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By THE HON. J . G .  BEALE, M.E. ,  A . S . T . C ,  Mech. Eng., 

M . I . E .  A u s t . ,  M.ASCE., M.A.S.M.E. ,  M . A . S . A . E . ,  M.L.A. 

MINISTER FOR CONSERVATION 

NEW SOUTH WALES 

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

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

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

t o  undertake  a survey  o f  t h e  S t a t e ' s  w a t e r  r e s o u r c e s  on an i n d i v i d u a l  valley 

b a s i s  t o  e n a b l e  t h e  formulat ion  o f  a b a l a n c e d  and sound ly  based  programme of 

w a t e r  conservation. 

The s u r v e y ,  which  w i l l  be  completed  t h i s  y e a r ,  i n v o l v e s  t h e  preparation 

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

S t a t e  and r e p r e s e n t s  t h e  l a r g e s t  and most  comprehensive  s tudy  o f  i t s  type 

e v e r  undertaken i n  Australia. 

In  t h e  s u r v e y ,  s t u d i e s  a r e  b e i n g  made o f  t h e  p h y s i o g r a p h y ,  climate, 

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

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

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

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

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

C l a r e n c e  R i v e r  V a l l e y  i s  t h e  e l e v e n t h  t o  b e  issued. 

JAC C. BEALE. M.L.A. 

May, 1968. 
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WATER RESOURCES OF THE CLARENCE RIVER VALLEY 

1 .  INTRODUCTION. 

Water i s  e s s e n t i a l  t o  t h e  c o n t i n u e d  e x i s t e n c e  o f  human l i f e  and with 

e v e r  i n c r e a s i n g  demands b e i n g  imposed by modern s o c i e t i e s  t h e  availability 

o f  s u i t a b l e  s u p p l i e s  has  become a major f a c t o r  c o n t r o l l i n g  development. 

Both primary and secondary  i n d u s t r y  make heavy demands f o r  water, 

About a thousand pounds o f  w a t e r  i s  needed t o  produce a s i n g l e  pound o f  food 

w h i l s t  n e a r l y  t h r e e  hundred pounds o f  w a t e r  i s  r e q u i r e d  i n  t h e  p r o d u c t i o n  of 

each pound o f  steel. 

Although t h e r e  i s  an abundance o f  w a t e r  on  Earth o n l y  a v e r y  small 

p e r c e n t a g e  o f  i t  i s  i n  a form o r  l o c a t i o n  s u i t a b l e  f o r  u s e  i n  meeting 

d o m e s t i c ,  i n d u s t r i a l  and a g r i c u l t u r a l  demands. 

The t o t a l  volume o f  w a t e r  on Earth i s  about  320 m i l l i o n  c u b i c  m i l e s  of 

which about  9 7 . 2  p e r c e n t  i s  i n  t h e  o c e a n s  and t o o  s a l i n e  f o r  direct 

consumptive  u s e .  A f u r t h e r  2 p e r c e n t  l i e s  f r o z e n  i n  t h e  p o l a r  r e g i o n s  while 

underground w a t e r  compr i se s  o v e r  9 9 . 5  p e r c e n t  o f  t h e  remaining  0 . 8  percent. 

S u r f a c e  w a t e r  c o n t a i n e d  i n  l a k e s  and s treams  t h e r e f o r e  r e p r e s e n t s  only 

about  0 . 0 0 4  p e r c e n t  o f  t h e  t o t a l  volume o f  w a t e r  on Earth. 

A u s t r a l i a  i s  o f t e n  r e f e r r e d  t o  a s  t h e  w o r l d ' s  d r i e s t  c o n t i n e n t .  The 

a v e r a g e  annual  r a i n f a l l  i s  o n l y  about l k  f e e t  compared w i t h  t h e  a v e r a g e s  of 

about  2 f e e t  f o r  A f r i c a ,  A s i a  and Europe and a l m o s t  4k f e e t  f o r  South America. 

Over much o f  t h e  A u s t r a l i a n  c o n t i n e n t  a v e r a g e  monthly r a i n f a l l  does 

n o t  e x c e e d  t h e  p o t e n t i a l  e v a p o r a t i o n  l o s s  i n  any month o f  t h e  y e a r .  I t  is 

n o t  s u r p r i s i n g  t h e r e f o r e  t h a t  on  t h e  b a s i s  o f  s u r f a c e  w a t e r  r e s o u r c e s  the 

comparison between A u s t r a l i a  and o t h e r  c o n t i n e n t s  i s  even  more unfavourable. 

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

have  been a s s e s s e d  a t  about  240 m i l l i o n  a c r e  f e e t .  These r e s o u r c e s  are 

e q u i v a l e n t  t o  a depth  o f  l e s s  than 2 i n c h e s  o v e r  t h e  whole  c o n t i n e n t  as 

a g a i n s t  d e p t h s  o f  about  7 i n c h e s  f o r  A f r i c a ,  9 i n c h e s  f o r  A s i a  and Europe 

and 19 i n c h e s  f o r  South  America. 
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As t h e r e  a r e  no s treams on t h e  A u s t r a l i a n  mainland which a r e  permanently 

snow f e d ,  f l o w s  a r e  l a r g e l y  dependent  on  t h e  o c c u r r e n c e  o f  r u n o f f  producing 

s torms .  For t h i s  r e a s o n  A u s t r a l i a n  s treams  t e n d  t o  e x h i b i t  a more highly 

v a r i a b l e  f l o w  than t h o s e  i n  o t h e r  continents, 

The average  annual  r a i n f a l l  o f  t h e  Clarencoe R i v e r  V a l l e y  h a s  been 

a s s e s s e d  a t  a p p r o x i m a t e l y  42 i n c h e s  and i s  about  t w i c e  t h e  average  value 

f o r  New South Wales° However w i t h i n  t h e  v a l l e y  t h e  average  annual rainfall 

v a r i e s  from a lmos t  80 i n c h e s  near  Dorr igo  t o  about  30 i n c h e s  on t h e  northern 

and s o u t h e r n  e x t r e m i t i e s  o f  t h e  v a l l e y  near  t h e  Great  D i v i d i n g  Range. 

The average  annual  s u r f a c e  w a t e r  r e s o u r c e s  o f  t h e  Clarence  V a l l e y  have 

been a s s e s s e d  a t  4 , 0 0 0 , 0 0 0  a c r e  f e e t  which i s  e q u i v a l e n t  t o  an average  of 

about  9 i n c h e s  o f  r a i n f a l l  o c c u r r i n g  w i t h o u t  l o s s  o v e r  t h e  whole  valley. 

On a square  m i l e  o f  catchment area  b a s i s  t h e  s u r f a c e  w a t e r  resources 

o f  t h e  Clarence  V a l l e y  a r e  a p p r o x i m a t e l y  f i v e  t i m e s  t h e  average  f o r  the 

whole  o f  New South Wales and about  one s i x t h  g r e a t e r  than  t h e  average  for 

c o a s t a l  New South Wales. 

2 .  PHYSIOGRAPHIC FEATURES. 

The main f e a t u r e s  o f  t h e  Clarence  R i v e r  V a l l e y  a r e  shown a t  F igure  1, 

and g e n e r a l i s e d  land  s l o p e s  a r e  i n d i c a t e d  a t  F igure  2. 

The v a l l e y  i s  bounded on t h e  w e s t  by t h e  Great D i v i d i n g  Range, which 

does  n o t  g e n e r a l l y  r i s e  t o  any g r e a t  e l e v a t i o n  above t h e  surrounding plateau, 

and f o r  t h e  most  p a r t  t r a v e r s e s  u n d u l a t i n g  or h i l l y  c o u n t r y .  I t  does, 

however,  c o n t a i n  some h i g h  p e a k s ,  and i n  t h e  c e n t r a l  and southern  portions 

t h e  mountains  o f  Bajimba, Capoompeta, and Ben Lomond a l l  r i s e  t o  elevations 

e q u a l l i n g  o r  e x c e e d i n g  5 , 0 0 0  feet. 

I n  p l a c e s ,  t h e  t a b l e l a n d s  e x t e n d  f o r  some d i s t a n c e  t o  t h e  e a s t  o f  the 

D i v i d e  b e f o r e  t h e  country  f a l l s  away i n t o  s t e e p ,  d i s s e c t e d  v a l l e y s  leading 

t o  t h e  Clarence  R i v e r .  The main t a b l e l a n d  a r e a s ,  c h a r a c t e r i s e d  by 

u n d u l a t i n g  o r  even f l a t  c o u n t r y ,  a r e  t h o s e  between t h e  Maryland and Boonoo 

Boonoo R i v e r s  ( e l e v a t i o n  from 2 , 0 0 0  t o  3 , 0 0 0  f e e t ) ,  e a s t  o f  Tenterfield 

( e l e v a t i o n  m a i n l y  around 3 , 0 0 0  f e e t ) ,  and from t h e  G i b r a l t a r  Range t o  Ben 

Lomond ( e l e v a t i o n  3 , 0 0 0  t o  4 , 0 0 0  feet). 
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Many o f  t h e  s t r e a m s  d r a i n i n g  t h e  New E n g l a n d  T a b l e l a n d s  s u c h  a s  the 

M a r y l a n d ,  C a t a r a c t  a n d  Mann R i v e r s  i n i t i a l l y  f l o w  n o r t h  o r  n o r t h  east, 

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

coast. 

The s o u t h e r n  b o u n d a r y  i s  fo rmed  b y  a n  e a s t w a r d  s p u r  o f  t h e  Great 

D i v i d i n g  Range a n d  i n c l u d i n g  t h e  B a l b l a i r  a n d  Doughboy Ranges ,  and  also 

C h a n d l e r ' s  P e a k ,  Round M o u n t a i n  a n d  Mount D a r k i e ,  w h i c h  a l l  r i s e  t o  elevations 

g r e a t e r  t h a n  5 , 0 0 0  feet. 

S t r e a m s  d r a i n  g e n e r a l l y  n o r t h w a r d  f rom t h i s  b o u n d a r y ,  a n d  p l a t e a u  areas 

a r e  a g a i n  i n  e v i d e n c e ,  e x t e n d i n g  f o r  some d i s t a n c e  n o r t h  o f  t h e  boundary. 

Between Ben Lomond a n d  E b o r  t h e  g e n e r a l  p l a t e a u  e l e v a t i o n  r a n g e s  between 

3 , 0 0 0  a n d  4 , 0 0 0  f e e t ,  a n d  a r o u n d  D o r r i g o  i t  i s  i n  t h e  v i c i n i t y  o f  2 , 5 0 0  feet. 

E a s t  o f  U long ,  t h e  c o u n t r y  i s  b r o k e n  a n d  d e e p l y  d i s s e c t e d  b y  t h e  headwaters 

o f  t h e  O r a r a  R i v e r  a n d  i t s  tributaries. 

From Mount D a r k i e  e a s t w a r d s ,  t h e  s o u t h e r n  b o u n d a r y  i s  t h e  c r e s t  o f  a 

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

t e r r a i n  d r o p s  r a p i d l y  t o  t h e  f l o o r  o f  t h e  B e l l i n g e r  R i v e r  V a l l e y ,  which 

a d j o i n s  t h e  C l a r e n c e  V a l l e y  i n  t h i s  area. 

The s e c t i o n  o f  t h e  e a s t e r n  b o u n d a r y  o f  t h e  v a l l e y  f rom a b o u t  Coff's 

H a r b o u r  t o  Yamba c o n s i s t s  o f  a r e l a t i v e l y  low r a n g e  o f  h i l l s ,  w i t h  some 

p e a k s  h i g h e r  t h a n  1 , 0 0 0  f e e t  b u t  g e n e r a l l y  a r o u n d  600 f e e t .  Land slopes 

a l o n g  t h e s e  h i l l s ,  w h i c h  a r e  known i n  t h e i r  n o r t h e r n  s e c t i o n  a s  The Coast 

Range ,  a r e  m a i n l y  h i l l y  t o  steep. 

The n o r t h e r n  p a r t  o f  t h e  e a s t e r n  b o u n d a r y  i s  formed b y  t h e  Richmond 

Range ,  sweep ing  f i r s t  i n  a w e s t e r l y  d i r e c t i o n  f rom t h e  c o a s t ,  a n d  then 

n o r t h w a r d s  t o  j o i n  t h e  McPherson Range n e a r  Woodenbong. The McPherson 

Range a n d  p a r t  o f  t h e  G r e a t  D i v i d i n g  Range c o n s t i t u t e  t h e  n o r t h e r n  boundary 

o f  t h e  valley. 

Running  w e s t  f rom t h e  c o a s t ,  t h e  Richmond Range i s  i n i t i a l l y  a t  a 

r e l a t i v e l y  low e l e v a t i o n ,  and t r a v e r s e s  m a i n l y  u n d u l a t i n g  and h i l l y  country 

t o  a p o i n t  about  t h i r t y  m i l e s  i n l a n d .  From t h i s  p o i n t  t o  t h e  McPherson Range, 

i t  r i s e s  a s  a narrow r i d g e  from 1 , 0 0 0  f e e t  i n  t h e  sou th  t o  o v e r  1 , 5 0 0  feet. 
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i n  t h e  n o r t h  and i s  f l a n k e d  by rugged s l o p e s  on both  t h e  e a s t e r n  ana western 

sides. 

The McPherson Range and t h e  n o r t h e r n  end o f  t h e  Great  D i v i d i n g  Range are 

a l s o  h i g h  r i d g e s ,  w i t h  rugged s l o p e s  on t h e  s o u t h e r n  s i d e ,  where t h e  country 

f a l l s  away t o  t h e  v a l l e y s  o f  t h e  n o r t h e r n  t r i b u t a r i e s  o f  t h e  C l a r e n c e .  The 

r i d g e  e l e v a t i o n  v a r i e s  from about  1 , 8 0 0  f e e t  a t  t h e  l o w e s t  p o i n t  t o  over 

4 , 0 0 0  f e e t  on one peak. 

W i t h i n  t h e s e  boundar i e s  a v a r i e t y  o f  l and  forms e x i s t .  The northern 

t r i b u t a r i e s  o f  t h e  upper C larence  f l o w  southwards and have g e n e r a l l y  widened their 

v a l l e y s  i n  t h e  s o f t ,  s ed imentary  r o c k s ,  r e s u l t i n g  i n  t h e  development of 

c o n s i d e r a b l e  a r e a s  o f  good,  a r a b l e  l a n d .  Some o f  t h e s e  s t reams ,  such as 

Koree lah  and Tooloom Creeks ,  have a l s o  formed a l l u v i a l  f l o o d  p l a i n s .  Between 

t h e  v a l l e y s  a r e  s t e e p ,  b a s a l t  capped r i d g e s  s u p p o r t i n g  a dense  vegetative 

cover. 

Open c o u n t r y  w i t h  c o n s p i c u o u s  sands tone  h i l l s ,  between which a r e  wide, 

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

The s t reams  f l o w i n g  e a s t  from t h e  New England T a b l e l a n d s ,  from the 

Maryland River. i n  t h e  n o r t h  t o  t h e  Sara R i v e r  i n  t h e  s o u t h ,  e n t e r  some very 

rugged c o u n t r y  a f t e r  t h e y  l e a v e  t h e  p l a t e a u  margin.  On t h e i r  d e s c e n t  t o  the 

l o w l a n d s  t h e y  have  become e n t r e n c h e d  i n  deep v a l l e y s  and g o r g e s  and the 

surrounding  country  i s  d e e p l y  d i s s e c t e d  by t h e i r  t r i b u t a r i e s .  Much o f  this 

broken c o u n t r y  i s  s u i t a b l e  o n l y  f o r  low d e n s i t y  grazing. 

The Guy Fawkes R i v e r  and t h e  Nymboida R i v e r ,  d r a i n i n g  t h e  s o u t h  o f  the 

V a l l e y ,  a l s o  e n t e r  rugged,  d i s s e c t e d  country  a f t e r  l e a v i n g  t h e  p l a t e a u  along 

t h e  s o u t h e r n  boundary. The OrAra R i v e r ,  however,  i s  c h a r a c t e r i s e d  by a 

broader  and f l a t t e r  v a l l e y ,  and by t h e  development o f  f l o o d  p l a i n s  bordering 

t h e  main s tream.  Rugged s l o p e s  e x i s t  t o  t h e  w e s t  o f  t h e  r i v e r ,  a s  t h e  country 

r i s e s  t o  t h e  d i v i d e  between t h e  Orara and Nymboida sys tems;  but  t o  t h e  east, 

t h e r e  i s  o n l y  one rugged a r e a  n e a r  C o f f ' s  Harbour, and t h e  remainder i s  either 

u n d u l a t i n g  o r  hilly. 

Below t h e  w e s t e r n  and s o u t h e r n  p l a t e a u x ,  t h e  country  i s  predominantly 

rugged downstream a s  f a r  a s  Copmanhurst, w i t h ,  o n l y  r e l a t i v e l y  narrow fingers 

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

o f  some o f  t h e  streams. 
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Downstream from Copmanhurst, where t h e  C larence  R i v e r  comes w i t h i n  tidal 

i n f l u e n c e ,  t h e  v a l l e y  commences t o  open o u t ,  and t h e r e  a r e  l a r g e  a r e a s  of 

a l l u v i a l  f l a t s  and u n d u l a t i n g  c o u n t r y  b e t w e e n  Copmanhurst and t h e  c o a s t .  Most 

o f  t h e  i n t e n s i v e  a g r i c u l t u r e  o f  t h e  Clarence  V a l l e y  i s  c o n c e n t r a t e d  i n  this 

f e r t i l e  a r e a ,  which a l s o  i n c l u d e s  t h e  main c e n t r e s  o f  p o p u l a t i o n ,  principal 

o f  which i s  t h e  C i t y  o f  Grafton. 

