Nov. 2.5 0.5 2 108 

Dec. 64 2 10 650 Dec. 321 0 33 2,050 

Total .. .0 .. 21,510 Total .. .. •• 57,843 

Year 1937 Year 1938 

Jan. 423 5.5 67 4,188 Jan. 596 3 80 4,942 

Feb. 122 4 36 2,037 Feb. 1720 17 168 9,414 

Mar. 950 9 175 10,864 Mar. 82 10 19 1,160 

Apr. 355 7 31 1,856 Apr. 4190 8 214 12,822 

May 10 6 7 468 may 423 17 103 6,418 

June 787 6 144, 8,646 June 45 12 21 1,254 

July 596 12 106 6,382 July 14 8 11 664 

Aug. 423 8 43 2,694 Aug. 208 8 33 2,022 

Sept. 53 6 17 1,020 Sept. 208 8 25 1,494 

Oct. 80 6 22 1,396 Oct. 20 4 10 648 

Nov. 1910 10 205 12,286 Nov. 82 4 12 724 

Dec. 1108 6 97 6,006 Dec. 8 1 3 156 

V 
Total .. • • .. 46,460 Total .. .. .. 41,718 
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Appendix  19 
S h e e t  4 

WILLIAMS RIVER AT TILLIGRA 

Year  1939 Year 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 
Acre  Feet Max. Min. Mean Max. Min. Mean 

Jan. 456 0 41 2,536 Jan. 51 2 9 598 

Feb. 39 3 11 602 Feb. 3 0.5 2 100 

Mar, 6310 2 650 40,278 Mar. 5 0 1 46 

Apr. 745 29 181 10,872 Apr. 30 0.5 7 398 

May 355 15 53 3,272 May 30 7 16 956 

June 15 6 9 566 June 9 2 7 438 

July 22 6 10 610 July 7 5 6 374 

Aug. 19 6 8 488 Aug. 184 6 26 1,640 

Sept. 4190 3 180 10,806 Sept. 24 6 13 782 

, Oct. 596 15 82 5,070 Oct. 233 4 35 2,164 

Nov. 40 7 12 738 Nov. 51 2 6 374 

Dec. 15 3 6 370 Dec. 1360 4 74 4,590 

Total . ., .. f° 76,208 Total .• .. • • 12,460 
i _ 

Year 1941 Year 1942 

Jan. 

Feb. 

Mar, 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

236 

6700 

18 

27 

39 

39 

58 

27 

70 

39 

14 

10 

7 

19 

7 

7 

7 

12 

7 

4.5 

4.5 

4.5 

4.5 

0 

60 

337 

, 13 

15 

13 

16 

19 

10 

5.4 

10 

6.5 

2 

3,730 

18,860 

80E 

902 

818 

964 

1,194 

650 

324 

618 

394 

129 

Jan. 

Feb, 

Mar, 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

0 

32 

3020 

51 

16 

39 

314 

58 

12 

16000 

3580 

24 

0 

0 

2,5 

10 

4.5 

6.5 

1 

12 

5 

3 

12 

9 

0 

9 

385 

22 

9 

13 

45 

25 

8 

963 

278 

14 

0 

524 

23,852 

1,290 

538 

790 

2,778 

1,562 

480 

59,732 

17,226 

898 

Total .. • • .. 29,391 Total .. .• .. 109,670 
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S h e e t  5 

WILLIAMS RIVER AT TILLIGRA 

Year  1943 Year  1944 

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. 480 9 73 4,552 Jan. 294 27 74 4,600 

Feb. 7.7 4.5 6 360 Feb. 73 16 37 2,102 

Mar. 39 1 5.6 349 Mar. 34 16 23 1,408 

Apr. 29 4.5 13 792 Apr. 34 10 15 892 

May 1946 4.5 250 15,518 May 85 10 19 1,146 

June 90 9 26 1,566 June 38 10 16 966 

July 11 
. 

4.5 9 560 July 404 19 90 5,532 

Aug. 404 4.5 155 9,600 Aug. 2023 16 194 12,062 

Sept. 252 27 86 5,146 Sept. 90 20 34 2,068 

Oct. 85 16 32 1,976 Oct. 18 6 12 772 

Nov. 1546 13 119 7,158 Nov. 6 1 3 160 

Dec. 1120 23 152 9,446 Dec. 10 0 2 141 

Total .. .. .. 57,023 Total .. .0 .. 31,849 

Year  1945 Year 1946 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

14 

2464 

12 

44 

134 

19470 

7530 

44 

16 

10 

172 

134 

0 

0 

0 

7 

4.5 

10 

27 

14 

4.5 

7 

2.5 

2.5 

1 

49 

3 

14 

20 

968 

244 

23 

10 

8 

25 

20 

69 

2,763 

183 

822 

1,234 

58,102 

15,114 

1,444 

600 

482 

1,473 

1,210 

Jan. 

Feb. 

Mar. 

'Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct, 

Nov 0 

Dec. 

22 

420 

428 

26600 

64 

6870 

48 

25 

7 

12 

1120 

12 

2.5 

0.5 

14 

23 

18 

12 

6 

2 

1.5 

1 

0 

0 

7 

39 

47 

1411 

32 

180 

16 

7 

4 

2.7 

29 

1.6 

408 

2,174 

2,916 

84,674 

1,996 

10,784 

976 

458 

249 

169 

1,722 

101 

Total .. 4 .. .. 83,491 Total .. • . .. 106,627 



-133- A p p e n d i x  19 
S h e e t  6 

WILLIAMS RIVER AT TILLIGRA 

Y e a r  1 9 4 7  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 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 9.5 0 1.7 107 Jan. 262 14 79 4,864 

Feb. 4296 0 266 14,890 Feb. 35 14 22 1,292 

Mar. 6210 22 263 16,314 Mar. 262 31 80 4,964 

Apr. 1180 25 100 5,986 Apr. 134 19 42 2,512 

May 1120 19 98 6,102 May 1120 14 65 4,036 

June 698 16 110 6,590 June 950 14 142 8,624 

July 17 9 14 856 July 44 25 31 1,936 

Aug. 9 7 9 534 Aug. 22 14 18 1,116 

Sept. 14 5 9 566 Sept. 2080 19 204 12,238 

Oct. 47 5 16 998 Oct. 34 8 17 1,064 

Nov. 262 5 22 1,320 Nov. 14 4 7 414 

Dec. 8850 25 351 21,754 Dec. 172 4 11 704 

Total .. • • .. 76,017 Total .. .. .. 43,764 

Y e a r  1949 Y e a r  1950 

Jan. 

Feb. 

Mar. 

Apr. 

May 

150 

2023 

9510 

650 

172 

10 

6 

38 

6 

12 

40 

180 

515 

72 

35 

2,454 

10,098 

31,920 

4,320 

2,180 

Jan. 

Feb. 

Mar. 

Apr. 