D e t a i l s  o f  land s l o p e s  o v e r  t h e  C larence  V a l l e y  a r e  g i v e n  a t  Table  1, 

which shows t h a t  o n l y  about  one s i x t h  o f  t h e  v a l l e y  can be c l a s s i f i e d  a s  having 

a gener ia l l y  f l a t  s u r f a c e .  A f u r t h e r  one s i x t h  i s  u n d u l a t i n g  t o  h i l l y ,  while 

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

but  c a n  p r o v i d e  u s e f u l  g r a z i n g ,  o c c u p i e s  about  one t h i r d  o f  t h e  Val ley .  Rugged 

o r  mountainous t e r r a i n ,  which i s  o f  o n l y  l i m i t e d  v a l u e  even  f o r  g r a z i n g  and is 

g e n e r a l l y  h e a v i l y  t imbered ,  o c c u p i e s  t h e  remaining  one t h i r d .  I t  i s  thus 

apparent  t h a t  rugged and s t e e p  s l o p e s  a r e  predominant i n  t h e  Clarence  Valley, 

and tha t  a r a b l e  land i s  o f  l i m i t e d  e x t e n t ,  b e i n g  c o n f i n e d  by v i r t u e  of 

topography a l o n e  t o  about  one  t h i r d  o f  t h e  area. 

TABLE 1 .  

Classification P e r c e n t a g e  o f  Area 
o f  Valley 

Most ly  f l a t  - S l o p e s  up t o  3 
d e g r e e s  

. 

17% 

Undula t ing  t o  H i l l y  - S l o p e s  from 177. 
3 t o  8 degrees 

H i l l y  t o  S t e e p  - S l o p e s  from 8 to 337. 
15 degrees 

Rugged o r  Mountainous - Slopes 
e x c e e d i n g  15 degrees 

337. 

_ 
The o r i g i n a l  l and  c o v e r  o f  t h e  v a l l e y  h a s  been l i t t l e  d i s t u r b e d  o v e r  much 

o f  t h e  c e n t r a l ,  rugged a r e a ,  b u t  medium o r  heavy  c l e a r i n g  h a s  taken  p l a c e  in 

o t h e r  s e c t i o n s  t o  make way f o r  p a s t o r a l  and a g r i c u l t u r a l  deve lopment .  The 

n a t u r a l  t imber  s p e c i e s  encompass a f a i r l y  w i d e  f i e l d ,  t h e  p r e v a i l i n g  climate 

produc ing  some o f  t h e  S t a t e ' s  most  v a l u a b l e  hardwood and brushwood forests. 

Hardwood t i m b e r s  a r e  found i n  open Euca lypt  f o r e s t s  which o c c u r  over 

most  o f  t h e  v a l l e y .  I n  some o f  t h e  d r i e r  s e c t i o n s  i n  t h e  w e s t  and n o r t h ,  a 

number o f  i n l a n d  s p e c i e s  o c c u r  i n  a s s o c i a t i o n  w i t h  some o f  t h e  more drought 
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r e s i s t a n t  o f  t h e  c o a s t a l  s p e c i e s .  I n  t h e  h i g h e r  r a i n f a l l  a r e a s ,  g o o d  stands 

o f  m i x e d  h a r d w o o d  o c c u r ,  a t t a i n i n g  h e i g h t s  up t o  1 5 0  f e e t  a n d  more. 

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

a r e  o f  t h e  s u b — t r o p i c a l  j u n g l e  t y p e  a n d  c a r r y  d e n s e  s t a n d s  o f  species 

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

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

A v a l u a b l e  s u b — t y p e  w h i c h ,  i n  New S o u t h  W a l e s ,  i s  f o u n d  o n l y  o n  t h e  far 

n o r t h  c o a s t ,  i s  t h e  Hoop P i n e .  T h i s  s p e c i e s ,  now l a r g e l y  eliminated, 

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

C l a r e n c e  Valley. 

3 .  CLIMATIC FEATURES. 

R a i n f a l l  

R a i n f a l l  i n  t h e  C l a r e n c e  R i v e r  V a l l e y  i s  c o n t r o l l e d  t o  a l a r g e  e x t e n t  by 

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

t h e  n o r t h e r n  a n d  s o u t h e r n  tributaries. 

I n  t h e  n o r t h ,  a n n u a l  m e d i a n  r a i n f a l l s  e x c e e d  4 5  i n c h e s  a l o n g  t h e  high 

c o u n t r y  o f  t h e  R i c h m o n d  R a n g e ,  b u t  f a l l  t o  b e l o w  35  i n c h e s  i n  t h e  v a l l e y s  to 

t h e  w e s t  o f  t h e  r a n g e .  ( T h e  m e d i a n  i s  t h a t  r a i n f a l l  e q u a l l e d  o r  e x c e e d e d  on 

5 0  p e r c e n t  o f  o c c a s i o n s ) .  A s i m i l a r  s h a d o w i n g  e f f e c t  i s  e v i d e n t  i n  the 

s o u t h ,  w h e r e  a n n u a l  m e d i a n  r a i n f a l l s  r a n g e  u p  t o  m o r e  t h a n  70 i n c h e s  around 

D o r r i g o ,  b u t  d e c r e a s e  t o  l e s s  t h a n  35 i n c h e s  i n  t h e  " s h a d o w e d "  a r e a  n o r t h  and 

w e s t  o f  W o n g w i b i n d a .  I n  t h e  v i c i n i t y  o f  t h e  G i b r a l t a r  R a n g e ,  e x t e n d i n g  from 

t h e  w e s t e r n  b o u n d a r y  o f  t h e  v a l l e y ,  a n n u a l  m e d i a n s  e x c e e d  4 0  i n c h e s ;  while 

i n  t h e  l o w e r  p a r t  o f  t h e  v a l l e y ,  t h e y  d e c r e a s e  f r o m  a b o u t  55 i n c h e s  o n  the 

c o a s t  t o  a b o u t  3 5  i n c h e s  w e s t  o f  G r a f t o n .  T h e  d i s t r i b u t i o n  o f  a n n u a l  Median 

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

s h o w n  a t  F i g u r e s  4 t o  15. 

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

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

D e c e m b e r  t o  A p r i l ,  w h e n  a b o u t  55  p e r c e n t  o f  t h e  a n n u a l  r a i n f a l l  i s  received. 

On t h e  c o a s t  t h i s  r e l a t i v e l y  w e t  p e r i o d  c o n t i n u e s  u n t i l  J u n e .  O v e r  t h e  entire 

v a l l e y ,  m e d i a n  m o n t h l y  r a i n f a l l s  f r o m  December  t o  March a r e  g r e a t e r  t h a n  2-1/2 
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i n c h e s .  In t h e  h i g h e r  r a i n f a l l  a r e a s  t h e y  e x c e e d  4 i n c h e s  and a r e  i n  excess 

o f  8.i i n c h e s  a t  some stations. 

The months from May t o  September,  i n  which about  27 p e r c e n t  o f  t h e  annual 

r a i n f a l l  i s  r e c e i v e d  a r e  r e l a t i v e l y  dry.  In  A u g u s t ,  t h e  d r i e s t  month o f  the 

y e a r ,  o n l y  about  4 p e r c e n t  o f  t h e  annual r a i n f a l l  i s  r e c e i v e d .  Median rainfalls 

i n  t h i s  month e x c e e d  2 i n c h e s  o n l y  on t h e  c o a s t a l  f r i n g e ,  and on t h e  higher 

p a r t s  o f  t h e  ranges  i n  t h e  sou th  and w e s t ,  w h i l e  i n  t h e  remainder o f  t h e  valley 

t h e  median i s  l e s s  than lA inches. 

Annual r a i n f a l l s  r ecorded  a t  twenty  t h r e e  s e l e c t e d  l o c a t i o n s  are  l i s t e d  at 

Appendices  1 t o  4. 

Very heavy  r a i n  may o c c u r  when a d e p r e s s i o n  i s  l o c a t e d  o f f  t h e  c o a s t  of 

n o r t h e r n  New South Wales o r  southern  Queensland.  Under t h e s e  c o n d i t i o n s  falls 

o f  9 i n c h e s  i n  2 4  hours  a r e  n o t  uncommon. The h i g h e s t  t o t a l  r ecorded  dur ing  a 

24 hour p e r i o d  end ing  9 a.m. was 2 2 . 4 7  i n c h e s  on 22nd January 1959 a t  Dorrigo. 

Monthly t o t a l s  e x c e e d i n g  18 i n c h e s  can o c c u r  a t  a l l  s t a t i o n s ,  w h i l e  i n  the 

h i g h e r  r a i n f a l l  a r e a s ,  monthly  t o t a l s  e x c e e d i n g  28 i n c h e s  a r e  e x p e r i e n c e d  on 

o c c a s i o n s .  The h i g h e s t  monthly  t o t a l  on r e c o r d  f o r  a s t a t i o n  i n  the  Clarence 

R i v e r  V a l l e y  i s  5 5 . 8 0  i n c h e s  a t  Dorr igo  i n  June,  1950. 

The t a b l e s  a t  Appendix 5 show t h e  f o l l o w i n g  d a t a  on a monthly  and annual 

b a s i s  f o r  t w e l v e  s e l e c t e d  locationsz,' 

( i )  The maximum and minimum rainfalls. 

( i i )  The 1 0 t h ,  3 0 t h ,  5 0 t h ,  70th  and 9 0 t h  percentiles. 

(A r a i n f a l l  o b s e r v a t i o n  l e s s  than t h e  10 th  p e r c e n t i l e  can be 

e x p e c t e d  once  i n  t e n  y e a r s  on t h e  a v e r a g e .  S i m i l a r l y  a rainfall 

o b s e r v a t i o n  l e s s  than t h e  70 th  p e r c e n t i l e  can be e x p e c t e d  seven 

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

g r e a t e r  than t h e  70th p e r c e n t i l e  can be e x p e c t e d  on an average 

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

I n  i n d i v i d u a l  months,  v e r y  low t o t a l s  may sometimes be recorded .  I t  is 

u n u s u a l ,  however,  f o r  dry  s p e l l s  t o  c o n t i n u e  f o r  more than a few months on the 

c o a s t .  On r a r e  o c c a s i o n s ,  dry s p e l l s  i n l a n d ,  p a r t i c u l a r l y  i n  t h e  a r e a s  o f  the 

r a i n  shadows, may c o n t i n u e  f o r  more than s i x  months .  However even i n  the 

r e l a t i v e l y  dry months i n l a n d  (May t o  September) ,  more than 6 i n c h e s  o f  rain 

a r e  r e c e i v e d  on 90 p e r c e n t  o f  o c c a s i o n s ,  and more than 12 i n c h e s  a r e  received 

on an average  o f  one y e a r  i n  two. 
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I n  Appendix 6 ,  t h e  minimum recorded  r a i n f a l l s  f o r  p e r i o d s  o f  up t o  twelve 

months a r e  t a b u l a t e d  f o r  K i l l a r n e y ,  Drake, C larence  Heads, Graf ton ,  Beulah and 

Wongwibinda. The t a b l e s  l i s t  t h e  minimum c u m u l a t i v e  r a i n f a l l s  commencing in 

each month o f  t h e  y e a r  and c o n t i n u i n g  f o r  up t o  t w e l v e  months. 

Temperature. 

The temperature  regime o f  t h e  v a l l e y  i s  r e a s o n a b l y  w e l l  r e c o r d e d .  Average 

monthly  and y e a r l y  t emperatures  f o r  s e l e c t e d  s t a t i o n s  a r e  l i s t e d  a t  T a b l e s  2 

t o  7 a s  follows:- 

( i )  C larence  Heads, Tab le  2 ,  which i s  r e p r e s e n t a t i v e  o f  t h e  coastal 

fringe; 

( i i )  Harwood M i l l ,  Table  3 ,  which i s  r e p r e s e n t a t i v e  o f  locations 

s l i g h t l y  i n l a n d  from t h e  coast; 

( i i i )  G lenug ie  and Graf ton ,  T a b l e s  4 and 5,  which a r e  representative 

o f  t h e  lower  c e n t r a l  p o r t i o n  o f  t h e  valley; 

( i v )  K i l l a r n e y  and T e n t e r f i e l d ,  T a b l e s  6 and 7 ,  which are 

r e p r e s e n t a t i v e  o f  t h e  tablelands. 

TABLE 2. 

CLARENCE HEADS ( E l e v a t i o n  99 f e e t )  

Average Temperature ( ° F )  Based on 29 y e a r s  o f  r e c o r d  

Month J a n .  Feb. Mar. Apr. May June J u l y  Aug. S e p t .  O c t .  Nov. Dec. 
i 

Year 

Average 
Maximum 78.9 79.3 77.6 74.5 70.1 66.3 6 5 . 3  6 7 . 2  70.3 72.9 75.3 77.3 72.9 

Average 
Minimum 68.2 68.4 66.2 61.2 55.6 51.3 4 9 . 6  5 0 . 5  55.2 59.7 63.4 66.2 59.6 

Average 
Mean 

73.5 73.8 71.9 67.9 62.9 58.9 5 7 . 5  5 8 . 8  62.7 66.3 69.3 71.9 66.3 

Extreme H i g h e s t  on Record 110.0°F Extreme Lowest on Record 36.0°F 

TABLE 3 

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

Average Temperature ( ° F )  Based on 30 y e a r s  o f  record 

Month J a n .  Feb. Mar. Apr. May June J u l y  Aug. S e p t .  Oct. Nov. Dec. Year 

Average 
Maximum 

85.2 84.4 82.4 79.1 74.5 70.5 70.3 71.9 76.1 79.5 82.6 84.6 78.4 

Average 
Minimum 

67.3 67.0 64.7 59.7 54.2 49.2 47.8 48.6 53.0 57.7 62.1 64.8 58.0 

Average 
Mean 

76.3 75.7 73.5 69.4 64.3 59.9 59.1 60.3 64.5 68.6 72.3 74.7 68.2 

Extreme H i g h e s t  on Record 112.0°F Extreme Lowest on Record 26.0°F 
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TABLE 4 

GLENUGIE ( E l e v a t i o n  4 0  f e e t )  

A v e r a g e  T e m p e r a t u r e  ( ° F )  B a s e d  o n  10  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 

85.4 84.7 82.7 77.7 74.0 68.9 68.4 70.9 75.5 79.1 82.7 84.8 77.9 

Average 
Minimum 

64.1 64.9 61.9 52.5 45.6 40.5 37.6 39.1 45.5 52.5 58.3 62.4 52.1 

Average 
Mean 

74.7 74.8 72.3 65.1 59.8 54.7 53.0 55.0 60,5 65.8 70.5 73.6 65.0 

E x t r e m e  H i g h e s t  o n  Record 111.0°F E x t r e m e  L o w e s t  o n  R e c o r d  23.0°F 

TABLE 5 

GRAFTON ( E l e v a t i o n  21  f e e t )  

A v e r a g e  T e m p e r a t u r e  ( ° F )  B a s e d  o n  29  Y e a r s  o f  Record 

Month J a n .  Feb. M a r .  A p r .  May J u n e  J u l y  Aug. Sept. O c t .  N o v .  Dec. Year 

Average 
Maximum 

89.1 88.0 85.3 81.8 76.0 70.9 70.6 73.4 78.6 82.6 85,9 87.8 80.8 

Average 
Minimum 

67.2 66.9 64.1 58.5 51.5 46.2 43.9 45.4 50.6 56.7 61.8 65.0 56.5 

Average 
Mean 

78.2 77.3 74.7 70.1 63.8 58.6 57.3 59.4 64.6 69.6 73.8 76.4 68.6 

E x t r e m e  H i g h e s t  o n  Record 114.0°F E x t r e m e  L o w e s t  o n  R e c o r d  24.0°F 

TABLE 6 

KILLARNEY ( E l e v a t i o n  1 , 6 9 1  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 8  Y e a r s  o f  Record 

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

Average 
Maximum 

85.5 83.7 80.5 75.4 68.4 63.3 62.2 65.4 71.3 77.8 82.2 84.4 75.0 

Average 
Minimum 

60.5 60.3 57.2 49.9 43.1 37.9 36.9 36.8 41.3 48.6 54.7 57.8 48,7 

Average 
Mean 

73.0 72.0 68.9 62.7 55.7 50.6 49.2 51.1 56.3 63.2 68.4 71.1 61.9 

E x t r e m e  H i g h e s t  o n  R e c o r d  106.9°F E x t r e m e  L o w e s t  o n  Record 16.0°F 

TABLE 7 

TENTERFIELD ( E l e v a t i o n  2 , 8 3 1  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 8  Y e a r s  o f  R e c o r d  

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

Average 
Maximum 81.8 80.1 79.6 70.7 63.4 57.9 56.9 60.1 66.5 73.0 77.7 80.3 70.4 

Average 
Minimum 57.6 57 0 54.0 47.3 40.6 36.1 34.2 35.6 40.4 46.9 51.9 55.4 46.4 

Average 
Mean 69.7 68.6 65.3 59.0 52.1 47.0 45.6 47.9 53.5 59.9 64.8 67.9 58.4 

E x t r e m e  H i g h e s t  o n  Record 101.5°F E x t r e m e  L o w e s t  o n  Record 18.0°F 
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Warm t o  h o t  w e a t h e r  i s  e x p e r i e n c e d  f r o m  O c t o b e r  t o  A p r i l .  On t h e  coastal 

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

T h i s  f a c t  i s  w e l l  i l l u s t r a t e d  b y  T a b l e s  2 a n d  3 .  A v e r a g e  maxima i n  these 

m o n t h s  a t  Harwood M i l l ,  a b o u t  t e n  m i l e s  i n l a n d  f r o m  t h e  c o a s t ,  a r e  a b o u t  6 

d e g r e e s  warmer t h a n  t h e  c o r r e s p o n d i n g  f i g u r e s  f o r  C l a r e n c e  H e a d s .  F o r  the 

r e m a i n d e r  o f  t h e  y e a r  a v e r a g e  maxima r a n g e  f r o m  t h e  m i d - s i x t i e s  t o  t h e  mid- 

s e v e n t i e s .  I n  t h e  summer  m o n t h s ,  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  when  north- 

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

9 0  d e g r e e s  o c c u r  f r e q u e n t l y  i n  a r e a s  a w a y  f r o m  t h e  coast. 

A v e r a g e  w i n t e r  m i n i m a  i n l a n d  f r o m  t h e  c o a s t  a r e ,  i n  g e n e r a l ,  a b o u t  22 

d e g r e e s  c o o l e r  t h a n  t h e  summer  v a l u e s .  On o c c a s i o n s  o f  c l e a r  s k i e s  and 

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

c o a s t a l  s t r i p ,  w h e r e  a i r  t e m p e r a t u r e s  b e l o w  f r e e z i n g  ( 3 2 ° F )  
a r e  extremely 

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

2 6 ° F .  E x t r e m e  t e m p e r a t u r e s  l o w e r  t h a n  1 8 ° F  
c a n  b e  e x p e c t e d  t o  o c c u r  i n  the 

w e s t  o f  t h e  v a l l e y  a t  e l e v a t i o n s  a b o v e  1 , 5 0 0  feet. 

F r o s t s  

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  p r a c t i c a l l y  f r o s t  f r e e .  Away f r o m  the 

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  p e r  y e a r .  A t  G r a f t o n  a n  average 

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

J u n e  a n d  J u l y .  On t h e  h i g h e r  p a r t s  o f  t h e  New E n g l a n d  T a b l e l a n d s ,  a n  average 

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

e x t e n d s  f r o m  m i d - A p r i l  t o  t h e  e n d  o f  O c t o b e r .  H o w e v e r ,  f r o s t s  h a v e  been 

r e p o r t e d  a s  e a r l y  a s  m i d - M a r c h  a n d  a s  l a t e  a s  mid-November. 

S u n s h i n e  

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

s h o w n  a t  T a b l e  8 .  T h e s e  e s t i m a t e s  a r e  b a s e d  o n  c l o u d  o b s e r v a t i o n s ,  a n d  are 

e x p r e s s e d  i n  h o u r s  p e r  day. 

TABLE 8. 

A v e r a g e  D u r a t i o n  o f  B r i g h t  S u n s h i n e  i n  H o u r s  P e r  Day, 

Jan. Feb. Mar. Apr. May June July A u g .  Sept. O c t .  N o v .  Dec. Year 

8.4 8.0 7.6 7.4 6.5 6.7 7.3 8 . 1  8.2 8 . 3  8 . 5  8.9 7.8 
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Evaporat ion  

E s t i m a t e s  o f  a v e r a g e  monthly  and annual  e v a p o r a t i o n  ( from a sunken pan), 

t o g e t h e r  w i t h  e s t i m a t e s  o f  t h e  s tandard  d e v i a t i o n s ,  a r e  shown a t  T a b l e  9. 

TABLE 9 

E s t i m a t e s  o f  a v e r a g e  monthly  and annual  e v a p o r a t i o n  i n  inches. 

J a n .  Feb .  Mar. Apr. May *June J u l y  Aug. Sept. O c t .  Nov. Dec. Year 
- 

Evaporation 6.4 3.9 3.8 2.8 2.8 1.8 1.4 2.7 3.5 4.3 5.6 7.0 46.3 

Standard 
Deviation 1.1 0.8 0.7 0.5 0.5 0.5 0.5 0.5 0.6 0.7 1.2 1.0 3.8 

Wind 

Strong  winds  o c c u r  o v e r  t h e  C l a r e n c e  R i v e r  V a l l e y  from t ime t o  time, 

a s s o c i a t e d  w i t h  one o f  t h e  f o l l o w i n g  conditions:- 

1 .  S trong  e a s t  t o  s o u t h - e a s t  w i n d s ,  a s s o c i a t e d  w i t h  deep depressions 

c e n t r e d  o f f  t h e  n o r t h e r n  New South Wales c o a s t .  These  d e p r e s s i o n s  often 

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 ,  and may s t i l l  be  o f  c y c l o n i c  i n t e n s i t y  when 

t h e y  a f f e c t  t h e  C larence  V a l l e y .  Under t h e s e  c o n d i t i o n s ,  wind s p e e d s  may 

e x c e e d  60 m i l e s  p e r  hour on t h e  c o a s t ,  b u t  a r e  somewhat l e s s  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 torms such as 

thunderstorms o r  f r o n t a l  s q u a l l s .  Gus t s  under t h e s e  c o n d i t i o n s  can be of 

t h e  o r d e r  o f  100 m i l e s  p e r  hour o v e r  l i m i t e d  areas. 

Tab le  10 g i v e s  t h e  extreme wind g u s t  l i k e l y  t o  be e x p e r i e n c e d  f o r  various 

r e t u r n  p e r i o d s  i n  t h e  valley. 

TABLE 10. 

Es t imated  Extreme Wind Gust s  t o  b e  Expected  f o r  Given Return 
Periods. 

Return P e r i o d  (Years) 10 20 50 100 

Extreme Wind Gust Equalled 
o r  Exceeded (M.P.H.) 

, 
85 90 100 

- 

' 
105 

. GROUNDWATER POTENTIAL. 

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

i n d i c a t e d  on t h e  map a t  F i g u r e  16. 
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The v a l l e y  i n c l u d e s  l a r g e  a r e a s  o f  h i g h  country  w i t h  c o n s i d e r a b l e  relief, 

t h e  w e s t e r n  and n o r t h e r n  boundar i e s  b e i n g  d e f i n e d  by t h e  main r i d g e  o f  the 

Great  D i v i d i n g  Range and t h e  McPherson Range. 

G r a n i t e ,  which i s  p a r t  o f  t h e  g r e a t  New England B a t h o l i t h ,  u n d e r l i e s  most 

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

g round  i n  t h e  s o u t h ,  s o u t h w e s t  a n d  n o r t h .  I n  t h e  c e n t r a l  s o u t h e r n  area, 

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

v a l l e y s  o f  t h e  L i t t l e  a n d  Nymboida Rivers. 

C a r b o n i f e r o u s  m u d s t o n e s ,  t u f f s  and  s a n d s t o n e s  o u t c r o p  i n  t h e  Upper 

C l a r e n c e - V a l l e y  i n  t h e  v i c i n i t y  o f  t h e  j u n c t i o n  o f  t h e  C l a r e n c e  a n d  Cataract 

R i v e r s .  Pe rmian  s t r a t a  f l a n k  t h i s  zone  o f  C a r b o n i f e r o u s  r o c k s  on t h e  west, 

a n d  a l s o  o v e r l i e  t h e  o l d e r  S i l u r i a n  m e t a - s e d i m e n t s  i n  a m e r i d i o n a l  zone  north- 

w e s t  o f  Ebor. 

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

They c o m p r i s e  p a r t  o f  t h e  g e o l o g i c a l  s t r u c t u r e  known a s  t h e  Clarence-Moreton 

B a s i n ,  w h i c h ,  a s  i t s  name i m p l i e s ,  e x t e n d s  f rom t h e  v a l l e y  o f  t h e  Clarence 

R i v e r  n o r t h w a r d s  t o  More ton  Bay h e a r  B r i s b a n e .  G r a f t o n  i s  c e n t r a l l y  situated 

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

a s  t h e  G r a f t o n  B e d s .  C o n c e n t r i c a l l y  d i s p o s e d  t o  t h e  s o u t h  a b o u t  t h e  Grafton 

Beds  a r e  t h e  Kangaroo  Creek  F o r m a t i o n ,  t h e  Wal loon  ( o r  M a l l a n g a h e e )  Coal 

M e a s u r e s ,  a n d  s e d i m e n t s  o f  T r i a s s i c - J u r a s s i c  a g e .  T h e s e  s e d i m e n t s  extend 

n o r t h w a r d s  t o  t h e  S t a t e  b o r d e r  t h r o u g h  t h e  e a s t e r n  h a l f  o f  t h e  Upper  Clarence 

V a l l e y .  O u t c r o p s  o f  o l d e r ,  T r i a s s i c  r o c k s  o c c u r  i n  t h e  s o u t h - w e s t e r n  p a r t  of 

t h e  v a l l e y ,  i n  t h e  u p p e r  c a t c h m e n t  o f  t h e  Nymboida River. 

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

l e n g t h  o f  t h e  Upper  C l a r e n c e ,  a n d  on some o f  t h e  t r i b u t a r y  c r e e k s .  I n  the 

v i c i n i t y  o f  Copmanhurs t  t h e r e  a r e  some h i g h  l e v e l  a l l u v i a l  d e p o s i t s ,  whilst 

downs t ream t h e r e  a r e  some q u i t e  e x t e n s i v e  a l l u v i a l  f l a t s  o n  t h e  i n s i d e s  of 

l a r g e ,  e n t r e n c h e d  m e a n d e r s .  J u s t  above  G r a f t o n  t h e  b r o a d  a l l u v i a l  plains 

commence, a n d  t h e s e  c o n t i n u e  a l m o s t  t o  t h e  c o a s t ,  w h e r e  t h e r e  a r e  aeolian 

s a n d s  a n d  r a i s e d  beaches. 

R e l a t i v e l y  l i t t l e  u s e  i s  made o f  g r o u n d w a t e r  i n  t h e  C l a r e n c e  Valley. 

Huge a r e a s  o f  t h e  v a l l e y  a r e  v i r t u a l l y  i n  t h e i r  n a t u r a l  s t a t e  w i t h  d e n s e  timber 

c o v e r ,  a n d  p r o b a b l y  l e s s  t h a n  one  t h i r d  o f  t h e  t o t a l  a r e a  i s  d e v e l o p e d .  Much 
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o f  t h e  country  which  i s  grazed  o r  farmed i s  u n d e r l a i n  by s t r a t a  which are 

u n f a v o u r a b l e  t o  t h e  o c c u r r e n c e  o f  groundwater o f  good q u a l i t y .  I n  addition 

due t o  t h e  n e a r  permanence o f  many o f  t h e  s treams  i n  t h e  v a l l e y  adequate  stock 

w a t e r  i s  u s u a l l y  r e a d i l y  available. 

Records  o f  b o r e s  o r  w e l l s  i n  t h e  e n t i r e  v a l l e y  number l e s s  than fifty, 

b u t  i t  i s  known t h a t  t h e r e  a r e  a l a r g e  number o f  w e l l s  i n  t h e  r i v e r  flats, 

which p r o v i d e  s t o c k  and d o m e s t i c  s u p p l i e s .  As f a r  a s  i s  known, irrigation 

from groundwater s o u r c e s  i s  v i r t u a l l y  n o n - e x i s t e n t  i n  t h e  valley. 

The d i s c u s s i o n  o f  t h e  groundwater p o t e n t i a l  o f  t h e  C l a r e n c e  V a l l e y  is 

f a c i l i t a t e d  i f  i t  i s  c o n s i d e r e d  under t h e  f o l l o w i n g  t h r e e  classifications, 

based  on t h e  mode o f  o c c u r r e n c e  o f  t h e  w a t e r  and t h e  n a t u r e  o f  t h e  strata 

i n  which i t  i s  held. 

J o i n t e d  Rocks ,  which c o n t a i n  w a t e r  i n  t h e  c r a c k s ,  j o i n t s  and fractures, 

b u t  a r e  t h e m s e l v e s  impervious. 

Porous Rocks ,  u s u a l l y  s a n d s t o n e s ,  which may c o n t a i n  w a t e r  i n  t h e  openings 

between t h e  cemented sand grains. 

U n c o n s o l i d a t e d  D e p o s i t s ,  i n  which w a t e r  i s  s t o r e d  i n  sands a n d / o r  gravels 

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

dune sands n e a r  t h e  coast. 

J o i n t e d  Rocks. 

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

rough and e l e v a t e d  p a r t s  o f  t h e  valley. 

The o l d e s t  r o c k s  a r e  t h e  S i l u r i a n  s t r a t a  which o c c u r  m a i n l y  i n  t h e  hilly 

c e n t r a l  and s o u t h e r n  p a r t s  o They a r e  b e s t  d e s c r i b e d  a s  m e t a - s e d i m e n t s  and 

i n c l u d e  m a i n l y  s l a t e s ,  p h y l l i t e s ,  q u a r t z i t e s  and greywackes .  Although the 

s t r i k e  o f  t h e s e  s t r a t a  i s  g e n e r a l l y  n o r t h ,  t h e  d i p s  v a r y . o v e r  q u i t e  a wide 

range ,  F a u l t s  a r e  common, and a s  a r u l e  t h e  s t r a t a  a r e  h e a v i l y  fractured, 

p a r t i c u l a r l y  i n  t h e  c a s e  o f  t h e  harder ,  more r e s i s t a n t  greywackes  and 

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

t o  t h e  o c c u r r e n c e  o f  u s e f u l  s t o c k  s u p p l i e s  o f  groundwater can be expected, 

b u t  t h e r e  i s  some doubt a s  t o  t h e  s u i t a b i l i t y  o f  t h e  w a t e r  f o r  d o m e s t i c  or 

garden useo 

The C a r b o n i f t l o u s  and Permian s t r a t a ,  which i n c l u d e  s a n d s t o n e s ,  tuffs, 

l a v a s ,  c h e r t s  and l i m e s t o n e s ,  a r e  b e l i e v e d  t o  o f f e r  s i m i l a r  p r o s p e c t s .  However 

t h i s  b e l i e f  i s  based  on v e r y  l i m i t e d  information. 
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The g r a n i t e s  o f  t h e  Great  D i v i d e  have  been d e e p l y  d i s s e c t e d  by the 

headwaters  o f  a l l  t h e  eas tward f l o w i n g  t r i b u t a r i e s .  Mechanical  e r o s i o n  by 

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

rocky  o u t c r o p s  i n  t h e  form o f  t o r s  and "bald" h i l l s  a r e  common- Elsewhere, 

such e l e v a t e d  masses  o f  g r a n i t e  have g e n e r a l l y  proved unfavourab le  t o  the 

o c c u r r e n c e  o f  groundwater,  and t h e r e  i s  no r e a s o n  t o  b e l i e v e  t h a t  conditions 

i n  t h e  C l a r e n c e  V a l l e y  would be any different. 

Of t h e  j o i n t e d  r o c k s ,  t h e  b a s a l t s  a r e  most  l i k e l y  t o  produce useful 

s u p p l i e s  o f  groundwater .  They o c c u r  a s  c a p p i n g s ,  u s u a l l y  o f  f a i r l y  limited 

e x t e n t ,  o v e r l y i n g  any o f  t h e  e a r l i e r  f o r m a t i o n s .  Some l a r g e  a r e a s  o f  basalt 

a r e  l o c a t e d  i n  t h e  v i c i n i t i e s  o f  Woodenbong, Glencoe ,  Ebor and Dorr igo ,  and 

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

groundwater. 

S p r i n g s  a r e  common and i t  i s  known t h a t  some, o r i g i n a t i n g  i n  t h e  Dorrigo 

P l a t e a u  b a s a l t ,  y i e l d  s u f f i c i e n t  water  t o  m a i n t a i n  f l o w s  i n  s treams w h i c h  rise 

i n  t h i s  v i c i n i t y .  W e l l s  and b o r e s  on s u i t a b l e  s i t e s  can be e x p e c t e d  t o  prov1df 

u s e f u l  s u p p l i e s  f o r  s t o c k ,  domest i c  and garden u s e ,  a l though  t h e  water wou n 

probab ly  r e q u i r e  s o f t e n i n g  f o r  domest i c  u s e .  Y i e l d s  rang ing  up t o  1,000 

g a l l o n s  p e r  hour a r e  o b t a i n e d  a t  depths  v a r y i n g  from 10 t o  30 f e e t  i n  the 

c a s e  o f  w e l l s ,  and from 50 t o  250 f e e t  i n  t h e  c a s e  o f  b o r e s .  However most 

b o r e s  would be s u c c e s s f u l  a t  depths  l e s s  than 100 f e e t .  For example,  a bore 

i n  h i g h  b a s a l t  c o u n t r y  north—east o f  Glencoe ,  p e n e t r a t e d  50 f e e t  o f  decomposed 

b a s a l t ,  f o l l o w e d  by 12 f e e t  o f  hard b a s a l t ,  and y i e l d e d  good q u a l i t y  w a t e r  at 

t h e  r a t e  o f  500 g a l l o n s  p e r  hour. 

Porous Rocks. 

S t r a t a  w i t h i n  t h i s  group a r e  p a r t  o f  t h e  Clarence-Moreton Bas in ,  which is 

e l o n g a t e d  i n  a north—south d i r e c t i o n  and e x t e n d s  from about 30 m i l e s  south oi 

Graf ton ,  i n t o  Queensland.  The a g e s  o f  t h e  sed iments  range throughout most 61 

t h e  Mesozoic  e r a .  The c o u n t r y  u n d e r l a i n  by t h e  southern  p a r t  o f  t h i s  Basin 

i s  m a i n l y  h i l l y ,  and i s  i n t e r s e c t e d  by a number o f  c r e e k s  which f l ow  i n t o  the 

C l a r e n c e  River. 