May 

650 

4190 

134 

950 

2300 

6.5 

12 

30 

24 

39 

39 

166 

41 

159 

109 

2,416 

9,316 

2,540 

9,550 

6,754 

June 16770 12 546 32,784 June 9510 29 1481 89,224 

July 9510 10 302 18,710 July No Records 2 4 , 6 0 0  * 

Aug. 1120 20 126 7,794 Aug. No Records 1 0 , 3 0 0  * 

Sept. 1946 51 167 10,038 Sept. No Records 6 , 3 0 0  * 

Oct. 134 16 38 2,352 Oct. No R2cords 
s 

8,000 

Nov. 24 12 14 860 Nov. No Records 1 5 , 3 6 6  * 

Dec. 16 6.5 9 544 Dec. No Records 2 , 8 3 2  * 

Total .. .. .. 124,054 Total .. - 1 8 7 , 2 0 0  * 

* Estimated. 
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A p p e n d i x  19 
S h e e t  7 

WILLIAMS RIVER AT TILLIGRA 

Y e a r  1951 Y e a r  1952 

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. 13775 45 1119 69,368 Jan. 21 0.5 2 141 

Feb. 1000 16 38 2,112 Feb. 485 0 33 1,916 

Mar. 4100 16 188 11,654 Mar. 485 11 54 3,366 

Apr. 31 1 14 858 Apr. 5300 11 121 7,280 

May 11 0 2 108 May 215 11 36 2,236 

June 6500 0 545 32,714 June 158 11 29 1,776 

July 215 21 66 4,086 July 380 11 36 2,248 

Aug. 21 11 16 1,024 Aug. 10500 42 805 49,918 

Sept. 11 6 9 526 Sept. 36 13 25 1,480 

Oct. 16 5 9 534 Oct. 145 13 33 2,106 

Nov. 11 3 4 254 Nov. 26 8 14 858 

Dec. 6 1 3 164 Dec. 221 0.9 16 980 

Total .. .. .. 123,402 Total .. .. .. 74,305 

Y e a r  1953 Y e a r  1954 

Jan. 

Feb. 

Mar. 

Apr. 

1000 

2100 

2225 

538 

36 

13 

19 

19 

159 

234 

193 

86 

9,848 

13,080 

11,948 

5,180 

Jan. 

Feb. 

Mar. 

Apr. 

444 

23120 

495 

203 

0 

2 

10 

6 

53 

707 

75 

19 

3,294 

39,610 

4,652 

1,122 

May 3050 19 190 11,778 May 61 6 17 1,050 

June 19 9 14 842 June 900 10 53 3,190 

July 31 8 19 1,184 July 203 10 41 2,518 

Aug. 61 8 15 904 Aug. 203 19 50 3,124 

Sept. 26 13 14 858 Sept. 2400 10 187 11,196 

Oct. 16 1.9 7 418 Oct. 596 19 ' 128 7,920 

Nov. 8 1.9 3 191 Nov. 1650 14 216 12,950 

Dec. 1.9 0 0.4 26 Dec. 123 10 45 2,816 

Total .. .. .. 56,257 Total 
..1 

.. .. 
- . 

93,442 
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S h e e t  8 

WILLIAMS RIVER AT TILLIGRA 

Year  1955 Year  1956 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
- Discharge 

i n  Cusecs 
Discharge 

JOT Month 
Feet Max. Min. Mean Max. ,Mean ..Acre 

Jan. 396 10 71 4,404 Jan. 
, 

7635 

,Min. 

8 315 19,516 

Feb. 18080 31 1005 56,260 Feb. 15570 84 1317 76,404 

Mar. 3265 230 702 43,498 Mar. 10845 103 879 54,482 

Apr. 2425 103 688 41,280 Apr. 3705 21 140 8,414 

May 875 56 137 8,468 May 4605 21 84 5,186 

June 275 38 86 5,176 June 1854 21 146 8,792 

July 32 22 28 1,724 July 46 21 26 1,636 

Aug. 22 11 18 1,114 Aug. 765 17 93 5,796 

Sept. 22 11 15 896 Sept. 28 11 16 988 

Oct. 84 8 20 1,226 Oct. 41 8 21 1,300 

Nov. 84 8 19 1,136 Nov. 14 2 6 355 

Dec. 125 8 36 2,246 Dec. 21 0 9 536 

Total .. Oe 00 167,428 Total .. .. .. 183,405 

Year  1957 Year 1958 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

70 

23150 

355 

14 

11.5 

9 

48 

770 

140 

9 

5.5 

0 

2 

11 

17 

9 

5.5 

4.9 

5.5 

11.5 

9 

3 

0 

0 

16 

716 

83 

11 

6.5 

5.6 

11.8 

80 

27 

4.7 

1.6 

0 

1,019 

40,106 

5,138 

670 

404 

336 

732 

4,960 

1,646 

290 

98 

0 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1780 

970 

68 

110 

66 

160 

490 

7.5 

210 

72 

225 

NotRecords 

0 

11.5 

11.5 

9 

7.5 

5.5 

7.5 

5.5 

5.5 

20 

1.7 

37 

145 

27 

40 

26 

44 

62 

5.6 

35 

41 

11 

2,284 

8,126 

1,690 

2,408 

1,600 

2,636 

3,858 

348 

2,122 

2,516 

640 

3 , 1 0 0  * 

Total .. .. 
A 

.. 55,399 Total .. .. .. 3 1 , 3 2 8  * 

* Estimated. 
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WILLIAMS RIVER AT TILLIGRA 

Year  1959 Year  1960 

Appendix  19 
S h e e t  9 

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 I 

Jan. No Records 9 , 6 0 0  * Jan. 115 5.5 17 1,076 

.Feb. 8800 22 559 31,288 Feb. 4820 5.5 211 12,258 

Mar. 1070 38 329 20,380 Mar, 490 37 112 6,956 

Apr. 2200 86 253 15,170 Apr. 68 14 29 1,716 

May 135 9.5 46 2,840 May 43 9 18 1,088 

June 1070 9.5 61 3,634 June 490 14 134 8,026 

July 970 29 253 15,710 July 370 20 118 7,320 

Aug. 2820 5.5 373 23,130 Aug. 29 7.5 15.7 974 

Sept. 770 20 92 5,536 Sept. 49 2.3 16.4 982 

Oct. 8400 9.5 543 33,660 Oct. 410 3 21 - 1,312 

Nov. 3420 13 365 21,872 Nov. 100 1.3 5.9 352 

Dec. 34 9.5 18 1,140 Dec. 3170 3 226 13,996 

Total .. .. .. 1 8 3 , 9 6 0  * Total .. SO 06 56,056 
,. 