The o l d e s t  r o c k s  i n  t h e  B a s i n  a r e  t h e  T r i a s s i c  Coal Measures,  which Ecrm 

r e l a t i v e l y  s m a l l  o u t c r o p s  n e a r  Nymboida. Al though no d e t a i l s  have been recorded 

f o r  b o r e s  i n  t h e s e  s e d i m e n t s ,  t h e  w a t e r  can be e x p e c t e d  t o  be b r a c k i s h  and 

s u i t a b l e  o n l y  f o r  c a t t l e  and sheep. 
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O v e r l y i n g  t h e s e  s t r a t a  a r e  a group o f  s a n d s t o n e s ,  c o n g l o m e r a t e s ,  siltstones 

and c l a y s t o n e s  o f  d o u b t f u l  a g e ,  shown a s  T r i a s s i c - J u r a s s i c  d e p o s i t s  a t  Figure 

16 .  T h i s  s e r i e s  o u t c r o p s  i n  an a lmos t  unbroken l i n e  around t h e  p e r i m e t e r  of 

t h e  s o u t h e r n  p o r t i o n  o f  t h e  Clarence-Moreton B a s i n .  The rocks  i t  c o n t a i n s  are 

l a r g e l y  imperv ious ,  and t h e  outcome o f  b o r i n g  i n  them i s  somewhat speculative, 

a l t h o u g h  i t  i s  p r o b a b l e  t h a t  s t o c k  s u p p l i e s  c o u l d  be o b t a i n e d  by bor ing  on 

s e l e c t e d  sites. 

Nearer  t h e  c e n t r e  o f  t h e  B a s i n ,  t h e  Walloon Coal Measures o u t c r o p .  They 

i n c l u d e  s h a l e s ,  s a n d s t o n e s  and c o a l  seams, and i t  i s  known t h a t  a l though  bores 

i n  them have produced adequate  s u p p l i e s  o f  w a t e r ,  t h e  s a l i n i t y  i s  such that 

t h e  w a t e r  i s  sometimes u n s u i t a b l e  f o r  even s t o c k  use. 

The Kangaroo Creek Formation,  which c o n s i s t s  main ly  o f  s a n d s t o n e s ,  with 

some c o n g l o m e r a t i c  h o r i z o n s ,  o v e r l i e s  t h e  Walloon Coal Measures, Records of 

a number o f  b o r e s  i n  t h i s  format ion  i n d i c a t e  t h a t  water  can u s u a l l y  be obtained 

from depths  o f  l e s s  than  100 f e e t .  Y i e l d s  may range up t o  800 g a l l o n s  per 

hour,  and t h e  w a t e r  q u a l i t y  i s  u s u a l l y  s u i t a b l e  f o r  domes t i c ,  garden and stock 

u s e .  A y i e l d  o f  5 , 0 0 0  g a l l o n s  per  hour i s  s a i d  t o  have been o b t a i n e d  from a 

68 f e e t  bore  i n  t h e s e  s a n d s t o n e s ,  where t h e y  outcrop  t o  t h e  south  west  of 

Maclean,  but i t  seems l i k e l y  t h a t  t h i s  u n u s u a l l y  h i g h  y i e l d  may.have been due to 

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

The c l a y s t o n e s ,  s i l t s t o n e s  and t h i n  s a n d s t o n e s  o f  t h e  Grafton Formation 

a r e  t h e  younges t  beds i n  t h e  sequence. and t h e y  occupy a c e n t r a l  p o s i t i o n  i n  the 

B a s i n ;  t h e y  outcrop  i n  a w i d e  m e r i d i o n a l  zone t o  t h e  nor th  and south  o f  Grafton, 

Numerous b o r e s  have been c o n s t r u c t e d  i n  t h e s e  s t r a t a  i n  t h e  a d j o i n i n g  Richmond 

V a l l e y ,  b u t  none a r e  recorded  i n  t h e  Clarence  V a l l e y .  However i t  i s  reasonable 

t o  e x p e c t  t h a t  c o n d i t i o n s  would be s i m i l a r  i n  both v a l l e y s ,  and i t  i s  considered 

t h a t  b o r e s  i n  t h i s  format ion  would y i e l d  u s e f u l  s t o c k  s u p p l i e s  from depths 

u s u a l l y  l e s s  than 100 f e e t ,  Water q u a l i t y  i s  e x p e c t e d  t o  be r e a s o n a b l y  good 

w i t h  t o t a l  s a l i n i t i e s  g r e a t e r  than 100,  but r a r e l y  e x c e e d i n g  300,  p a r t s  per 

hundred thousand. 

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

S h a l l o w  a l l u v i a l  d e p o s i t s  o f  l i m i t e d  e x t e n t  occur  i n  t h e  upper reaches  of 

t h e  C larence  R i v e r  and a l o n g  some o f  i t s  t r i b u t a r i e s  upstream o f  Tabulam 

The t h i c k n e s s  o f  t h e s e  d e p o s i t s  i s  u n c e r t a i n ,  but  a number o f  w e l l s  have 

encountered  sands and g r a v e l s  a t  depths  g r e a t e r  than 30 f e e t ,  and a bore near 
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Tabulam encountered  u n c o n s o l i d a t e d  sands a t  59 f e e t .  The y i e l d s  o f  w e l l s  in 

t h e s e  f l a t s  range  from a few hundred t o  more than  2 , 0 0 0  g a l l o n s  p e r  hour,  and 

t h e r e  i s  a c o n s i d e r a b l e  v a r i a t i o n  i n  w a t e r  q u a l i t y .  No a n a l y s e s  a r e  available, 

b u t  d e s c r i p t i o n s  o f  t h e  q u a l i t y  v a r y  from " e x c e l l e n t "  and "good" t o " v e r y  hard" 

and " b r a c k i s h " .  T h i s  wide  v a r i a t i o n  i n  q u a l i t y  i s  a t t r i b u t e d  t o  t h e  influence 

o f  groundwater o r i g i n a t i n g  i n  t h e  u n d e r l y i n g  Mesozoic  s t r a t a .  I t  i s  probable 

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

b u t  a s  f a r  a s  i s  known, t h e r e  a r e  no l a n d h o l d e r s  i n  t h e  Upper Clarence  Valley 

u s i n g  groundwater f o r  irrigation. 

From Tabulam t o  t h e  v i c i n i t y  o f  Copmanhurst, t h e r e  a r e  o c c a s i o n a l  narrow, 
• 

low l e v e l  a l l u v i a l  f l a t s ,  and n e a r  Copmanhurst t h e r e  a r e  some f a i r l y  extensive 

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

pre—date t h e  u p l i f t  r e s p o n s i b l e  f o r  t h e  ruggedness  o f  much o f  t h e  Clarence 

V a l l e y ,  and i s  probab ly  o f  T e r t i a r y , a g e .  At  t h e  h i g h e s t  p o i n t  t h i s  alluvium 

i s  n e a r l y  200 f e e t  above t h e  p r e s e n t  r i v e r  b e d ,  and much o f  i t  i s  about 100 feet 

above t h e  river. 

There i s  nd r e c o r d  o f  b o r e s  i n  t h e  low l e v e l  f l a t s  and i t  i s  u n l i k e l y  that 

t h e y  have  any w o r t h w h i l e  p o t e n t i a l .  A few b o r e s  have been c o n s t r u c t e d  i n  the 

h i g h  l e v e l  a l l u v i u m  upstream o f  Copmanhurst, t h e  d e e p e s t  b e i n g  94 f e e t  but 

no bore  has  p e n e t r a t e d  . the  f u l l  t h i c k n e s s  o f  t h i s  a l l u v i u m ,  t h e  tendency  being 

t o  c e a s e  b o r i n g  a s  soon a s  a s u i t a b l e  sand bed i s  encountered .  Y i e l d s  are 

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

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

l e v e l s  a r e  q u i t e  deep a t  70 t o  80 feet. 

Between Graf ton  and Copmanhurst t h e r e  appear t o  be s e v e r a l  l e v e l s  of 

a l l u v i u m ,  but  t h e y  have n o t  been i n v e s t i g a t e d  i n  d e t a i l .  The broad alluvial 

p l a i n s  which f l a n k  t h e  lower  r e a c h e s  o f  t h e  r i v e r  commence j u s t  upstream of 

Graf ton .  Below Graf ton  t h e  f l a t s  a r e  composed o f  e s t u a r i n e  muds, sands and 

s i l t s ,  which  were  d e p o s i t e d  a s  an i n t e r n a l  d e l t a  i n  t h e  mouth o f  t h e  r i v e r  as 

t h e  s e a  l e v e l  r o s e  f o l l o w i n g  t h e  m e l t i n g  o f  t h e  P l e i s t o c e n e  i c e  caps ,  Upstream 

o f  Graf ton  t h e  d e p o s i t e d  m a t e r i a l  i s  c o a r s e r ,  and t h e r e f o r e  Grafton appears  to 

mark t h e  t r a n s i t i o n  from a f l u v i a t i l e  t o  an e s t u a r i n e  environment, 
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W e l l s  i n  t h e  f l u v i a t i l e  a l l u v i u m  have encountered  q u i t e  c o a r s e  sands and 

g r a v e l s  and y i e l d s  a s  h i g h  a s  1 5 , 0 0 0  g a l l o n s  p e r  hour have  been recorded, 

a l t h o u g h  such y i e l d s  a r e  e x c e p t i o n a l .  However i t  does  appear t h a t  t h e r e  is 

some p o t e n t i a l  f o r  i r r i g a t i o n  from groundwater i n  t h i s  v i c i n i t y .  Nothing is 

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

s h a l l o w  w e l l s  which r a r e l y  e x c e e d  a depth o f  30 feet. 

I n  t h e  e x t e n s i v e  f l a t s  downstream o f  Graf ton ,  r e s u l t s  show t h a t  o n l y  the 

upper 30 f e e t  o r  so  o f  a l l u v i u m  c o n t a i n s  w a t e r  o f  r e a s o n a b l e  q u a l i t y .  Below 

t h i s  l e v e l ,  b o r e s  r e v e a l  t h a t  t h e  s t r a t a  a r e  m a i n l y  b l a c k  muds and s i l t s  with 

s h e l l y  l a y e r s ,  and t h a t  t h e  w a t e r  i n  them ranges  from b r a c k i s h  t o  h i g h l y  saline. 

The q u a l i t y  o f  t h e  groundwater i n  t h e  top  l a y e r s  i s  known t o  v a r y  with 

s e a s o n a l  c o n d i t i o n s ,  but  normally,  u s e f u l  s t o c k  s u p p l i e s  a r e  o b t a i n a b l e  from 

w e l l s  between 10 and 20 f e e t  deep. 

I t  i s  i n  t h e  n a t u r a l  l e v e e s  f l a n k i n g  t h e  r i v e r  t h a t  t h e  b e s t  s u p p l i e s  are 

o b t a i n e d .  These l e v e e s  have been  formed by f l o o d s ,  when s i l t  l aden  waters 

o v e r t o p  t h e  r i v e r  bank, l o s e  t h e i r  v e l o c i t y  and hence  t h e i r  t r a n s p o r t i n g  power 

and q u i c k l y  d e p o s i t  t h e i r  l o a d  o f  s i l t  and sand.  W e l l s  and s p e a r  points, 

l o c a t e d  a t  s i t e s  on t h e s e  l e v e e s ,  u s u a l l y  produce good q u a l i t y  w a t e r  from depths 

o f  t h e  o r d e r  o f  20 f e e t .  Y i e l d s  a r e  normal ly  adequate  f o r  s t o c k ,  domes t i c  and 

garden u s e ,  and one w e l l  i s  s a i d  t o  have  been pumped a t  an  e s t i m a t e d  r a t e  of 

8 , 0 0 0  g a l l o n s  p e r  hour f o r  a drawdown o f  o n l y  4 feet. 

However i t  i s  l i k e l y  t h a t  pumping a t  h i g h  r a t e s  would c a u s e  p o o r e r  quality 

w a t e r  t o  be drawn i n t o  t h e  w e l l  dur ing  dry s e a s o n s  a s  t h e  l e n s  o f  good quality 

w a t e r  i n  t h e  l e v e e  i s  d e p l e t e d .  Indeed ,  i n  some w e l l s ,  t h e  w a t e r  level 

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

t h e  r i v e r  e x i s t s .  There i s  no doubt t h a t  i f  s u f f i c i e n t  w a t e r  were  withdrawn 

during  dry t i m e s ,  t h e  r i v e r  w a t e r ,  which i s  s a l t s  dur ing  p e r i o d s  o f  low flow, 

would move towards t h e s e  w e l l s .  There a r e  t h u s  s e r i o u s  l i m i t a t i o n s  on the 

development o f  s u p p l i e s  s u i t a b l e  f o r  even  smal l  s c a l e  irrigation. 

There a r e  two a r e a s  o f  beach and dune sands  near  t h e  c o a s t .  The one on 

t h e  s o u t h  s i d e  o f  t h e  r i v e r  i s  narrower and more swampy than  t h a t  on t h e  north 

s i d e .  Both a r e  c h a r a c t e r i s e d  by raw sandy s o i l s  and low scrubby vegetation. 
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Some p a r t s  a r e  l o w  l y i n g  a n d  swampy a n d  c o n t a i n  a c c u m u l a t i o n s  o f  decayed 

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

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

b y  s u l p h u r e t t e d  hydrogen. 

S p e a r  p o i n t s  a r e  t h e  m o s t  common m e t h o d  o f  e x t r a c t i n g  s u p p l i e s  o f  water 

f o r  s t o c k ,  d o m e s t i c  a n d  g a r d e n  u s e .  A t  Yamba, two  s c r e e n e d  b o r e s  p r o v i d e  good 

s u p p l i e s  o f  w a t e r  f r o m  s a n d s  a t  4 5  f e e t ;  a t  l a s t  r e p o r t  o n e  w a s  b e i n g  u s e d  for 

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

t h e  r i v e r  t h e r e  a r e  t w o  b o r e s ,  o n e  6 4  f e e t  a n d  t h e  o t h e r  6 6  f e e t  d e e p .  The 

w a t e r  q u a l i t y  i s  s a i d  t o  b e  g o o d ,  a n d  t h e  y i e l d s  a r e  6 , 0 0 0  a n d  4 , 0 0 0  gallons 

p e r  h o u r ,  respectively. 

I t  i s  c o n s i d e r e d  t h a t  t h e s e  a r e a s  o f  a e o l i a n  a n d  b e a c h  s a n d s  o f f e r  the 

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

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

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

g a r d e n s ,  c a m p i n g  g r o u n d s  a n d  c a r a v a n  p a r k s ,  h o l i d a y  h o m e s  e t c .  I n  some 

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

b e d s  f o r  i r r i g a t i o n  o f  c r o p s  o n  a d j a c e n t  b e t t e r  s o i l s ,  b u t  extensive 

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

t o w n  o r  i n d u s t r i a l  use. 

5 .  STREAM GAUGING STATIONS. 

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 ,  w h e r e  stream 

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  o f  a g a u g e ,  o r  e l s e  continuously 

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

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

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

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

T h e  u n i t s  common ly  u s e d  f o r  t h e  e x p r e s s i o n  o f  s t r e a m f l o w  a r e  t h e  cusec 

a n d  t h e  a c r e  f o o t .  " C u s e c "  i s  a n  a b b r e v i a t i o n  o f  " C u b i c  f o o t  p e r  s e c o n d " ,  and 

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

t o  3 7 4  g a l l o n s  p e r  m i n u t e .  " A c r e  f o o t "  i s  a u n i t  o f  m e a s u r e m e n t  o f  volume. 
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One a c r e  f o o t  o f  w a t e r  i s  t h e  volume which would c o v e r  an area  o f  one a c r e  to 

a uni form depth  o f  one  f o o t ,  and i s  approx imate ly  equa l  t o  2 7 0 , 0 0 0  gallons. 

A f l o w  o f  one c u s e c  d i s c h a r g e s  a volume o f  approx imate ly  two a c r e  f e e t  in 

twenty  f o u r  hours. 

I n  t h e  Clarence  R i v e r  V a l l e y ,  t h e  e a r l i e s t  s tream gaug ing  stations 

i n s t a l l e d  were  a t  Nymboida on t h e  Nymboida R i v e r ,  and a t  Tabulam on the 

Clarence  R i v e r ,  where r e c o r d s  commenced i n  1908 and 1909 r e s p e c t i v e l y .  The 

n e x t  s t a t i o n s  t o  be e s t a b l i s h e d  were  a t  The Gorge ( C l a r e n c e  R i v e r )  i n  1917, 

and a t  Jackadgery ( M i t c h e l l  R i v e r )  i n  1919. 

A f u r t h e r  t w e l v e  gaug ing  s t a t i o n s ,  most  o f  them on t h e  headwater streams, 

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

c l o s e d  down i n  t h e  d e p r e s s i o n  y e a r s  o f  t h e  e a r l y  t h i r t i e s  because  o f  l a c k  of 

funds  f o r  t h e i r  o p e r a t i o n .  L a t e r  i n  t h e  n i n e t e e n  t h i r t i e s ,  t h r e e  o f  the 

d i s c o n t i n u e d  s t a t i o n s  were r e - e s t a b l i s h e d ,  and i n  t h e  n i n e t e e n  f o r t i e s  a 

f u r t h e r  f o u r  s t a t i o n s  were  recommenced and s i x  new s t a t i o n s  e s t a b l i s h e d .  In 

t h e  n i n e t e e n  f i f t i e s  and s i x t i e s ,  twenty  s i x  new s t a t i o n s  were  installed, 

t h e  m a j o r i t y  o f  which were  f o r  s h o r t  term h y d r o - e l e c t r i c  i n v e s t i g a t i o n s  and 

have s i n c e  b e e n  discontinued. 

Of t h e  twenty  e i g h t  s t a t i o n s  c u r r e n t l y  i n  o p e r a t i o n  i n  t h e  valley, 

twenty  f o u r  a r e  equipped w i t h  a u t o m a t i c  r e c o r d e r s .  T h i r t e e n  o f  these 

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

u n i t s .  The d e n s i t y  o f  gauging  s t a t i o n s ,  e q u i v a l e n t  t o  about  3 . 2  s t a t i o n s  per 

1 , 0 0 0  square  m i l e s ,  may be compared w i t h  p r e s e n t  approximate d e n s i t i e s  of 

2 . 2  s t a t i o n s  p e r  1 , 0 0 0  square  m i l e s  f o r  New South Wales ,  0 . 5  s t a t i o n s  for 

A u s t r a l i a ,  and l e s s  than  t h r e e  s t a t i o n s  f o r  America. 

I t  i s  proposed t o  expand t h e  p r e s e n t  network by t h e  e s t a b l i s h m e n t  of 

a p p r o x i m a t e l y  f i f t e e n  a d d i t i o n a l  s t a t i o n s ,  b r i n g i n g  t h e  d e n s i t y  t o  about  5 

s t a t i o n s  p e r  1 , 0 0 0  square  m i l e s ,  and t o  improve t h e  s tandard o f  r e c o r d i n g  at 

a number o f  e x i s t i n g  s t a t i o n s  by i n s t a l l i n g  l o n g  term r e c o r d e r s .  The 

u l t i m a t e  c o v e r a g e  t o  be p r o v i d e d  shou ld  f u r n i s h  adequate  i n f o r m a t i o n  f o r  the 

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

E x i s t i n g  and d i s c o n t i n u e d  gaug ing  s t a t i o n s  i n  t h e  Clarence  R i v e r  Valley 

a r e  shown a t  F i g u r e  1 7 ,  and a r e  l i s t e d  a t  Table  11 on page.20. 
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TABLE 11 

Stream Station 

Catchment 
A r e a  in 
Square 
Miles 

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

M a r y l a n d  River W y l i e  Creek 144 P r e s s u r e  recorder 1 9 5 3  t o  date 
B o o n o o  B o o n o o  River S t a n t h o r p e  R o a d  * 22 S t a f f  gauge 1 9 2 9  t o  1931 
B o o n o o  B o o n o o  River W i l n o r  * 52 F l o a t  recorder 1 9 2 1  t o  1929) 

1951  t o  1962) 
B o o k o o k o o r a r a  River U n d e r c l i f f e  * 49 P r e s s u r e  recorder 1921  t o  1931) 

1 9 4 8  t o  1958) 
K o r e e l a h  Creek H e w e t s o n ' s  Mill 89 P r e s s u r e  recorder 1 9 5 4  t o  date 
L i n d s a y  Creek Woodenbong 3.8 F l o a t  recorder 1 9 6 0  t o  date 
T o o l o o m  Creek T o o l o o m  Falls 119 P r e s s u r e  recorder 1 9 5 5  t o  1958) 

1 9 6 4  t o  date) 
C a t a r a c t  River S a n d y  Hill 91 F l o a t  recorder 1952  t o  date 
P e a c o c k  Creek Bonalbo 18 F l o a t  recorder 1 9 6 0  t o  date 
G o r g e  Creek Bonalbo 16 F l o a t  recorder 1 9 6 0  t o  date 
C l a r e n c e  River Tabulam 1710 F l o a t  recorder 1 9 0 9  t o  date 
R o c k y  River G l e n  E l g i n  * 18 P r e s s u r e  recorder 1951  t o  1961 
R o c k y  River Billyrimba 380 P r e s s u r e  recorder 1951  t o  date 
Mann River S h a n n o n  Vale 130 P r e s s u r e  recorder 1951  t o  date 
Mann River Mitchell 340 P r e s s u r e  recorder 1 9 4 5  t o  date 
H e n r y  River N e w t o n  Boyd 150 P r e s s u r e  recorder 1951  t o  date 
D e e r  P a r k  River D e e r  V a l e  * 4 P r e s s u r e  recorder 1 9 2 5  t o  1931) 

1 9 4 8  t o  1958) 
N y m b o i d a  River Bostobrick 85 F l o a t  recorder 1 9 4 8  t o  date 
L i t t l e  M u r r a y  River N o r t h  Dorrigo 40 F l o a t  recorder 1 9 4 7  t o  date 
R o c k y  Creek Dorrigo* 5.6 S t a f f  gauge 1923  t o  1931) 

1 9 4 8  t o  1961) 
B i e l a d o w n  Creek D o r r i g o  No .  1 * 12 S t a f f  gauge 1923  t o  1931 
B i e l s o i o w n  Creek D o r r i g o  N o s .  2 & 3 30 F l o a t  recorder 1 9 4 7  t o  date 
W i l d  C a t t l e  Creek Megan 12 P r e s s u r e  recorder 1951 t o  date 
M a j o r ' s  Creek G r a f t o n  R o a d  * 4.6 S t a f f  gauge 1 9 2 5  t o  1931) 

1 9 3 6  t o  1959) 

J o c k ' s  Water M a i d a  V a l e  * 3.6 S t a f f  gauge 1 9 2 5  t o  1931) 
1 9 3 6  t o  1961) 

B l i c k s  River Hernani 27 P r e s s u r e  recorder 1 9 5 0  t o  date 
B l i c k s  River Dundurrabin 97 P r e s s u r e  recorder 1 9 4 8  t o  date 
L i t t l e  Nymboida T i m m s v a l e  * 12 P r e s s u r e  recorder 1 9 5 1  t o  1961 

River 
Camp Creek L o w a n n a  * 3.5 P r e s s u r e  recorder 1951 t o  1958 
* l e  Creek M o l e t o n  * 8 F l o a t  recorder 1951 t o  1960 
B o b o  Creek B r o o k l a n a  * 15 S t a f f  gauge 1948  t o  1957 
Bobo  Creek Bobo  Nursery 31. F l o a t  recorder 1951  t o  date 
K e l l y ' s  Creek Dam S i t e  * 8 . 1  'Pressure recorder 1 9 5 5  t o  1958 
C l o u d ' s  Creek C l o u d ' s  C r e e k  * 24 F l o a t  recorder 1952  t o  1962 
S h e e p s t a t i o n  Creek A b o v e  C l o u d ' s  Creek* 6.6 F l o a t  recorder 1952  t o  1961 
N y m b o i d a  River Nymboida 640 F l o a t  recorder 1 9 0 8  t o  date 
Guy F a w k e s  River E b o r  * 12 P r e s s u r e  recorder 1923  t o  1931) 

1 9 3 6  t o  1961) 
A b e r f o y l e  River Aberfoyle 77 P r e s s u r e  recorder 1951 t o  date 
L i t t l e  River Broadmeadows 1030 S t a f f  gauge 1945  t o  date 
N y m b o i d a  River Buccarumbi 2030 S t a f f  gauge 1921  t o  date 
M i t c h e l l  River Jackadgery 3010 S e r v o  manometer 

p r e s s u r e  recorder 
1919  t o  date 

D a n d a h r a  Creek T h e  H u t s  * 15 F l o a t  recorder 1951  t o  1962 
N o r t h  Arm 

D a n d a h r a  Creek Dam S i t e  * 9.5 F l o a t  recorder 1951 t o  1962 
S o u t h  Arm 

C l a r e n c e  River T h e  G o r g e  * 6190 S t a f f  gauge 1 9 1 7  t o  1922 
C l a r e n c e  River Lilydale 6440 Servomanometer 

p r e s s u r e  recorder 
1922 t o  date 

O r a r a  River K a r a n g i  N o .  1* 22 S t a f f  gauge 1925  t o  1930 
O r a r a  River K a r a n g i  N o .  2 51 S t a f f  gauge 1951 t o  date 
O r a r a  River B a w d e n  Bridge 690 F l o a t  recorder 1955  t o  date 
O r a r a  River Ramornie 755 S t a f f  gauge 1 9 6 4  t o  date 

* D i s c o n t i n u e d  Stations. 
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0 .  CATCITENT YIELDS. 

The w a t e r  y i e l d s  a t  t h e  s tream gaug ing  s t a t i o n s  i n  t h e  Clarence  River 

V a l l e y ,  i n  terms o f  average  annual f l o w s ,  a r e  shown a t  Table  12 on page 22, 

t o g e t h e r  w i t h  t h e  numbers o f  comple te  y e a r s  o f  computed r e c o r d s  on which the 

a v e r a g e s  a r e  b a s e d .  S t a t i o n s  f o r  which  a v e r a g e s  a r e  n o t  shown i n c l u d e  those 

where t h e  p e r i o d s  o f  r e c o r d s  a r e  t o o  s h o r t  f o r  t h e  a v e r a g e s  t o  have  any 

s i g n i f i c a n c e ,  and t h o s e  where ,  because  o f  l a c k  o f  i n f o r m a t i o n  concerning 

s tream h e i g h t s  o r  d i s c h a r g e s ,  f l o w  r e c o r d s  a r e  n o t  s u f f i c i e n t l y  complete. 

D e t a i l s  o f  t h e  recorded  maximum, minimum, mean and t o t a l  f l o w s  f o r  each 

month o f  r e c o r d  a r e  t a b u l a t e d  a t  Appendices 7 t o  19 f o r  t h i r t e e n  s t a t i o n s ,  as 

i n d i c a t e d  i n  t h e  f i n a l  column o f  Table  12. 

I n  a d d i t i o n ,  d i v e r s i o n s  t o  t h e  Nymboida Power S t a t i o n  a r e  t a b u l a t e d  at 

Appendix 2 0 .  These d i v e r s i o n s  which commenced i n  November 1924 a r e  o f  interest 

i n  a s s e s s i n g  catchment w a t e r  y i e l d s  a s  w a t e r  i s  drawn from t h e  Nymboida River 

and d i s c h a r g e d  i n t o  t h e  Orara River. 

The d i v e r s i o n s  a r e  q u i t e  s u b s t a n t i a l  and a s  a r e s u l t  t h e  f l o w s  since 

November 1924 a t  t h e  t h r e e  downstream s t a t i o n s  a t  Buccarumbi (Nymboida River), 

Jackadgery ( M i t c h e l l  R i v e r )  and L i l y d a l e  ( C l a r e n c e  R i v e r )  a r e  n o t  representative 

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

t h e  Nymboida Scheme i s  i n c l u d e d  i n  S e c t i o n  13 a t  page 42. 
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TABLE 12. 

Stream Station 

Complete 
Y e a r s  of 
Computed 
Records 

Average  Y i e l d  o v e r  Period 
o f  Comple te  Y e a r s  o f  Record 

Notes Ac.Ft./ 
Annum 

C usecs 
Gallons/ 

Minute 

M a r y l a n d  River W y l i e  Creek 7 45,000 62 23,000 
Boonoo Boonoo River S t a n t h o r p e  Road - - - - 1 
Boonoo Boonoo River Wilnor 12 28,600 39 15,000 1 
B o o k o o k o o r a r a  River Undercliffe 16 21,200 29 11,000 1 
K o r e e l a h  Creek H e w e t s o n ' s  Mill 10 63,700 87 33,000 3 
L i n d s a y  Creek Woodenbong - - - - 
Tooloom Creek Tooloom Falls - - - - 
C a t a r a c t  River Sandy  Hill 13 

• 
56,200 77 29,000 

P e a c o c k  Creek Bonalbo - - - - 
Gorge  Creek Bonalbo - - - - 
C l a r e n c e  River Tabulam 57 737,000 1010 378,000 3 
Rocky River G l e n  Elgin 9 10,800 15 5,600 1 
Rocky River Billyrimba 13 180,000 246 92,000 3 
Mann River Shannon Vale 10 38,100 52 19,000 
Mann River Mitchell 16 132,000 181 68,000 3 
Henry  River Newton Boyd 9 38,000 52 19,000 
D e e r  P a r k  River D e e r  Vale 14 21,400 29 11,000 1 
Nymboida River Bostobrick 18 143,000 196 73,000 3 
L i t t l e  Murray  River N o r t h  Dorrigo 18 . 106,000 145 54,000 
Rocky Creek Dorrigo 19 19,200 26 9,700 1 
B i e l s d o w n  Creek D o r r i g o  No. 1 6 27,000 37 14,000 1 
B i e l s d o w n  Creek D o r r i g o  Nos .  2 & 3 19 95,200 130 49,000 3 
Wild  C a t t l e  Creek Megan 14 40,400 55 21,000 
M a j o r ' s  Creek G r a f t o n  Road 21 ' 11,000 15 5,600 1 
J o c k ' s  Water Maida  Vale 26 9,400 13 4,900 1 
B l i c k s  River Hernani 15 37,800 52 19,000 
B l i c k s  River Dundurrabin 18 102,000 140 52,000 3 
L i t t l e  Nymboida Timmsvale 8 23,100 32 12,000 1 

River 
Camp Creek Lowanna 6 6,440 9 3,400 1 
Mole Creek Moleton 5 13,900 19 7,100 1 
Bobo Creek Brooklana 8 79,000 108 40,000 1 
Bobo Creek Bobo Nursery 14 87,400 120 45,000 
K e l l y ' s  Creek Dam Site - - - - 1 
C l o u d ' s  Creek C l o u d ' s  Creek 9 19,400 27 10,000 1 
S h e e p s t a t i o n  Creek Above C l o u d ' s  Creek 8 4,440 6 2,200 1 
Nymboida River Nymboida 58 663,000 908 340,000 3 
Guy Fawkes River Ebor 31 30,600 42 16,000 1 
A b e r f o y l e  River Aberfoyle 14 21,000 29 11,000 
L i t t l e  River Broadmeadows 19 376,000 516 193,000 3 
Nymboida River Buccarumbi 41 1,070,000 1460 546,000 3 & 4 
M i t c h e l l  River Jackadgery 42 1,410,000 1930 722,000 3 & 4 
Dandah ra  Creek The  Huts 10 26,100 36 13,000 1 

N o r t h  Arm 
Dandahra  Creek Dam Site 10 15,500 21 7,900 1 

S o u t h  Arm 
C l a r e n c e  River The  Gorge 4 2,130,000 2920 1,090,000 1 
C l a r e n c e  River Lilydale 42 3,046,000 4170 1,560,000 3 & 4 
O r a r a  River K a r a n g i  No. 1 - - - - 1 
O r a r a  River K a r g n g i  No. 2 15 160,000 219 82,000 3 
O r a r a  River Bawden Bridge - - - - 2 
O r a r a  River Ramornie - - - - 

- - 
NOTES: 1 .  D i s c o n t i n u e d  station. 

2 .  F l o o d  y e a r s  n o t  computed .  A v e r a g e s ,  w h i c h  would  t h e r e f o r e  b e  biased, 
a r e  n o t  shown. 

3 .  Month ly  maximum, minimum, mean and  t o t a l  f l o w s  t a b u l a t e d  i n  Appendices. 
4 .  Y i e l d s  h a v e  b e e n  b a s e d  o n l y  o n  t h e  r e c o r d s  s i n c e  November 1924 when 

Nymboida Power S t a t i o n  d i v e r s i o n  commenced. 
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7 .  AVERAGE ANNUAL RUNOFF 

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

l o c a t i o n s  i n  t h e  C l a r e n c e  V a l l e y ,  t h e  l o n g e s t  b e i n g  t h e  5 8  y e a r s  o f  r e c o r d s  for 

N y m b o i d a  a n d  t h e  57 y e a r s  f o r  T a b u l a m .  U s i n g  t h e s e  r e c o r d s  a s  a b a s e  for 

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

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

1 3 .  T h e  a s s e s s e d  l o n g  t e r m  a v e r a g e  r u n o f f  f r o m  t h e  w h o l e  v a l l e y  i s  a l s o  shown 

i n  t h e  t a b l e ,  t o g e t h e r  w i t h  t h a t  f o r  t h e  a d j o i n i n g  R i c h m o n d  R i v e r  Valley. 

w h i c h  i s  i n c l u d e d  f o r  t h e  p u r p o s e  o f  comparison. 

TABLE 13. 

Regicn 
A r e a  in 
Square 

Miles 

Average 
Annual 
Rainfall 

in 
Inches 

L o n g  T e r m  A v e r a g e  A n n u a l  Runcff 

Acre 
Feet 

Inches 
Percent- 

age 
Runoff 

P e r c e n t  of 
Total 

Clarence 
Valley 
Runoff 

C l a r e n c e  Valley 8,750 42 4,000,000 8,6 20% 1007. 