Year 1961 Year  1962 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2545 

5360 

42 

27 

124 

2290 

22 

1215 

236 

165 

1044 

4530 

5.5 

22 

11.7 

6.4 

9.1 

18 

9 

7.3 

20 

7.3 

4 

41 

206 

128, 

20 

11.7 

14.4 

193 

12.4 

59 

59 

25 

45 

396 

12,778 

7,174 

1,224 

700 

892 

11,610 

755 

3,682 

3,534 

1,542 

2,730 

24,564 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

10000 

1350 

975 

7650 

11200 

55 

286 

68 

1230 

275 

160 

10250 

58 

39 

22 

22 

32 

14 

14 

12 

7 

9.1 

8.6 

5.3 

567 

119 

80 

578 

377 

33 

40 

20 

74 

28 

30 

373 

35,290 

6,650 

4,972 

34,656 

23,364 

1,980 

2,450 

1,236 

4,420 

1,766 

1,878 

23,138 

, 
Total .. .. .. 71,185 Total .. .. .. 141,800 

* Estimated. 
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WILLIAMS RIVER AT TILLIGRA 

Year  1963 

Append ix  19 
S h e e t  10 

Y e a r  1964 

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. 

4 

Min. Mean Max. Min. Mean 

Jan. 8315 3 177 11,006 Jan. 87 17 29 1,808 

Feb. 522 8.6 110 6,134 Feb. 87 17 26 1,482 

Mar. 25550 11.8 1331 82,554 Mar. 1800 17 115 7,150 

Apr. 7530 54 413 24.762 Apr. 1450 17 101 6,036 

May 9400 85 756 46,894 May 1500 23 82 5,058 

June 5210 43 262 15,712 June 8220 30 254 15,218 

July 532 49 99 6,110 July 40 12.5 20 1,250 

Aug. 4050 49 191 11,822 Aug. 30 6 10 636 

Sept. 3700 30 250 14,984 Sept. 10 4.7 6.3 380 

Oct. 825 39 96 5,940 Oct. 22 4.7 6.3 390 

Nov. 438 30 60, 3,592 Nov. 22 2.3 5.4 324 

Dec. 4440 39 208 12,916 Dec. 2 0 0.5 31 

Total .. .. .. 242,426 Total .. .. .. 39,763 

Y e a r  1965 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

6 

292 

2 

52 

3.1 

40 

1500 

21 

13 

351 

5.5 

262 

0 

0.5 

0 

0 

0 

0 

4 

4 

1 

0 

0 

0 

0.3 

7.3 

0.4 

2.2 

1.2 

2.6 

63 

9 

6 

14.4 

1.8 

44 

19 

408 

23 

134 

78 

156 

3,910 

558 

384 

894 

110 

2,756 

, 
T o t a l _  .. .. 

_ 
.. 9,430 



LOCATION: 

Appendix  20 
- 1 3 8 -  S h e e t  1 

CHICHESTER RIVER AT CHICHESTER DAM. 

L a t i t u d e  3 2 ° 1 4 '  L o n g i t u d e  151°42' 

PERIOD QF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

CREST LEVEL OF SPILLWAY: 

CATCHMENT AREA: 

MEAN DAILY DISCHARGE FOR 
5 3  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
5 3  YEARS: 

REMARIS: 

J a n u a r y  1 9 1 3  t o  date. 

53 years. 

R .L .  514  Low Water N e w c a s t l e  Datum. 

7 6  Square  Miles. 

1 5 4  cusecs. 

1 1 2 , 0 0 0  a c r e  feet. 

The C h i c h e s t e r  Dam w a s  c o m p l e t e d  i n  1923 
and i s  o p e r a t e d  by  t h e  H u n t e r  District 
Water Board f o r  c i t y  w a t e r  supply 
purposes. 
R i v e r  f l o w  r e c o r d s  w e r e  i n i t i a l l y  obtained 
from a g a u g i n g  s t a t i o n  n e a r  t h e  s i t e  of 
t h e  Dam; b u t  a f t e r  c o m p l e t i o n  o f  t h e  Dam, 
n a t u r a l  i f  l o w s  h a v e  b e e n  d e d u c e d  from 
o b s e r v e d  c h a n g e s  i n  s t o r a g e  l e v e l ,  with 
a p p r o p r i a t e  a l l o w a n c e  f o r  diversions, 
s p i l l w a y  o v e r f l o w s  and e v a p o r a t i o n  losses. 
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CHICHESTER RIVER AT CHICHESTER DAM 

Monthly  I n f l o w s  i n  A c r e  F e e t  

Appendix  20 
S h e e t  2 

Month 
Year 

1913 1914 1915 1916 1917 1918 

Jan. 1,482 237 15,312 1,033 1,322 13,164 

Feb. 8,101 237 1,208 6,297 12,304 31,310 

Mar. 3,562 2,871 652 2,459 3,893 6,130 

Apr. 32,784 500 3,022 7,193 3,093 5,323 

May 61,349 722 33,469 24,387 1,922 2,826 

June 29,036 22,246 1,963 9,119 1,282 1,848 

July 11,745 2,293 3,182 2,204 937 2,274 

Aug. 1,237 922 1,600 1,756 652 2.493 

Sept. 1,067 27,291 893 1,041 15,594 3,600 

Oct. 685 3,200 504 1,252 2,445 3,078 

Nov. 330 5,530 159 870 30,458 1,056 

Dec. 304 21,283 6,345 4,649 9,697 778 

T o t a l s _  151,683 
_ 

87,332 68,309 62,260 83,599 7 3 . 8 8 0  
_ 

Month Year 

1919 1920 1921 1922 1923 1924 

Jan. 752 13,457 42,585 28,806 533 6,904 

Feb. 826 4,793 4,178 5,849 119 9,100 

Mar. 22,731 2,389 18,668 3,045 411 5,496 

Apr. 9,290 1,270 12,975 341 6,519 21,622 

May 44,192 1,163 16,031 670 2,845 4,333 

June 9,416 948 20,387 741 3,452 4,330 

July 3,574 3,308 43,474 6,215 5,270 19,900 

Aug. 2,345 1,178 2,537 25,428 16,613 1,570 

Sept. 1,478 1,004 1,063 12,671 3,574 2,463 

Oct. 1,815 456 5,612 2,019 5,375 6,611 

Nov. 2,085 1,185 1,300 859 85 19,111 

Dec. 
_ 

1,808 30,235 7,878 911 111 32,363 

Totals_ 100,312 
_ 

61,386 176,688 87,555 _ 4 4 , 9 0 7  _133.803 
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Appendix  20 
S h e e t  3 

CHICHESTER RIVER AT CHICHESTER DAM 

Monthly  I n f l o w s  i n  A c r e  F e e t  

Month 
Year 

1925 1926 1927 1928 1929 1930 
, 

Jan. 17,285 2,781 20,567 20,233 626 19i 

Feb. 11,600 1,674 7,319 36,141 61,911 741 

Mar. 4,922 13,985 27,363 17,670 3,893 3,063 

Apr. 3,781 16,278 56,726 9,507 3,504 16,944 

May 26,830 28,685 4,833 1,752 1,956 7,759 

June 12,670 21,022 1,107 45,822 3,100 79,630 

July 9,222 36,178 907 47,056 4,996 10,304 

Aug. 604 3,156 133 4,930 5,967 1,785 

Sept. 141 1,900 196 1,270 24,937 930 

Oct. 844 744 285 1,096 63,070 619 

Nov. 500 730 3,048 604 2,070 356 

_ 
Dec. 578 682 20,374 637 285 263 

Totals 88,977 127,815 142,858 186,718 176,315 122,590 
, 

Month 
Year 

1931 1932 1933 1934 1935 1936 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