C l a r e n c e  River 
a b o v e  Tabulam 

R o c k y  River 

C l a r e n c e  River 
a b o v e  Mitchell 
R i v e r  Junction 

B i e l s d o w n  Creek 
a b o v e  Dorrigo 

N y m b o i d a  River 
a b o v e  Nymboida 

L i t t l e  River 
a b o v e  Nymboida 
R i v e r  Junction 

Mann River 
a b o v e  Nymboida 
R i v e r  Juncticn 

M i t c h e l l  River 
a n d  all 
tributaries 

C l a r e n c e  River 
a b o v e  Lilydale 

O r a r a  River 

1,710 

690 

2,940 

30 

640 

1,350 

720 

3,260 

6,440 

780 

38 

40 

39 

77 

55 

37 

37 

41 

40 

48 

737,000 

300,000 

1,340,000 

75,000 

663,000 

440,000 

220,000 

1,540,000 

3,046,000 

500,000 

8.1 

8,2 

8.5 

47 

19 

6,1 

5.7 

8,9 

8.9 

12 

21% 

20% 

22% 

61% 

36% 

16% 

15% 

22% 

22% 

25% 

18% 

8% 

34% 

2% 

17% 

11% 

6% 

38% 
, 

76% 

12% 

R i c h m o n d  Valley 2,680 51 1,600,000 11.2 22% _._ 
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From Table  13 i t  can be s e e n  t h a t  t h e  b e s t  w a t e r  y i e l d i n g  s e c t i o n  o f  the 

v a l l e y  i s  t h e  h i g h l a n d  area  around D o r r i g o ,  where t h e  average  annual rainfall 

ranges  up t o  a l m o s t  e i g h t y  i n c h e s .  R a i n f a l l  o v e r  t h e  catchment o f  the 

Nymboida R i v e r ,  which d r a i n s  t h i s  a r e a ,  i s  about  30 p e r c e n t  g r e a t e r  than the 

average  o v e r  t h e  whole  C larence  V a l l e y ;  and on t h e  b a s i s  o f  e q u i v a l e n t  depth 

o v e r  t h e  catchment a r e a ,  t h e  r u n o f f  o f  t h i s  s tream,  equa l  t o  36 p e r c e n t  o f  the 

r a i n f a l l ,  i s  more than  t w i c e  t h a t  o f  t h e  whole  v a l l e y .  The v e r y  h i g h  yields 

i n  t h i s  a r e a  a r e  e x e m p l i f i e d  by t h e  f l o w s  i n  Bie l sdown Creek, a t r i b u t a r y  of 

t h e  Nymboida R i v e r ,  where t h e  average  annual r u n o f f  i s  e q u i v a l e n t  t o  a depth 

o f  47 i n c h e s  o v e r  t h e  catchment ,  o r  61 p e r c e n t  o f  t h e  r a i n f a l l ,  which 

a v e r a g e s  77 inches. 

The e f f e c t  on s t reamf lows  o f  t h e  l a r g e  r a i n  shadow o c c u r r i n g  o v e r  the 

catchments  o f  t h e  L i t t l e  and Mann R i v e r s ,  i s  w e l l  i l l u s t r a t e d  by Table  13. 

Expressed  a s  depths  o v e r  t h e i r  ca tchments ,  t h e  r u n o f f s  o f  t h e s e  two streams, 

which average  16 p e r c e n t  and 15 p e r c e n t  r e s p e c t i v e l y  o f  t h e i r  catchment 

r a i n f a l l s ,  a r e  l e s s  than t h r e e  q u a r t e r s  o f  t h e  average  f o r  t h e  whole  valley. 

The M i t c h e l l  and Clarence  R i v e r s ,  above t h e i r  j u n c t i o n ,  a r e  s i m i l a r  in 

r e s p e c t  o f  catchment a r e a ,  r a i n f a l l  and r u n o f f .  The average  annual y i e l d  of 

t h e  M i t c h e l l  R i v e r  o n l y  s l i g h t l y  e x c e e d s  t h a t  o f  t h e  Clarence. 

The Clarence  V a l l e y ,  w i t h  a catchment a r e a  o f  8 , 7 5 0  square m i l e s ,  is 

t h e  l a r g e s t  c o a s t a l  r i v e r  v a l l e y  i n  New South Wales ,  t h e  n e x t  v a l l e y  i n  order 

o f  s i z e  b e i n g  t h a t  o f  t h e  Hawkesbury R i v e r ,  c o v e r i n g  some 8 , 4 0 0  square miles. 

The s u r f a c e  w a t e r  r e s o u r c e s  o f  t h e  C l a r e n c e ,  a v e r a g i n g  4 , 0 0 0 , 0 0 0  a c r e  feet 

p e r  annum, a r e  more than t w i c e  t h o s e  o f  any o t h e r  c o a s t a l  v a l l e y ;  w h i l e  on 

t h e  b a s i s  o f  e q u i v a l e n t  depth o f  r u n o f f  o v e r  t h e  catchment ,  t h e y  a r e  nearly 

20 p e r c e n t  g r e a t e r  than  t h e  average  f o r  C o a s t a l  New South Wales. 

I n  terms o f  both  p e r c e n t a g e  o f  annual r a i n f a l l  and depth o f  runof f  over 

t h e  catchment ,  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  Clarence  R i v e r  V a l l e y  are 

l e s s  than t h o s e  o f  t h e  a d j a c e n t  Richmond R i v e r  V a l l e y .  Th i s  situation 

r e s u l t s  from a combinat ion  o f  lower  average  r a i n f a l l  and a d e c r e a s i n g  rate 

o f  r u n o f f  p e r  square  m i l e  w i t h  i n c r e a s e  i n  catchment area  f o r  t h e  larger 

Clarence  Valley. 
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8 .  VARIABILITY OF STREAMFLOWS. 

I n  common w i t h  most  o t h e r  s treams  i n  New South Wales ,  f l o w s  i n  the 

C larence  R i v e r  and i t s  t r i b u t a r i e s  e x h i b i t  a c o n s i d e r a b l e  d e g r e e  o f  variability. 

Tab le  14 on page 26 s e t s  o u t  t h e  range o f  annua l ,  monthly  and instantaneous 

f l o w s ,  e x p r e s s e d  p r o p o r t i o n a t e l y  t o  mean f l o w s ,  which have been recorded  at 

t h i r t e e n  s e l e c t e d  gaug ing  stations. 

I t  i s  apparent  from t h i s  t a b l e  t h a t  a l t h o u g h  t h e r e  have been large 

v a r i a t i o n s  i n  annual f l o w s  t h e  v a r i a t i o n s  a r e  even  more marked i n  monthly 

f l o w s  a n d  m o s t  marked  i n  i n s t a n t a n e o u s  f l o w s .  The g r e a t e s t  v a r i a t i o n  in 

a n n u a l  f l o w s  h a s  b e e n  a t  Tabulam,  o n  t h e  C l a r e n c e  R i v e r ,  whe re  t h e y  have 

r a n g e d  f rom 4 . 4  t i m e s  t h e  mean t o  3 . 1  p e r c e n t  o f  t h e  mean,  a r a t i o  o f  about 

140 t o  1 ,  i n  57 y e a r s  o f  r e c o r d .  The s m a l l e s t  v a r i a t i o n  h a s  b e e n  a t  Dorrigo 

on B i e l s d o w n  C r e e k ,  w h e r e  a n n u a l  f l o w s  h a v e  r a n g e d  f rom 2 . 2  t i m e s  t h e  mean to 

2 p e r c e n t  o f  t h e  mean,  a r a t i o  o f  a b o u t  10 t o  1 ,  i n  19 y e a r s  o f  record. 

I t  i s  o f  i n t e r e s t  t o  compare  t h e  v a r i a b i l i t y  o f  f l o w s  i n  t h e  Clarence 

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

M a c q u a r i e  R i v e r ,  a m a j o r  s t r e a m  d r a i n i n g  w e s t w a r d  f rom t h e  G r e a t  Dividing 

Range .  A l t h o u g h  t h e  r a t i o s  o f  maximum t o  mean f l o w  a r e  g e n e r a l l y  o f  t h e  same 

o r d e r  o f  m a g n i t u d e  i n  b o t h  v a l l e y s ,  t h e  r a t i o s  o f  minimum t o  mean f l o w  are 

p r e d o m i n a n t l y  h i g h e r  i n  t h e  C l a r e n c e  t h a n  i n  t h e  M a c q u a r i e .  I n  t h e  c a s e  of 

a n n u a l  f l o w s ,  t h e s e  r a t i o s ,  e x p r e s s e d  a s  p e r c e n t a g e s ,  r a n g e  up t o  26 percent 

i n  t h e  C l a r e n c e  b u t  o n l y  t o  19 p e r c e n t  i n  t h e  M a c q u a r i e .  I n  t h e  C l a r e n c e ,  the 

r a t i o s  e q u a l  o r  e x c e e d  22 p e r c e n t  a t  f o u r  o f  t h e  t h i r t e e n  s t a t i o n s ,  b u t  in 

t h e  M a c q u a r i e ,  t h e y  e q u a l  o r  e x c e e d  o n l y  4 . 6  p e r c e n t  a t  f i v e  o u t  o f  nine 

s e l e c t e d  g a u g i n g  s t a t i o n s  u p s t r e a m  f rom a n d  i n c l u d i n g  Dubbo. I t  i s  therefore 

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

C l a r e n c e  R i v e r  t h a n  t h e y  a r e  i n  t h e  i n l a n d  v a l l e y  o f  t h e  M a c q u a r i e  River. 

I n  t h e  Nymboida R i v e r ,  w h i c h  d r a i n s  t h e  h i g h  r a i n f a l l  s e c t i o n  i n  the 

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

o f  t h e  v a l l e y .  T h i s  l e s s e r  v a r i a b i l i t y  i s  m o s t  e v i d e n t  i n  t h e  minimum flows, 

w h i c h ,  a t  B o s t o b r i c k ,  Dorr igo  and Nymboida, a r e  g e n e r a l l y  h i g h e r  i n  r e l a t i o n  to 

mean f l o w s  than t h e y  a r e  a t  t h e  o t h e r  stations. 
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At o n l y  two o f  t h e  t h i r t e e n  s e l e c t e d  s t a t i o n s  h a s  f l o w  c o m p l e t e l y  ceased 

f o r  one  f u l l  c a l e n d a r  m o n t h ,  and  b o t h  o f  t h e s e  s t a t i o n s  a r e  i n  t h e  northern 

p a r t  o f  t h e  v a l l e y .  F lows  h a v e  c o m p l e t e l y  c e a s e d  f o r  s h o r t e r  p e r i o d s  a t  eight 

o f  t h e  t h i r t e e n  stations. 

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

F i g u r e s  18 ,  19, 20 and  21 f o r  e i g h t  g a u g i n g  s t a t i o n s  a s  I n d i c a t e d  a t  T a b l e  14., 

TABLE 14. 

Stream Station 
Period 

of 

Records 

Maximum and Minimum 
R e c c r d e d  Fiows 

Maximum-Ratio to 
(Minimum-Percenta 

Mean 
e o f  Mean) 

Hydrograph 
o f  Monthly 

Flows 
Shown at 

Figure 
'Indicated Annual Monthly 

Instantan- 
eous 

Koreelah Hewetson's 1954 to 3.4 21 205 
Creek Mill date (4.9%) (0) (0) 

Clarence Tabulam 1909 to 4.4 17 237 18 
River date (3.1%) (0) (0) 

Rocky Billyrimba 1951 to 3.0 17 219 20 
River date (24%) (4.1%) (0) 

Mann Mitchell 1945 to 3.0 18 663 20 
River date (20%) (1.3%) (0) 

Nymboida Bostobrick 1948 to 2.7 10 179 19 
River date (26%) (6.0%) (3.5%) 

Bielsdown D o r r i g o  Nos. 1947 to 2.2 8 279 
Creek 2 and  3 date (23%) (3.0%) (1.6%) 

Blicks Dundurrabin 1948 to 3.6 15 199 
River date (15%) (3.5%) (0.3%) 

Nymboida Nymboida 1908 to 3.7 11 218 19 
River date (22%) (6.0%) (2.9%) 

Little Broadmeadows 1945 to 3.5 13 157 
River date (16%) (0.1%) (0) 

Nymboida Buccarumbi 1923 to 4.0 18 200 
River date (13%) (0.1%) (0) 

Mitchell Jackadgery 1919 to 4.0 20 251 21 
River date (13%) (0.04%) (0) 

Clarence Lilydale 1922 to 4.1 14 168 21 
River date (14%) (0.2%) (0) 

Orara K a r a n g i  No. 1951 to 2.0 11 114 20 
River 2 date (15%) (0.5%) (0.2%) 
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9 .  PERSISTENCE OF STREAMFLOWS 

The f l o w  d u r a t i o n  graphs  a t  F i g u r e s  22 ,  2 3 ,  24 and 25 i n d i c a t e  the 

p e r s i s t e n c e  o f  dry  weather  f l o w s  a t  e i g h t  s e l e c t e d  gaug ing  s t a t i o n s ,  and 

T a b l e s  15 and 16 s e t  o u t  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  at 

t h e  same stations. 

TABLE 15 

P e r c e n t  o f  Time 
Flow Equalled 

o r  Exceeded 

Corresponding Flows i n  Cusecs 

Clarence 
R i v e r  at 
Tabulam 

Nymboida 
R i v e r  at 
Nymboida 

Rocky 
R i v e r  at 
Billyrimba 

Mann 
R i v e r  at 
Mitchell 

. , , 
10 1,500 1,600 350 210 

30 340 610 140 48 

50 .130 350 80 20 

70 50 220 40 4 

90 15 120 15 1 

. 95 5 80 8 0.5 

98 0 

100 27 0 0 

TABLE 16 

P e r c e n t  o f  Time 
Flow Equalled 

o r  Exceeded 

Corresponding Flows i n  Cusecs 

Little 
R i v e r  at 

Broadmeadows 

Blicks 
R i v e r  at 
Dundurrabin 

- Bielsdown 
Creek at 
Dorrigo 

Orara 
R i v e r  at 
Karangi 

10 1,000 295 265 320 

30 300 100 100 85 

50 140 50 52 40 

70 64 27 30 20 

90 17 10 8 7 

95 8 5 4 3 

99 0 

100 0.4 2 0.5 

From t h e  graphs  and t a b l e s ,  i t  can  be s e e n  t h a t  t h e  p e r s i s t e n c e  o f  low 

f l o w s  i s  r e a s o n a b l y  good throughout  t h e  v a l l e y .  At o n l y  f o u r  o f  t h e  eight 

s t a t i o n s  have z e r o  f l o w s  o c c u r r e d  i n  t h e  p e r i o d  o f  r e c o r d ,  and even  a t  these 

s t a t i o n s ,  t h e  g r e a t e s t  i n c i d e n c e  o f  z e r o  f l o w  r e p r e s e n t s  o n l y  2 percent 

o f  t h e  t o t a l  t ime  ( C l a r e n c e  R i v e r  a t  Tabulaa) 
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The Nymboida R i v e r  a t  Nymboida p o s s e s s e s  t h e  b e s t  low f l o w  persistence, 

w i t h  f l o w s  o f  120 c u s e c s  o r  more h a v i n g  been  e x p e r i e n c e d  f o r  90 p e r c e n t  o f  the 

t i m e ,  and f l o w s  o f  80 c u s e c s  o r  more h a v i n g  occurred  f o r  95 p e r c e n t  o f  t h e  time, 

Flow d u r a t i o n  graphs and t a b l e s  have n o t  been i n c l u d e d  f o r  t h e  three 

. 
gauging  s t a t i o n s  a t  Buccarumbi, Jackadgery  and L i l y d a l e ,  which a r e  all 

downstream from Nymboida. These data  have been  o m i t t e d  because  t h e  persistence 

o f  r ecorded  low f l o w s  would n o t  be r e p r e s e n t a t i v e  o f  n a t u r a l  c o n d i t i o n s ,  due 

t o  t h e  s u b s t a n e f a l  d i v e r s i o n s  made from t h e  Nymboida R i v e r  through t h e  Nymboida 

Power Station. 

The low f l o w  c h a r a c t e r i s t i c s  o f  t h e  e i g h t  s t a t i o n s  r e f e r r e d  r o  i n  Tables 

15 and 16 a r e  compared i n  a d i f f e r e n t  way on t h e  compos i te  f l o w  d u r a t i o n  graph 

a t  F igure  2 6 ,  which shows t h e  f l o w s  a t  a l l  s t a t i o n s  e x p r e s s e d  a s  c u s e c s  per 

square  m i l e  o f  catchment a r e a .  When t h e  s t a t i o n s  a r e  compared i n  t h i s  way, it 

i s  apparent  t h a t  t h e  b e s t  p e r s i s t e n c e  o f  f l o w  o c c u r s  a t  Dorr igo  (Bielsdown 

Creek) w h i l e  t h e  p e r s i s t e n c e s  a t  Karangi (Orara R i v e r ) ,  Nymboida (Nymboida 

R i v e r )  and D u n d u r r a b i n . ( B l i a s  R i v e r ) ,  a r e  s u p e r i o r  t o  t h o s e  a t  t h e  remaining 

s t a t i o n s .  The s t a t i o n  a t  M i t c h e l l  (Mann R i v e r )  h a s  t h e  p o o r e s t  persistence 

o f  f l o w  o f  t h e  e i g h t  s t a t i o n s  considered. 

10 .  OCCURRENCE OF FLOODING. 

F l o o d i n g  i n  t h e  Clarence  R i v e r  V a l l e y  upstream from Copmanhurst is 

g e n e r a l l y  c o n f i n e d  t o  t h e  immediate v i c i n i t y  o f  t h e  stream c h a n n e l s ,  and flood 

damage i s  m a i n l y  l i m i t e d  t o  t h a t  a f f e c t i n g  communications,  r o a d s ,  culverts, 

b r i d g e s  and low l e v e l  farm i n s t a l l a t i o n s  such a s  f e n c e s .  I n  t h i s  s e c t i o n  of 

t h e  v a l l e y  t h e  o n l y  s i g n i f i c a n t  a l l u v i a l  development i s  i n  t h e  v a l l e y s  o f  some 

o f  t h e  n o r t h e r n  t r i b u t a r i e s  such a s  Koree lah  Creek and Tooloom Creek; and 

farming and g r a z i n g  l a n d s  i n  t h e s e  a r e a s  have ,  a t  t i m e s ,  been inundated  for 

s h o r t  p e r i o d s .  I n  s e v e r e  f l o o d s ;  some s t o c k  l o s s e s  have o c c u r r e d ,  and some 

communit ies  have been  i s o l a t e d  f o r  a time. 

Downstream from Copmanhurst, t h e  v a l l e y  g r a d u a l l y  broadens and i n  the 

lower  r e a c h e s  t h e  r i v e r  i s  f l a n k e d  by e x t e n s i v e  a r e a s  o f  low l y i n g  flats. 

N a t u r a l  r i v e r s i d e  l e v i e s  g i v e  p a r t i a l  p r o t e c t i o n  t o  t h e  lower  a r e a s  behind 

them b u t  t h e y  a l s o  i n h i b i t ,  d r a i n a g e  o f  f l o o d w a t e r s ,  which c o n s e q u e n t l y  often 

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

production. 
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Towns and v i l l a g e s  'along t h e  lower  r i v e r ,  n o t a b l y  Graf ton ,  South Grafton, 

Ulmarra and Maclean,  have s u f f e r e d  i n u n d a t i o n  i n  major f l o o d s .  The Clarence 

R i v e r  County Counc i l  i s  a t  p r e s e n t  under tak ing  f l o o d  m i t i g a t i o n  work i n  t h e  Lower 

C l a r e n c e ,  which  c o n s i s t s  b r o a d l y  o f  e x t e n d i n g  t h e  l e v e e  sys tem,  and constructing 

works which w i l l  promote r a p i d  dra inage  from the  low l y i n g  a r e a s  f o l l o w i n g  future 

floods. 

The graph a t  F i g u r e  27 shows t h e  i n c i d e n c e  o f  recorded  f l o o d s  which have 

e x c e e d e d  15 f e e t  on t h e  P r i n c e  S t r e e t  gauge i n  Graf ton  s i n c e  1839.  F lood  levels 

shown p r i o r  t o  1945,  when t h e  P r i n c e  S t r e e t  gauge was e r e c t e d ,  were observed  on ' 

v a r i o u s  g a u g e s  and a t  d i f f e r e n t  l o c a t i o n s ,  b u t  a l l  have been reduced ,  f o r  the 

sake  o f  comparison,  t o  e q u i v a l e n t  l e v e l s  a t  t h e  P r i n c e  S t r e e t  gauge .  Early 

f l o o d  l e v e l s  were o b t a i n e d  from h i s t o r i c a l  r e c o r d s ,  and i t  i s  p o s s i b l e  t h a t  prior 

t o  about  1920 ,  f l o o d s  a d d i t i o n a l  t o  t h o s e  shown may have occurred  w i t h o u t  having 

been recorded. 

F o r t y  f l o o d s  e x c e e d i n g  15 f e e t  a r e  known t o  have occurred  s i n c e  1839,  an 

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

f l o o d s  were t h e  27 y e a r s  from 1894 t o  1920,  and t h e  16 y e a r s  from 1929 t o  1944. 

N o t a b l e  g r o u p i n g s  o f  f l o o d s  occurred  from 1887 t o  1893,  when t e n  f l o o d s  were 

e x p e r i e n c e d  i n  s even  y e a r s  and from 1954 t o  1963 when e l e v e n  f l o o d s  were recorded 

i n  t e n  y e a r s .  The most  r e c e n t  f l o o d  i n  t h e  v a l l e y  occurred  dur ing  January 1968. 

F i g u r e  27 a l s o  shows t h e  number o f  f l o o d s  which have been recorded  i n  each 

month o f  t h e  y e a r .  Most f l o o d s  have occurred  i n  the  l a t e  summer and autumn 

months from January t o  A p r i l ,  o r  i n  t h e  w i n t e r  months o f  June and J u l y ;  w h i l e  no 

f l o o d s  g r e a t e r  than 15 f e e t  have been e x p e r i e n c e d  i n  t h e  months from September 

t o  December. More f l o o d s  have o c c u r r e d  i n  February than i n  any o t h e r  single 

month. 

The h i g h e s t  f l o o d  e v e r  recorded  occurred  i n  March 1890,  when a peak level 

e q u i v a l e n t  t o  2 4 ' - 0 "  was reached  on t h e  P r i n c e  S t r e e t  gauge .  F lood  peaks  r 

e x c e e d i n g  23 f e e t  on t h i s  gauge o c c u r r e d  i n  1887,  1890,  1893,  1950,  1954,  1963 

and 1967. 

A t  t h e  gaug ing  s t a t i o n  a t  L i l y d a l e ,  some 40 r i v e r  m i l e s  upstream from 

G r a f t o n ,  t h e  h i g h e s t  f l o o d  recorded  s i n c e  r e c o r d s  commenced i n  1922 was in 

February 1954 ,  when t h e  peak gauge h e i g h t  reached  was 6 8 ' - 1 " ,  e q u i v a l e n t  to 
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an estimated peak discharge o f  7 0 0 , 0 0 0  c u s e c s .  I n  March 1946 t h e  peak flood 

l eve l  was 6 7 1 - 0 "  ( e q u i v a l e n t  t o  an e s t i m a t e d  d i s c h a r g e  o f  6 7 0 , 0 0 0  c u s e c s )  and 

i n  June 1950 t h e  f l o o d  l e v e l  reached  6 5 ' - 5 "  on t h e  gauge ,  e s t i m a t e d  t o  be equiva- 

l e n t  t o  about  6 3 0 , 0 0 0  c u s e c s .  A major f l o o d  occurred  i n  June 1967 i n  the 

C l a r e n c e  V a l l e y  and s tream g a u g i n g s  c a r r i e d  o u t  a t  L i l y d a l e  dur ing  t h i s  flood 

0 
i n d i c a t e d  t h a t  a peak d i s c h a r g e  o f  5 2 0 , 0 0 0  c u s e c s  ( 6 1 . 4  f e e t )  occurred  a t  that 

s t a t i o n .  The h i g h e s t  c a l e n d a r  month r u n o f f  was i n  February 1956,  w i t h  a 

d i s c h a r g e  o f  o v e r  3 . 6  m i l l i o n  a c r e  f e e t ,  e q u i v a l e n t  t o  o v e r  14 t i m e s  the 

a v e r a g e  monthly  f l o w ;  w h i l e  t h e  h i g h e s t  c a l e n d a r  y e a r  r u n o f f  was i n  1950, 

w i t h  a d i s c h a r g e  o f  o v e r  12 m i l l i o n  a c r e  f e e t ,  more than four  t i m e s  t h e  average. 

The February 1954 f l o o d  was caused  by a t r o p i c a l  d e p r e s s i o n  which moved 

southward down t h e  Queensland and New South Wales c o a s t s .  A detailed 

i n v e s t i g a t i o n  which was made i n t o  t h e  h y d r o l o g i c a l  f e a t u r e s  o f  t h i s  flood, 

r e v e a l e d  t h a t  some e x t r e m e l y  h i g h  r a i n f a l l  and r u n o f f  r a t e s  were recorded, 

p a r t i c u l a r l y  on t h e  e l e v a t e d  a r e a s  c l o s e  t o  t h e  coast. 

During t h e  storm p e r i o d  o f  about  4 0  h o u r s ,  t o t a l  r a i n f a l l s  recorded  were 

up t o  24 i n c h e s  on t h e  Richmond Range, i n  t h e  n o r t h ,  and up t o  39 i n c h e s  on the 

Dorr igo  P l a t e a u ,  i n  t h e  s o u t h .  At D o r r i g o ,  t h e  maximum r a i n f a l l  r a t e s  reported, 

a t  an u n o f f i c i a l  r a i n f a l l  s t a t i o n  i n c l u d e d  16 i n c h e s  i n  6 hours  ( 2 . 7  i n c h e s  per 

h o u r ) ,  2 3 . 6  i n c h e s  i n  12 hours ( 2 . 0  i n c h e s  per  h o u r ) ,  and 3 1 . 5  i n c h e s  i n  24 

hours  ( 1 . 3  i n c h e s  per  h o u r ) .  These r a i n f a l l s  a r e  n o t  f o r  t h e  s tandard 24 hour 

p e r i o d  commencing a t  9 a .m .  and a r e  t h e r e f o r e  n o t  comparable w i t h  official 

r e a d i n g s  f o r  t h i 9  s torm.  In  t h e  Bie l sdown Creek a t  Dorr igo  No. 2 ,  t h e  peak 

d i s c h a r g e  was e s t i m a t e d  a t  3 6 , 2 0 0  c u s e c s ,  e q u i v a l e n t  t o  more than 1 , 2 0 0  cusecs 

per  square  m i l e  o f  catchment  a r e a .  The t o t a l  f l o o d  r u n o f f  i n  t h i s  s tream was 

a s s e s s e d  a t  3 1 , 0 0 0  a c r e  f e e t ,  e q u i v a l e n t  t o  1 9 . 4  i n c h e s  o v e r  t h e  ca tchment  area, 

o r  61 p e r c e n t  o f  t h e  catchment  r a i n f a l l  o f  3 1 . 5  inches. 

THE JUNE 1967 FLOOD 

During June 1967 heavy  r a i n f a l l  occurred  o v e r  t h e  nor thern  c o a s t a l  section 

o f  New South Wales .  G a l e s  and f l o o d  r a i n s  were e x p e r i e n c e d  i n  t h e  n o r t h  coast 

r e g i o n  d u r i n g  t h e  p e r i o d s  12th  t o  14 th  June and 25 th  t o  28 th  June a s  a result 

o f  i n t e n s e  r a i n  d e p r e s s i o n s  which formed o f f  t h e  C e n t r a l  Queensland Coast  and 

then  moved s l o w l y  southward down t h e  Queensland and New South Wales C o a s t s  and 

o u t  a c r o s s  t h e  Taxman Sea. 
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As a r e s u l t  o f  t h e s e  d e p r e s s i o n s  v e r y  heavy t o  f l o o d  r a i n f a l l s  occurred 

o v e r  t h e  C larence  V a l l e y .  I n  t h e  s o u t h  e a s t e r n  s e c t i o n  a t  Dorr igo  t h e  monthly 

t o t a l  o f  more than  4 4  i n c h e s  was t h e  second  h i g h e s t  which h a s  been recorded 

s i n c e  t h e  commencement o f  r e g u l a r  measurements i n  1905 and corresponded to 

56 p e r c e n t  o f  t h e  a v e r a g e  annual  rainfall. 

The h e a v i e s t  r a i n f a l l s  were  recorded  dur ing  t h e  p e r i o d  from 10th  t o  14th 

J u n e ,  w i t h  Dorr igo  r e c e i v i n g  i n  e x c e s s  o f  25 i n c h e s  i n  t h e s e  f i v e  d a y s .  As a 

r e s u l t  o f  t h e  w idespread  n a t u r e  o f  t h e  heavy  r a i n f a l l  i n  t h e  . p e r i o d ,  substantial 

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

At  G r a f t o n ,  t h e  C larence  R i v e r  reached  i t s  peak l e v e l  on 14th  June when a 

h e i g h t  o f  23 f e e t  1 i n c h  was recorded  a t  t h e  P r i n c e  S t r e e t  gauge .  Although 

h i g h e r  f l o o d  l e v e l s  have  been reached  on s i x  p r e v i o u s  o c c a s i o n s  s i n c e  1839,  the 

peak l e v e l  o f  t h e  June 1967 f l o o d  was o n l y  11 i n c h e s  l e s s  than t h e  highest 

r e c o r d e d  f l o o d  l e v e l  o f  24 f e e t  i n  March 1890. 

Streamf low measurements o b t a i n e d  by t h e  Clarence  R i v e r  County Council 

dur ing  t h e  June 1967 f l o o d  showed t h a t  t h e  Clarence  R i v e r  a t  L i l y d a l e  reached 

an e s t i m a t e d  peak d i s c h a r g e  o f  about  5 2 0 , 0 0 0  c u s e c s  on 13th  June 1967.  T h i s  
, 

d i s c h a r g e ,  which i s  e q u i v a l e n t  t o  a f l o w  o f  81 c u s e c s  p e r  square m i l e  of 

catchment a r e a ,  i s  about  180,000 c u s e c s  l e s s  than  t h e  h i g h e s t  r ecorded  discharge 

a t  t h e  s t a t i o n  which o c c u r r e d  i n  February 1954. 

A number o f  s t r e a m f l o w  measurements were t a k e n  a t  Graf ton  and Lilydale 

d u r i n g  t h e  June 1967 f l o o d .  At Graf ton  t h e  peak d i s c h a r g e  was estimated 

t o  b e  5 6 4 , 0 0 0  c u s e c s  w i t h  observed  s u r f a c e  v e l o c i t i e s  up t o  1 1 . 1  f e e t  per 

s e c o n d ,  o r  about  7 . 6  m i l e s  p e r  hour.  Measurements a t  L i l y d a l e  s h o r t l y  before 

t h e  peak o f  t h e  f l o o d  recorded  s u r f a c e  v e l o c i t i e s  up t o  1 3 . 9  f e e t  p e r  second 

o r  9 . 5  m i l e s  p e r  hour. 

D e t a i l s  o f  t h e  1967 f l o o d  h e i g h t s  and d i s c h a r g e s  a t  s e l e c t e d  l o c a t i o n s  in 

t h e  Clarence  R i v e r  V a l l e y  a r e  compared w i t h  s t a t i s t i c s  f o r  maximum recorded 

f l o o d s  i n  T a b l e s  17 and 18. 
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TABLE 17 

Stream Station P e r i o d  of 
Record 

Gauge H e i g h t s  and Peak Discharges 

June i967 
, 

Maximum Recorded 
Flood 

C larence  River Graf ton  * 1839 t o  date 23'-1" March 1890 
5 6 4 , 0 0 0  cusecs 24?-0" 

C larence  River Lilydale 1922 t o  date 61.4, 
5 2 0 , 0 0 0  tusecs 

February 1954 
68'-1" 

7 0 0 , 0 0 0  cusecs 

C larence  River Tabulam 1909 t o  date 38'-1A" June 1948 
1 6 3 , 0 0 0  cusecs 44'-6" 

2 4 0 , 0 0 0  cusecs 
M i t c h e l l  River Jackadgery 1919 t o  date 38'-5" J u l y  1921 

3 6 0 , 0 0 0  cusecs 43,-0" 
4 8 0 , 0 0 0  cusecs 

Nymboida River Buccarumbi 1921 t o  date 44.6' January 1959 
2 5 5 , 0 0 0  cusecs 49,-0" 

2 8 4 , 0 0 0  cusecs 
Nymboida River Nymboida 1908 t o  date 34.65 February 1954 

1 0 3 , 0 0 0  cusecs 461-103i" 
1 9 8 , 0 0 0  cusecs 

* D i s c h a r g e  o n l y  a v a i l a b l e  f o r  June 1967 Flood. 

TABLE 18. 

Stream Station 

June 1967 Maximum Recorded 
Flood 

Cusecs 
Cusecs  per 
Square Mile 
o f  Catchment 

Cusecs 
Cusecs  per 
Square Mile 
o f  Catchment 

Koree lah  Creek Hewetson ' s  Mill 6,200 70 17,800 200 
C larence  River Tabulam 163,000 95 240,000 140 
Rocky River Billyrimba 32,000 84 54,000 140 
Mann River Mitchell 80,000 235 120,000 350 
Nymboida River Bostobrick 20,000 235 35,000 410 
Bie l sdown Creek Dorrigo 11,300 377 36,200 1,200 
B l i c k s  River Dundurrabin 26,300 271 28,000 290 
Nymboida River Nymboida 103,000 161 198,000 310 
L i t t l e  River Broadmeadows 58,000 56 81,000 79 
Nymboida River Buccarumbi 255,000 126 284,000 140 
M i t c h e l l  River Jackadgery 360,000 120 480,000 160 
C larence  River Lilydale 520,000 81 700,000 109 
Orara River Karangi 15,400 302 25,000 490 

11.  ' DROUGHT PERIODS. 

There i s  no g e n e r a l l y  a c c e p t e d  formula which d e f i n e s  i n  q u a n t i t a t i v e  terms 

e i t h e r  t h e  degree  o r  d u r a t i o n  o f  d r y n e s s  which c o n s t i t u t e s  a drought .  I t  is 

apparent  t h a t  any a t t empt  a t  such a d e f i n i t i o n  would have t o  take  i n t o  account  a 

number o f  f a c t o r s ,  i n c l u d i n g  t h e  s e v e r i t y  o f  t h e  water  supp ly  d e f i c i e n c y  compared 

w i t h  both  t h e  supp ly  u s u a l l y  r e c e i v e d  and t h e  supply needed t o  maintain 

development a t  i t s  u s u a l  l e v e l ,  a s  w e l l  a s  t h e  hardsh ip  and l o s s  o f  production 

caused  by t h e  deficiency. 
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However, i t  can  be s t a t e d  t h a t  i n  t h e  A u s t r a l i a n  c o n t e x t ,  t h e  prime 

i n d i c a t o r  o f  drought  c o n d i t i o n s  i s  t h e  o c c u r r e n c e  o f  r a i n f a l l  and s t r e a m f  lows 

a t  l e v e l s  s i g n i f i c a n t l y  lower  than  u s u a l ,  f o r  p e r i o d s  o f  some months o r  years 

i n  duration. 