322 

696 

748 

52,489 

4,748 

1,489 

5,677 

1,859 

1,481 

793 

1,019 

4,515 

' 

1,226 

878 

2,581 

1,207 

3,852 

2,022 

12,778 

2,122 

32,400 

6,196 

1,978 

922 

1,785 

826 

2,752 

9,400 

2,941 

7,141 

15,756 

3,907 

6,778 

17,689 

25,485 

17,633 

4,463 

26,074 

7,356 

7,504 

7,167 

5,670 

14,415 

18,407 

32,178 

2,730 

2,452 

41,393 

24,437 

4,070 

5,152 

1,637 

1,019 

822 

1,133 

567 

2,474 

1,674 

537 

2,052 

12,230 

4,963 

31,015 

22,170 

4,859 

2,456 

1,530 

926 

871 

470 

122 

3,026 

, 
Totals 75,836 

- 
6 8 , 1 6 2  

- 
112,093 1 6 9 , 8 0 9  

- 
45,574 84,638 
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Appendix  20 
S h e e t  4 

CHICHESTER RIVER AT CHICHESTER DAM 

Month ly  I n f l o w s  i n  A c r e  F e e t  

Month 
Year 

1937 - 1938 1939 1940 1941 1942 
U -. 

Jan. 4,848 8,222 4,878 863 8,367 333 

Feb. 2,696 11,026 1,274 248 6,330 1,044 

Mar. 17,293 3,200 45,826 248 2,063 37,056 

Apr. 5,026 26,156 15,359 922 1,637 6,633 

May 1,959 6,282 4,578 1,363 1,407 '1,363 

June 13,818 3.033 1,678 552 1,363 1,393 

July 10,726 1,896 1,485 474 1,733 4,822 

Aug. 2,71% 2.478 1,174 1,652 767 2,756 

Sept. 1,519 2,700 4,675 778 526 960 

Oct. 3,496 1,941 7,037 2,270 922 64,781 

Nov. 14,152 1,937 1,967 607 633 /,967 

Dec. 4,026 641 756 4,204 400 3,700 

Totals 82,308 69,512 90,687 14,181 26,148 132,748 

Month 
Year 

1943 1944 1945 1946 1947 1948 
, 

Jan. 4,970 7,374 637 826 411 13,985 

Feb. 1,556 3,381 641 2,367 11,248 2,630 

Mar. 1,322 2,259 515 3,485 12,122 9,448 

Apr. 1,652 1,770 1,804 64,656 15,211 3,152 

May 20,389 1,530 1,848 3,567 7,244 5,622 

June 3,952 1,419 45,067 4,759 12,200 13,322 

July 1,519 5,930 13,719 2,007 1,722 1,944 

Aug. 10,815 17,126 2,744 974 981 1,415 

Sept. 6,978 4,885 956 785 763 12,048 

Oct. 3,015 1,904 1,093 474 1,370 2,437 

Nov. 18,185 674 1,519 733 1,433 978 

Dec. 
, 

15,237 641 2,789 507 17,419 541 

Totals 89,590 48,893 
_ 

73,332 85,140 82,124 
_ 

67,522 



-142- 

Appendix  20 
S h e e t  5 

CHICHESTER RIVER AT CHICHESTER DAM 

Monthly  I n f l o w s  i n  A c r e  F e e t  

Month 
Year 

1 9 4 9  
. 

1950 1951 1952 1953 1 9 5 4  
, 

Jan. 3,311 
. 

3,567 95,364 648 18,884 7,000 

Feb. 8,200 22,159 11,347 3,736 23,081 50,674 

Mar. 26,959 6,485 25,191 7,814 14,145 7,820 

Apr. 12,641 16,133 5,253 9,206 2,436 3,075 

May 3,963 15,144 2,170 6,550 18,244 2,261 

June 17,137 118,207 68,629 4,093 1,719 83,582 

July 19,463 39,456 1,532 5,076 4,076 6,127 

Aug. 12,830 11,826 2,251 87,517 1,745 4,828 

Sept. 14,367 6,241 1,308 2,942 1,344 18,469 

Oct. 4,548 10,578 1,219 5,657 1,076 11,671 

Nov. 1,393 19,252 486 1,919 691 10,451 

Dec. 1,237 10,289 641 2,860 333 10,000 

. 
T o t a l s _  126,049 _279,337 _222,391 _138,018 

_ 
87,774 215,958 

Month 
Year 

1955 1956 1957 1958 1959 1960 

.Jan. 13,834 16,289 1,643 2,132 21,447 4,682 

Feb. 75,458 46,297 82,467 8,232 18,819 10,690 

Mar. 55,514 63,882 23,363 2,302 16,852 16,041 

Apr. 2.),703 6,618 4,936 4,912 19,246 7,307 

May 12,108 5,274 827 4,481 10,303 2,635 

June 6,921 5,678 994 7,022 7,739 11,062 

July 3,457 3,252 1,391 7,738 12,732 6,910 

Aug. 1,214 3,981 10,941 1,904 20,091 2,433 

!pt. 1,636 1,570 3,898 1,632 8,936 1,916 

Oct. 1,437 1,824 784 1,844 27,356 1,733 

Nov. 1,553 692 314 707 27,058 1,130 

Dec. 4,405 1,183 184 8,401 8,400 21,028 

Totals 198,240 146,540 131,742 51,307 198,979 87,617 
, 
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A p p e n d i x  20 
S h e e t  6 

CHICHESTER RIVER AT CHICHESTER DAM 

M o n t h l y  I n f l o w s  i n  A c r e  F e e t  

Month 
Year 

1961 1962 1963 1964 1965 1966 

Jan. 17,356 39,104 15,050 3,812 853 1,909 

Feb. 8,430 12,698 17,042 3,096 1,030 7,075 

Mar. 4,416 11,433 84,779 14,658 449 3,545 

Apr. 2,417 56,967 27,385 10,880 656 3,369 

May 2,331 29,807 47,808 6,977 575 

June 23,539 3,370 12,870 13,812 626 

July 2,687 3,603 8,066 2,883 4,929 

Aug. 4,228 2,304 7,186 1,794 1,158 

Sept. 4,969 5,479 22,206 1,103 943 

Oct. 3,406 3,157 11,203 1,200 896 

Nov. 4,761 

i 

2,391 6,757 1,061 644 

Dec. 34,167 
1 

22,932 16,763 501 6,094 
, 

Totals _ 1 1 2 , 7 0 9  
f193,245 

277,115 61,777 
_ 

18,853 



:r. 

(likLJTNS x4:- 

MAITLAND 

• 
KURRI KURRI 

ROUE ING 

13 

% 

.r = l a m  DAM 
Or 

I I 
OT ROO° ROA 

rr. 

DU NGOG STROUD 
EAST GNESFORD Th 

144 Figure 1 

River 

PATERSC•I 

NE 

SET 

CLARENCE TOWN 

sfAmA.A, 

R/ 

RAYMOND 
TERRACE 

4:***/. 

• • • • • • • 
H E XHAM • 

NI) 
Ntr 

/ 

• 

KARUAH 

ri‘ 

/004/ 

oco' 

S I I PI II NS 

WATER CONSERVATION & IRRIGATION COMMISSION 

32°71 

LOWER HUNTER RIVER BASIN 
I N C L U D I N G  KARUAH RIVER BASIN 

SCALE IN MILES 
5 15 

33. 



145 

3r° 

3r°3I 

33° 

77, 

• • • • • • 
• • • • • • ' 

I 

I I 

• • • • 
• 

I 

LEGEND 

Mostly Flat 
Siopas l e a  than 3 dalaves 

Figure 2 

Undulating to Hilly 
S i a m  greater than I dogmas but kris than $ deems. 

Hilly to Stoop 
S i a m  mobs, than $ derma but Ins than 13 dogmas 

WATER CONSERVATION & IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

LAND SLOPES 
SCALE IN MILES 

0 5 10 15 



• 

kat. 

448 

, 

3 " 

s_s) 
WO LLONG • 

441 

GRESFORD 0 

\ 
PATERSON 

'o. 

MAITLAND 

0 MONKERAI 

CLARENCETOWN • C. 

L 

HEXHAM 

COCKLE CREEK • 

KINROSS 
BSERVOIR 

FIGURE 3 

— 4s' 

k 
,--NEVICASTLE 

WATER CONSERVATION & IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

ANNUAL MEDIAN RAINFALL 
MILES 5 4 3 2 0 5 10 IS MILES 

SCALE 

0 CEAN 

,S,•34 



.1 

111 
WOLLONG • 

SALISBC, 

GRESFORD 0 

PATERSON 

HICHESTBR 
\ 

CLARENCETOWN 

°BEAST ITLAND 
RAYMOND 
TERRACE, 

HEXHAM 

COCKLE CREEK • 

\ _ 
KARUAH 

KINROSS 

wrinwoww0 

WATER CONSERVATION I IRRIGATION COMMISSION 

FIGURE 4 

OARRINGTON 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAN RIVER BASIN 

JANUARY MEDIAN RAINFALL 
MILES S 4 5 2 5 10 IS MILES 

SCALE 



WOO 
• 

148 

3230' 

W O L L O N G  • 

• M O N K E  RAI 
SA SBURY • 

GRESFORD e 

If/CHESTER 
DAM 

DUNGO 

C LA RE NC E T O  N • 
PATERSON 

• PINE BRU 

t'S I 
I 

FIGURE 5 

A CARRINGTON 

. 4 )  

‘ 

1 

( 

P O R T  S T E , N I E  S 
.--,..._ \ 

• EAST MAITLAND 
/ 

W O  
R A Y M O N  GRANAMSTOWN 
TERRACE 

INRoSS pizszievonz 
\ 

HEX HAM 

COCKLE CREEK • 

KARUAH 

op,COIC 

NEWCASTLE 

) 

0‘)(c''‘ 

WATER CONSERVATION I IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

FEBRUARY MEDIAN RAINFALL 
MILES 5 4 3 2 0 is hi ILE S 

SCALE 

OCEAN 

- 



ktb 1;14 

\ 

SALISBURY • 
\ 

GRESFORD • 

31 30 

(..... 

tt 
113 

PERSON 

''S•e, 

e '  47,?•,_,t., 
as.. 

-,......? 

WO LLONG • 

.2!142.. 

MAITLAND 

A fY 

.• 

C LA RE NC E TOW 

• EASTaMAITLAND 
A RAYMOND 

ERRACE 

HEX H AM 

COCKLE CREE K • 

KIN 

• 

VNKE RAI 

7:1 

FIGURE 6 

• . 

UNGOG \ STROU 

• PINE BRUSH_ 

KARUAH 

RAIIAAIST •WN 
MESS 41/2pIR 

jettrZR 

(4) 
CARRINGTON 

PORT r \ST_Ekl iE  NS 

- 

op,Clf1C 

,--NEWCASTLE 
/ 

, 

• 
A* 

• I\ 
e70' 

WATER CONSERVATION I IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

MARCH MEDIAN RAINFALL 
MILES 5 4 3 2 0 S 0 IS MILES 

SCALE 

OCEAN 

,J) 

32 00 

_PI' 0 

3'•30 



31•00 

2'00 

FIGURE 7 3. 00 

WOLLONG 
1.4 

00 

5.5 

GRESFORD • 

PATERSON 

COCKLE CREEK • 

KINROSS 

• MONKERAI 

RUAH 

j PORT 

GRAHAMSTOWN 
(RESERVOIR 

7 7  
°AC 

ifiC 

,--NEWCASTLE 

WATER CONSERVATION & IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

APRIL MEDIAN RAINFALL 
MILES S 4 3 2 0 S 0 IS MILES 

SCALE 

CARRINGTON 
? 

r 

OCEAN 



151 
2.00' 

FIGURE 8 
"3. 

‘52 
WOLLONG • 

33•00 

2. 

\ us 
IP 1 

\ 
i 
1\ 

Arai 

•MONKERAI 
S LISBURV• to.e.,e.... \ 

CHICHESTER 
DA M \ 

\__- - 
\ 

1 , 0 

73 
V 

e 

GRESFORD • 

PATEISON 

KLAND 

DUNGOG \ STROU 

• PINE e 

! 

-ets 
CLARENCETOWN 

*EAST LAND 
R YMON 

OrERRAC_/E 

HEXHAM 

.4) 

COCKLE CREEK • 

KIN SS 

C. 

KARUAH 

•00011ww• 

RAIIAM37'0WN 
(RESERVOIR 

vP•C 
NEWCASTLE 

I 0 
/ c7 

WATER CONSERVATION I IRRIGATION COMMISSION 

A 
- 

--ks_CARRINGTON 

PORT r STE:e.HENtS 

, .11 

IC 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

MAY MEDIAN RAINFALL 
MILES 3 4 3 2 0 3 10 13 MILES 

SCALE 

- 

OCEAN 

.5.•30 



32.  Sp 

vs' 

WOLLONG • 

WOO 

ISI 10 

SALISBURY • 

GRESFORD • 

PATERSON 

MAITLAND 
• C. 

CLARE NC ETOW 14 • 

KINROSS 

HEXHAM 

C \ K L E  CREEKS 

• IHONKERAI 

• PI B SH 

•12.00 

FIGURE 9 

A i i  If 
-) 

KARUAH 
CARRINGTON) 

• 
PORT 

GRANAMS7'0WN 
(RESERVOIR 

r 

\ 
CIVIC 

NEWCASTLE? 

WATER CONSERVATION I IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

JUNE MEDIAN RAINFALL 
MILES S 4 3 2 0 10 IS MILES 

SCALE 

.52'00 

OCEAN 



WOO 

WOLLONG • 
4300 

NALISBURY • 

GRESFORD • 

PATERSON 75 ) C LA RE NC E TO 

• EAST MAITLAND RAYMOND 
TERRACE 

HEXHAM 

COCKLE CREEK • 'AS 

FIGURE 10 

MONKERAI 

KARUri> 

opS 
IFic 

NEWCASTLE 

‘.\ 

WATER CONSEATION I IRRIGATION COMMISSION LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

JULY MEDIAN RAINFALL 
M I L I S  5 4 3 I 0 10 i5 MILES 

SCALE 

cEAN 

• 

52.00 



Jja 

. 