The annual  r a i n f a l l s  i n  i n c h e s  recorded  a t  Graf ton ,  D o r r i g o ,  Tabulam, 

K i l l a r n e y ,  Wongwibinda and Red Range a r e  shown a t  F i g u r e s  28 ,  29 and 3 0 .  The 

a v e r a g e ,  l o w e s t  r ecorded  annual  and t h e  l o w e s t  c o n s e c u t i v e  12 monthly  rainfalls 

recorded  a t  t h e s e  s i x  l o c a t i o n s  a r e  a s  follows:— 

Average Calendar Year C o n s e c u t i v e  12 Monthly P e r i o d  
G r a f t o n  3 8 . 1 2 "  16 .29"  i n  1915 16 .29"  J a n .  1915 t o  Dec.  1915 
Dorr igo  7 8 . 8 6 ”  4 0 . 8 6 "  i n  1940 3 4 . 7 1 "  May 1964 t o  Apr. 1965 
Tabulam 3 8 . 2 4 "  17 .30"  i n  1918 14 .67"  Nov. 1901 t o  O c t .  1902 
K i l l a r n e y  2 9 . 1 2 "  14 .39"  i n  1902 9 . 3 7 "  O c t .  1901 t o  S e p t .  1902 
Wongwibinda 3 5 . 8 6 "  1 8 . 9 4 "  i n  1960 18 .84"  Feb. 1960 t o  J a n .  1961 
Red Range 3 7 . 3 5 "  18 .89"  i n  1940 1 8 . 7 2 "  Dec.  1939 t o  Nov. 1940 

Annual r a i n f a l l s  were be low t h e  average  v a l u e s  f o r  a t  l e a s t  two y e a r s  in 

s u c c e s s i o n  a t  a l l  s i x  l o c a t i o n s ,  i n  1 9 1 2 / 1 9 1 3 ,  1 9 1 8 / 1 9 1 9 ,  1935 /1936  and 1940/ 

1941. 

S treamf lows  a t  many gaug ing  s t a t i o n s  i n  t h e  Clarence  R i v e r  V a l l e y  have 

c o m p l e t e l y  c e a s e d  a t  some t i m e  dur ing  t h e  p e r i o d s  o f  r e c o r d  a l t h o u g h  i n  most 

c a s e s  t h e  d u r a t i o n s  have n o t  been g r e a t .  I n  t h e  nor thern  s e c t i o n ,  a l l  gauged 

s treams  w i t h  t h e  e x c e p t i o n  o f  Lindsay  Creek a t  Woodenbong, where r e c o r d s  are 

o n l y  o f  s h o r t  d u r a t i o n ,  have  been  known t o  c e a s e  flowing. 

I n  t h e  s o u t h  w e s t ,  t h e  o n l y  gaug ing  s t a t i o n s  where f l o w  h a s  n o t  c e a s e d  are 

a t  Shannon Vale  on t h e  Mann R i v e r ,  and a t  Ebor on t h e  Guy Fawkes R i v e r .  At 

t h e s e  s t a t i o n s ,  t h e  minimum f l o w s  recorded  were 0 . 2  c u s e c  and 0 . 5  cusec 

respectively. 

I n  t h e  sou th  e a s t ,  most  o f  t h e  gauged s treams have  n e v e r  c e a s e d  f l o w i n g  in 

t h e  p e r i o d s  o f  r e c o r d s ,  but  f l o w s  have been reduced t o  v e r y  s m a l l  p e r c e n t a g e s  of 

a v e r a g e  i n  t h e  m a j o r i t y  o f  them. The l o w e s t  s t reamf lows  recorded  a t  gauging 

s t a t i o n s  i n  t h i s  s e c t i o n  o f  t h e  v a l l e y  i n c l u d e  27 c u s e c s  a t  Nymboida (average 

908 c u s e c s  1 7 c u s e c s  a t  B o s t o b r i c k  ( a v e r a g e  196 c u s e c s )  and 5 . 6  c u s e c s  a t  North 

Dorr igo  (average 145 cusecs). 

I n  t h e  c e n t r a l  p a r t  o f  t h e  Clarence  V a l l e y ,  f l o w s  have c o m p l e t e l y  ceased 

a t  Jackadgery  ( M i t c h e l l  R i v e r ) ,  and L i l y d a l e  ( C l a r e n c e  R i v e r ) ,  and have been as 

low a s  0 . 3  c u s e c  i n  t h e  s h o r t  p e r i o d s  o f  r e c o r d  a t  t h e  two s t a t i o n s  on Dandahra 

Creek.  No e x t r e m e l y  low f l o w s  have  been recorded  a t  Bawden Br idge ,  where the 

Orara R i v e r  c a r r i e s  w a t e r  d i v e r t e d  from t h e  Nymboida R i v e r  through t h e  Nymboida 

Power S t a t i o n ,  a s  w e l l  a s  i t s  own n a t u r a l  flow. 
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Table  19 s e t s  o u t  t h e  l o w e s t  f l o w s  recorded  a t  rdne s e l e c t e d  gaug ing  stati.ons, 

o g e t h e r  w i t h  t h e  t o t a l  number o f  days  o f  r ecord  on which t h e s e  f l o w s  occurred, 

nd t h e  months i n  which t h e y  were  r e c o r d e d .  The t a b l e  a l s o  g i v e s  d e t a i l s  o f  the 

o w e s t  t o t a l  f l o w s  recorded  i n  any t w e l v e  monthly  p e r i o d  a t  each s t a t i o n .  This 

n f o r m a t i o n  i n d i c a t e s  t h a t  t h e  y e a r s  1 9 1 5 / 1 9 1 6 ,  1 9 2 3 / 1 9 2 4 ,  1932,  1936,  1940, 

9 5 1 / 1 9 5 2 ,  1 9 5 3 / 1 9 5 4 ,  1957/1958  and 1965 were  c h a r a c t e r i s e d  by e x t r e m e l y  low flows. 

TABLE 19. 

Stream Statton 

, 
Minimum Recorded Flow Minimum Twelve 

Monthly Flow 

Cusecs 

, 

Maximum 
Number of 
Consecutive 
Days 

Date of 
Occurrence 

Acye 
Feet 

P e r i o d  of 
Occurrence 

Clarence 
River 

Tabulam 0 80 S e p t .  to 
Nov. 1915 

19,300 Feb. 1923 to 
J a n .  1924 

Rocky River Billyrimba 0 12 Dec.  1953 
t o  Jan. 
1954 

31,800 June 1957 to 
May 1958 

Mann River Mitchell 0 4 Jan .  1947 14,500 June 1957 to 
May 1958. 

Bielsdown 
Creek 

Dorrigo 2.3 5 Feb. 1952 24,200 A p r i l  1957 to 
March 1958 

B l i c k s  River Dundurrabin 0.5 9 Feb. 1952 15,800 J u l y  1964 to 
June 1965 

Nymboida 
River 

Nymboida 27 10 Nov. 1915 
Dec.  1951 

112,000 Mara .  1915 to 
Feb. 1916 

Mitchell 
River 

Jackadgery 0 12 Nov. 1940 236,000 Jan .  t o  Dec. 
1940 

Clarence 
River 

Lilydale 0 8 Nov. to 
Dec.  1936 

307,000 June 1923 to 
May 1924 

Orara River Karangi 0.5 24 Jan .  to 
Feb. 1952 

11,000 

- 

J u l y  1964 to 
June 1965 

Examinat ion o f  t h e  monthly f l o w  r e c o r d s  o f  Tabulam, Nymboida and Lilydale 

i n d i c a t e s  t h a t  p e r i o d s  o f  s i g n i f i c a n t  d u r a t i o n  when f l o w s  were predominantly 

be low a v e r a g e  have o c c u r r e d  on about  t e n  o c c a s i o n s  i n  t h e  l a s t  55 years. 

At-Tabulam t h e  t o t a l  f l o w  o f  1 9 , 3 0 0  a c r e  f e e t  f o r  t h e  t w e l v e  monthly 

p e r i o d  February 1923 t o  January 1924 was e q u i v a l e n t  t o  o n l y  about 21/2 p e r c e n t  of 

t h e  average  annual f l o w  w h i l e  a t  Nymboida and L i l y d a l e  t h e  minimum t w * v e  monthly 

f l o w s  were  e q u i v a l e n t  t o  about  17 p e r c e n t  and 10 p e r c e n t  o f  t h e  respective 

a v e r a g e  annual  f l o w s .  The minimum t w e l v e  monthly f l o w s  a t  t h e  o t h e r  stations 

l i s t e d  i n  Table  19 have  ranged from about  6 p e r c e n t  o f  average  a t  Karangi to 

a l m o s t  25 p e r c e n t  o f  t h e  a v e r a g e  a t  Dorrigo. 
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12.  THE 1964 TO 1966 DROUGHT. 

Commencing dur ing  1964,  a p e r i o d  o f  v e r y  low r a i n f a l l  was e x p e r i e n c e d  over 

much o f  New South Wales.  In  most  o f  t h e  Clarence  R i v e r  V a l l e y ,  t h e  dry period 

began i n  about  May 1964 and c o n t i n u e d  u n t i l  May 1965,  b e i n g  broken o n l y  by 

r a i n f a l l s  a l i t t l e  h i g h e r  than normal a t  some l o c a t i o n s  i n  November 1964.  Falls 

h i g h e r  than u s u a l  were r e g i s t e r e d  i n  June ,  J u l y  and August  1965,  w i t h  some very 

heavy r a i n s  o c c u r r i n g  i n  J u l y .  From September 1965 t o  J u l y  1966 r a i n f a l l s  were 

v a r i a b l e  b u t  were g e n e r a l l y  be low normal e x c e p t  f o r  q u i t e  s u b s t a n t i a l  r a i n  which 

o c c u r r e d  i n  December 1965.  From August  1966 t o  May 1967 t h e  monthly  rainfall 

r e g i s t r a t i o n s  w i t h i n  t h e  Clarence  R i v e r  V a l l e y  were about  normal apar t  from 

January and March 1967 when h i g h e r  than normal r a i n f a l l  produced minor nuisance 

f l o o d i n g  i n  t h e  lower  C larence  Valley. 

However i n  June 1967 f l o o d  producing  r a i n s  were e x p e r i e n c e d  o v e r  t h e  major— 

i t y  o f  t h e  Clarence  R i v e r  catchment .  At  Graf ton  n e a r l y  21 i n c h e s  o f  rainfall 

was r e c o r d e d  f o r  June 1967; o v e r  10 i n c h e s  b e i n g  r e c e i v e d  during  t h e  two days 

from 12th t o  13th  June.  Dorr igo  r e c e i v e d  o v e r  25 i n c h e s  i n  5 days from 10th  to 

14th  June 1967 i n c l u s i v e  and l a t e r  i n  t h e  month r e c e i v e d  9 i n c h e s  i n  t h e  4 days 

p r i o r  t o  2 8 t h  June. 

Along t h e  w e s t e r n  f r i n g e  o f  t h e  v a l l e y ,  t h e  drought f o l l o w e d  a slightly 

d i f f e r e n t  p a t t e r n .  R a i n f a l l s  c o n t i n u e d  around normal u n t i l  October 1964,  but 

c o n d i t i o n s  were then  v e r y  dry from November 1964 u n t i l  June 1965.  The heavy 

c o a s t a l  r a i n s  o f  J u l y  1965 brought  f a l l s  which were more than double  t h e  normal 

i n  t h e  w e s t  o f  t h e  v a l l e y .  The n e x t  r e l i e f  came i n  December 1965 when substan— 

t i a l  f a l l s  were r e c e i v e d ,  b u t  a s  i n  t h e  r e s t  o f  t h e  v a l l e y ,  c o n d i t i o n s  then 

remained predominant ly  dry u n t i l  August  1966. 

Table  20 on page 36 shows t h e  monthly  r a i n f a l l s  recorded  a t  t h r e e  selected 

l o c a t i o n s  between January 1964 and March 1968. The minimum t w e l v e  monthly 

t o t a l s  i n  t h e  p e r i o d  ranged from 1 7 . 1 0  i n c h e s  a t  Tabulam t o  3 4 . 7 1  i n c h e s  at 

D o r r i g o .  A t  a l l  t h r e e  l o c a t i o n s ,  t h e  minimum t w e l v e  monthly  f a l l s  dur ing  the 

1964-1966 drought  occurred  w i t h i n  t h e  p e r i o d  o f  t h i r t e e n  months from May 1964 

t o  May 1965. 
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TABLE 20 

Monthly R a i n f a l l s  i n  P o i n t s  

Year 1964 1965 

Month Grafton Dorrigo Tabulam Grafton Dorrigo Tabulam 

January 242 578 283 213 678 101 
February 626 1036 868 175 402 200 
March 1124 2231 694 2 125 151 
April 656 902 413 28 451 107 
May 117 105 249 64 132 124 
June 37 71 55 175 490 168 
July 83 108 100 572 2318 909 
August 116 202 65 111 296 104 
September 132 148 

. 
107 74 82 98 

October 173 298 131 67 389 123 
November 310 418 178 358 329 324 
December 434 465 391 743 1704 847 

' 
Totals 4050 6562 3534 2582 7396 3256 

Year 1966 1967 

Month Grafton Dorrigo Tabulam Grafton Dorrigo Tabulam 

January 34 300 50 1073 2173 717 
February 498 433 632 97 713 181 
March 546 431 160 900 1686 783 
April 293 351 246 293 1410 195 
May 37 83 8 138 267 142 
June 196 302 79 2062 4437 1327 
July 15 23 2 135 179 104 
August 375 378 545 193 315 134 
September 152 151 194 55 152 68 
October 440 587 316 358 966 718 
November 567 553 407 101 321 173 
December 379 320 193 215 531 256 

Totals 3532 3912 2750 5620 13150 4798 

Year 1968 

Month Grafton Dorrigo Tabulam Grafton Dorrigo Tabulam 

January 
February 
March 

805 
481 
355 

1796 
608 
599 

678 
1037 

231 

Minimum t w e l v e  monthly  t o t a l s  during 
P e r i o d  January 1964 t o  March, 1968 1767 3471 1710 

Streamflows  tended  t o  r e f l e c t  t h e  p a t t e r n  o f  r a i n f a l l s  throughout  the 

drought ,  w i t h ,  however,  some s i g n i f i c a n t  m o d i f i c a t i o n s .  In  t h e  w e s t e r n  part 

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

1964,  b u t  d i m i n i s h e d  r a p i d l y  dur ing  1965.  The r a i n  i n  J u l y  1965 was apparently 

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

f l o w s  remained a t  l e s s  than one q u a r t e r  o f  t h e  average  v a l u e s  u n t i l  November 
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1 9 6 5 .  T h e  D e c e m b e r  1 9 6 5  r a i n  p r o d u c e d  r e a s o n a b l e  f l o w s  i n  some s t r e a m s  i n  the 

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

c o n t i n u e d  a t  l e s s  t h a n  o n e  q u a r t e r  o f  a v e r a g e  f r o m  J a n u a r y  t o  J u n e  1966. 

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

l e s s  t h a n  o n e  q u a r t e r  o f  a v e r a g e  b y  A u g u s t  1 9 6 4 ,  a n d  a p a r t  f r o m  some minor 

r i s e s  l a t e  i n  1 9 6 4 ,  t h e y  c o n t i n u e d  l o w  u n t i l  J u n e  1 9 6 5 .  T h e  h e a v y  r a i n  in 

J u l y  1 9 6 5  r e s u l t e d  i n  q u i t e  c o n s i d e r a b l e  r i s e s  o c c u r r i n g ,  b u t  f l o w s  quickly 

d e c r e a s e d  i n  t h e  e n s u i n g  m o n t h s  u n t i l  D e c e m b e r  1 9 6 5 ,  w h e n  g o o d  r a i n  again 

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

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

J a n u a r y  1 9 6 6 ,  t h e  o n l y  s t r e a m s  w h e r e  m o n t h l y  f l o w s  w e r e  m o r e  t h a n  o n e  quarter 

o f  t h e  a v e r a g e ,  w e r e  t h o s e  d r a i n i n g  t h e  D o r r i g o  P l a t e a u .  By A p r i l  1 9 6 6 ,  flows 

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

l o w  l e v e l s  u n t i l  J u l y  1966. 

A f t e r  J u l y  1 9 6 6  s t r e a m f l o w s  commenced  t o  i m p r o v e  a n d  w i d e s p r e a d  relief 

w a s  a f f o r d e d  b y  h i g h  r a i n f a l l  i n  t h e  f i r s t  h a l f  o f  1 9 6 7  c u l m i n a t i h g  i n  the 

J u n e  1 9 6 7  f l o o d .  A l t h o u g h  b e l o w  a v e r a g e  f l o w s  w e r e  e x p e r i e n c e d  f o r  a period 

f o l l o w i n g  t h e  J u n e  1 9 6 7  f l o o d  s u b s t a n t i a l  r i s e s  a g a i n  o c c u r r e d  i n  a l l  streams 

i n  t h e  v a l l e y  i n  J a n u a r y  1968. 

T h e  r e s u l t s  o f  r e c e n t  s t r e a m f l o w  m e a s u r e m e n t s  a r e  s h o w .  I n  T a b l e  21. 

TABLE 21. 

Stream Station A v e r a g e  Flow 
(Cusecs) 

F l o w  Measurements 

Date Cusecs Gallons/ 
Minute 

K o r e e l a h  Creek H e w e t s o n ' s  