32.34 

‘19 
WOLLONG • 

33'00 

SALISBURY • 

GRESFORD • 

vs. 

CM/CHESTER 

47-4, DAMS 

i 

M A I T L A N  
4..4,4) I i 

i 

e. • EAST MAITLAND 
( i 

, RAYMOND ;... 
T E R R A C E ,  tRALURVOIR 

ORANAMS7'0WN 
A 

KINROSS 
4** \ 

i 1 \ 

\ 

• MONKERAI 

t 

\ 
D U N G O G  \ STROU 1 

1,/ 
// 

• PI BRUSH°. 

FIGURE I I 

2 VZ R 

• 

a b)i:ol 
d o l i M a  * 

• 

73"11441% i 
CLARENCETOWN / CI. PATERSON 

#$#'& 

/ C : \ ) \ \  

10° 
KAR AH 

/ 
1> 

HEXHAM 

COCKLE CREEK • 

*IR 

vA 
dc cl 

A CARRINGTON 

)PORT r,STEPHENS - , 
— 

NEW/CASTLE 

WATER CONSERVATION & IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

AUGUST MEDIAN RAINFALL 
M I L E S  5 4 3 2 0 I S  MILES 

SCALE 

OCEAN 

25 

33.10 



51 

FIGURE 12 

'Z. 

SALISBURY 0 

A. • tf• 

_ 74 Afygee 

GRESFORD • 

• 
4:11 

It. 

W O L L O N G  • 

3300 

PATERSON 

CHICHESTER 
DA 

tr% 
'70 

CLARENCETOWN 

4) • EAST MAITLAND 
RAYMOND 
TERRACE 

HEX HAM 

COCKLE CREEK 0 

KIN • 

• MONKERAI 

C. 

DUNGOG \ STROU 

SS 

O P I N E  BRUSH 

CF 

RIVER 

t=3 

On4 

\ KARUAH A d 1>,._P----.... -, CARRINGTON / / A, - ,  . J i  )4.. 
/ - .  \ '• ', ‘_,N..;-- • r '., 

j P O R T  -. STATHAWS 

r 
A 

GRAHAMSTOWN 
(RESERVOIR 

r6v• ifiC 
C 

x-NEWCASTLE 

A '11 

WATER CONSERVATION I IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

SEPTEMBER MEDIAN RAINFALL 
MILES 5 4 3 2 0 10 IS MILES 

SCALE 

OCEAN 



3 0. 

156 

FIGURE 13 

roe., 

W O L L O N G  • 

--. \ 
, \ 

RIVZR 
\J---- 

I 
• MONKERAI 

N \ \ 
SALISBURY • "Ai 

g 
CHICHESTER 

1 

- 7 4 _  DAM 
i S '  

\ 

IN \ _ _ _ -  
x I 10' 0 

0 

% 
1 C. 

I > = IP / \ ••••11 
\ ) 

--..._ 14 
Tr,  

AfYcel.e / 
0 

.1. 

GRESFORD • 

tamps, 

PATERSON 

472, 

MAITLAND 

• 

•0001. 

ttlOPINE 
BRUSH 

t 

t1,5 I 

CLARENCETOWN • 

/ 
) KARUAH A 

_., 
CARRINGTON 

-,-,-...• 
\ \ ._. 

_ 
j P O R T  r STEPHENS:: 

-4',.? I (I • , , 3 
• E A S T  MAITLAND 

••61a" 

HEX HAM 

COCKLE CREEKS 

RAYMOND •-• y- GRAHAMSTOWN 
TER RESERVOIR 

111110111EM° KINROSS \ 

\ 
op,C01c 

NEWCASTLE 

WATER CONSERVATION II IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

OCTOBER MEDIAN RAINFALL 
MILE 5 5 4 3 2 0 5 10 15 MILES 

SCALE 

OCEAN 



157 
1411C. SZ O.1 

3/.10 

SALISBURY 0 

GRESFORD • 

• MONKERAI 

/ 
• PINE BRUSH 

FIGURE 14 

3130 

WO LLONG • 

MAITLAN 

A • ',EAST MAITLAND 

/ERRACE 
KINROSS 

(RESERVOIR 
RAYMOND GRANAMS7'0WN 

PATERSON 

'F3 • 
CLARENCETOWN • 

HEXHAM 

COCKLE CREEK • 

KARUAH 

,--NEWCASTLE 
?P‘C 

WATER CONSERVATION I IRRIGATION COMMISSION 

ifle 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

NOVEMBER MEDIAN RAINFALL 
MILES 3 4 3 2 0 ' S 10 15 MILES 

SCALE 

OCEAN 

530 



.12'00 

oso.36 

FIGURE 15 

SALISBURY • 

‘r, 

GRESFORD • 

.11:30 

;.1" • 

\ PATERS 

..e 
W O L L O N G  • 

31 00 

3 

4.s • 

k MC/MST 
D M 9.4 

tSs 

• M • 

ANZR 

KERAI 

\ 
DUNG G \ 

N .  
...... 
STROU 

\ 
/ 1 

/ 

/C1 1 
C ARENCETOWN • 

• 

• E A S T  MAITLAN 
RAYMOND 

ammooTERRACE 

HEX HAM 

COCKLE CREEK • 

KINROSS 

PINE 
_ S A /  I 

0 
in 

) KARUAH 
/ 

IS ) 
-\,...._ 

CARRINGTON 

j 

\ 4e, G,A.A.A.owN 
- 

„_, , 
PORT , - - - -  , • r\STE_e_HENtS,., 

I• •—,__ 

( R E S E R  OIR 

wingootta 

1f 
vIC 

, 
opS 

NEWCASTLE 

WATER CONSERVATION & IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

DECEMBER MEDIAN RAINFALL 
M I L E S  S • 3 Z 1 0  IS  MILES 

SCALE 

OCEAN 

,32'00 



159 

32" 

Recent 

Permlam 

Carboniferous 

LEGEND 

r- Alluvium 

Coastal Sand Beds 

Sandstones, Coal, 
Conglomerates, Shales. 

Tuffs, Sandstones, Volcanks, etc. 

oct 

Figure 16 

WATER CONSERVATION It IRRIGATION COMMISSION 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

GEOLOGICAL FORMATIONS 
SCALE IN MILES 

5 5 ail 15 

31° 



160 

33° 

t'Y 
UPPER r..4 
ALLYM sAusaufrr 

ARRAIOU.A 

-o 

"E.' • 

LOSTOCK 

ItIOUNws 

• • • ' 

33 

GOSTWYCK • 

4. 

• 

TILUGRA 

•.1:,/i;r11 

Figure 17 

I.EGEND 

Staff Gauges 
Automatic Recorders (Pressure Typa)_ 

; A i "  
3 ° 

( float Tape) 
7./07 

Discontinued Stations 

( 

DUNGOG 

• 

re 

L-"\GUS 
?MART1 

CLARDICETOWN 

0 

• 

, ‘ ‘ , 4, , , 
I 
I 

"61AHARISTEIVIN 
RESERVOIR 

C e r  L 

KARUAH 

Rivre 

e"3 

STROUD 

Creek 

A 

00•`' 

S i l  N I /  NS 

J 

WATER CONSERVATION & IRRIGATION COMMISSION 

• 

LOWER HUNTER RIVER BASIN 
I N C L U D I N G  KARUAH RIVER BASIN 

GAUGING STATIONS 
. AS AT 30th JUNE 14613 , MILES 7 9 5 11) 15mias 



80000 

6(1000 

40,000 

U.1 
U.1 
U- 

20,000 
UJ 

C.) 
4 

0 

DISCHARGE 

, 
ALLYN RIVER AT HALTON 

_ , 

1943 1944 1945 1946 1947 

1 1 I 
1948 1949 1950 1951 1952 

.... 

1953 1954 1955 1956 1957 1940 1941 1942 

10G000 

80,000 

6opoo 
40,000 

20,000 

HYDROGRAPHS OF MONTHLY DISCHARGES 
ALLYN RIVER AT HALTON 
KARUAH RIVER AT MONKERAI 
HUNTER RIVER AT BELMORE BRIDGE 

1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 

60000 

40000 

20000 



161 
80,000 

'FIGURE 18 

60,000 

40,000 

20,000 

1958 11959 I 1960 1961 1962 1963 1964 p1965 o 

$ 18 2 A 3 8 

• 1958 1959 1960 1961 1962 1963 1964 1965 

100,000 

cc 60,000w 

40,000 

20,000 

HUNTER RIVER AT BELMORE BRIDGE 

DISCHARGE 

>- 

600000 z 0 
2 

400,000 

200,000 

0 
1958 1959 1960 1961 1962' '1963 1964 1965 



5 

MONTHLY 

DISCHARGE 

162 FIGURE W 

300 0004 

200.000 

100 000 

•10116 301111100 

300.000 

100.000 

0 

I 

[WILLIAMS RIVER AT GLEN MARTINI 

,II 

I 

0 
. .444 •... ..... 

SO 

00 

40 

20 

T O (  1 , 0  • rrea 

000 

000 

.000 

i WILLIAMS RIVER AT TILLIGPA 
1110 

. 

1 

1 
, 

...now 

. . 

I 1 ! 

- --- •-- -- - ---- ---- - -  - - • - 

HYDROGRAPHS OF MONTHLY DISCHARGES 

WILLIAMS RIVER AT GLEN MARTIN 
WILLIAMS RIVER AT TILLIGRA 
PATERSON RIVER AT MOUNT RIVERS 

110.000 

40.000 

40000 

20 000 

00 

[PATERSON RIVER AT MOUNT RIVERS 
4111010 

.410/2/M1 

40000 

30.000 

1.1 

0 0 
1926 1927 1930 0959 0920 0920 0943 0943 0944 0943 



900 

163 FIGURE 20 

MB MMOMMIUMMOMMOOMMOMMEMOMMOO MOMOMMOOMEMMOMMIIMEM 
OOMMOMOMOOMMEMOMMEMMOMMOMMIT MMOMMIMMOMMMUMMOMMO 

OM MOOMM MMOMMOMMOMM I M M O  NOMMEMOMIMMWOMMOMOMME 
MBOOMEM • MOOMOMME MEMMOMME OOMMOMMOMOMMEMOMMOMME 

8 0 0  i i  iiiiiiiiiiiiiiiiiiliiiiiiiuiiiiiiiiiiHiiiiiiiii 

700 

600 

300 

mmummommummummmommemommommumommummsm mom mmummommmommommmommilmummemmommomm Ern= moungssimegmmegoilimmemm UMOOMMEMOMMINIMMINAMEMOM 
MINIMMOMMOMMOMMMOMMO m e m  spommommommemommoomme oplimmumimimmommi mommumpommommommommingimm• mommom m m um m o m =  mom • milmommomm 

MOMEMMOMM OMMOMOMMIMOMOMMEMOMOMOMMOMMOMMOMMOMMOOMM 
OMMOMMMOM MOOMMOOMMEMINIMMOMOMMOOMMOOMOMMEMMOMMEMMIO 
OMOOMMOMM IIMMOOMMEMOMEMMOMMOMOOMOMMEMMUMMOMMOMO 
MOOMMEMOMOMMOMMOM MEMOMMEMMOMOMMMOMMOMMOMMMEMMOOMM 

I MOOMMO = M O M  1111 I I M M U N E  OM M O M  MOMMOMMOOMME 
1 1 1 1 1 1  I II 

I I  
I I I  I 1 1 1 1 1  III 

OM = I M O  MOO 
WO•MOMOMMEMOOMM MI IMMEMO 

• MI M I I  
MIOMMEMOMEEMMOMMEMM 

IIIHHhIIIIIIIIIIIflhIIIIIHhIIIflI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I 

I 

MOMIIMMOMMEMMOMMOMMMINIMMEMMO MMIIMMOMMOMMOOMMOMOMMO 
MMOHMEMOMOMMEMMOMMEMMOMMUMMEMOM MOMMUUMMOUUMINUMMEM 

OMMIMONOMMEME M O M  MEMOMMOMOMMOMOMOMMEMOMOMMOMMO 
O W E S  M • M = O M  • O E M  • MMOMMEMMOMM OMMOMMINIMM 

INIMMOOMMOMMMOMMOMMMOOMOOMMMOMOM MOOMMOOMMMOOOMOMM 
MOMMAMOMMOMMEMOMMEMOMMEMEMUMEMMEMOMMOMMEMOMMEMOM 
OMMOMMIIMMMOMMOMMOOMOMMEMMOMMMOMMOMOMMOMMEIMOMMOOMO 

I MOIMMIIMMOMMIIMMOMME • • • • • • • • • • • • u • •  •MOIMMOMMIMMOMMMOMO 
1 

200  UUIUUUuuiUIulUuuuUUUiUIiUiUUiUIUUiUUiUUUUIUuUuUll 

100 

0 

MEMIIMMWOMMEMMEMMOMMEMOMMOM MINIMMEMEMO MMINIMOOMMMOM 
MOMMEMMAMOMMOMMEMOOMMIMOMMOMMOMMOMMIMMOMEMMOMMEMMO 
MOOMMMOMMOMMEMMOMOMMOMOMMOMMEMMOMMEMOR MOMMOMOMMUM 

hIIIIIIIIIIIIh. 
g, 

MEMOMMOOMMOOWN141 
MOMMOOMEMMIMMEMINIft.- 
MOMOMMOMMOMMEMEMMEOMMIWM=mmilfe MMEMMOMMEMMEMMOMMEMOMMMOMMIUmunftl 

— OMMOOMMINIMMEMMMOMMOOMMOMOMMOMMUmiiir.1.722STIPMMS 
0 20 AO 60 80 

PERCENTAGE OF TIME FLOW WAS EQUAL TO 
OR GREATER THAN INDICATED VALUE 

FLOW DURATION CURVE FOR 
ALLYN RIVER AT HALTON 

100 



164 FIGURE 21 

9000 

- 8 0 0 0  

7000 

6000 

, 

41_ 
_ 

4 

4- 

(r) 
5 0 0 0' - 

- - 1 

0 4 0 0 0  

1000 

• 

1-- 
4 

0 20  4 0  6 0  80 100 

PERCENTAGE OF TIME FLOW WAS EQUAL TO 

OR GREATER THAN INDICATED VALUE 

FLOW DURATION CURVE FOR 
HUNTER RIVER AT BELMORE BRIDGE 



165 FIGURE 22 

900 

800 

700 

600 

LU 500 

9 400 

300 

200 

100 

0 

- 

- . 

_ 

IIM11111111111111111111111 11111111111111111111 
0 20 

PERCENTAGE OF TIME FLOW WAS EQUAL TO 

OR GREATER THAN INDICATED VALUE 

4 0  6 0  80 

FLOW DURATION CURVE FOR 
KARUAH RIVER AT MONKERAI 

100 



900 

166 FIGURE 23 

800 

700 

600 

Cl, 500 

400 

300 

200 

100 

0 

1111111110111 

NENE 
M•M 

II 
1111111=11 

-""•911111111.111•11111111MMIIIIIII 

aims 
0 20 , 40 60 80 100 

PERCENTAGE OF TIME FLOW WAS EQUAL TO 
OR GREATER THAN INDICATED VALUE 

FLOW DURATION CURVE FOR 
PATERSON RIVER AT MOUNT RIVERS 



900 

167 FIGURE 24 

800 

700 

LA-1 500 

0 400 
172 

0 20 

PERCENTAGE OF 

OR GREATER 

4 0  60 

TIME FLOW WAS 

THAN ' INDICATED 

80 

EQUAL TO 

VALUE 

FLOW DURATION CURVE FOR 
WILLIAMS RIVER AT GLEN MARTIN 

100 



168 FIGURE 25 

900 

800 

700 

600 

w 5 00 

0 400 
aj. 

300 

200 

100 

0 

H-4 

11, 

0 20 40 

PERCENTAGE OF TIME FLOW WAS EQUAL TO 
OR GREATER THAN INDICATED VALUE 

60 80 

FLOW DURATION CURVE FOR 
WILLIAMS RIVER AT TILLIGRA 

'100 



169 FIGURE 26 

uJ 
4 

CATCHMENT 

09 

08 

07 

06 

o as 
LU 

2 
LU 
C4 

04 

0 

cc UJ 
Q_ 

U) 

LU 
(I) 

03 

0.2 

0.1 

0 20 

PERCENTAGE OF 

OR GREATER 

rtP67. _ 

'MARTIN 

I 1 
AT-- 

4 • - 
- 

TUVE A 
MAE - 

4 0  6 0  80 

TIME FLOW WAS EQUAL TO 

THAN INDICATED VALUE 

FLOW DURATION CURVES FOR 
LOWER HUNTER RIVER VALLEY 

100 



i..) 

1929 

1930. 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

9 
N.) 
u. 

GAUGE HEIGHT AT BELMORE BRIDGE — 
t . )  G.) alL A) 1%) ( a  G./ .1/.. 

0 ut 0 0 uv 0 U .  0 

FEET 
14 

1855 

1856 

/857 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

10 

0..) 1.1 G.) 4... 
0 GO/ 0 GA 0 

1892 
, 

I 

-- 
1893 

_- 

, 

1894 . 

1895 

1896 ' 

T1 
. 1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

111" 

r . 
0 
C3 
1=1 

— 

"2 
MI 
311" 
,C 
CO3 Z 

0 

x) m 0 Fri 
>IC 0 

m cc.ii C, 
MI 
M1 — 1 

I 
I 

0 
= 1 

1 
. C3 

Na 
CTI 

, ' T1 
M1 , MI 
...1 

31111 

, 

1948 ....1 

If. i 





1 

170 FIGURE 27 

- NO RECORDS .-4111. 

11 - 

CV 

S 
N. 
S 1 1 I i 

_ I - - 

I 11 1 cn Nt in • 0  N CO 0% 
F .  Oh 6: F. 

0 
N 
O. 

N 
N 
0% 

r) 
N 
0. 

If 
N 
04 

01 
N 
Oh 

1 

- 

1,16 

-..... 
- _ 

N C I  V In 
I A  in in kr) r .  co co• o In in in .745 

0. O. 0% * 0. 

BELMORE BRIDGE MAITLAND 

N 
? 



70 

60 

50 
7 
r / 
/ (,) UJ 
/ AVERAGE RAINFALL 34 • 33 INCHES 

o / 
40 

/ / „ /  / 

/ 7 7  7 '// / 
4 

30 z 
4 / • 

<-1 

z 
m / 20 

, /  / / / • / , 
z 

, // 

10 

0 

YEARS 

/ 

0 

ANNUAL RAINFALLS AT EAST MAITLAND 

/ 

0 to 

PERIOD 1903 to 1965 



NN\\\\ 
\ 

\ \ 

\ 

\\\\\N\ 

\ 

1960 

1965 

INCOMPLfTE RECORDS- 1955 

8Z 

381191J 



450 

172 FIGURE 29 

00 

300 

100 

100 

-1 

6000 

—t- 5000  w 
(77— 

. _ I— 
" 

0 
4000R- 

0 

^ 

_epe, se _ 
cc 

3000 2 

1000 0 

0 0 
-4P In 4z, 1 \  CO Os 0 Cs1 cs, • •O c0 Os 0 •••-• 

..zr to in in In In in In I n  I n  I n  sO ' 0  * 0  • 0  ,0 
Os 

IRRIGATION LICENSES 
ISSUED BY 

WATER CONSERVATION AND IRRIGATION 'COMMISSION 
IN 

LOWER HUNTER RIVER VALLEY 



11 173 

SALISBURY 
DAM SITE r 

ALLYN 
DAM SITE 

;. UPPER ILANUAN 
DAM WE 

CAIPABOUA 
DAN WE 

.r o v e n  um 
NOMURA! 
DNA SITE 

HOLTON 
Wm WE TILLISRA 

D U I  SITE 

xtfran 

re 

MAITLAND 

RAYMOND 
Ct TERRACE 

HEXHAM 

NEWCASTLE 

DUNGOG 

KARUAH 

I/ 
411111 

1111JAISTIWN 
WHIM 

FIGURE 30 

S CREEK 
D U I  SITE 

STROUD 

SII PHI N'S 

WATER CONSERVATION & IRRIGATION COMMISSION 

31° 

37-5 

LOWER HUNTER RIVER BASIN 
INCLUDING KARUAH RIVER BASIN 

PROPOSED DAM SITES 
SCALE IN MILES 

0 5 19 15 

33* 




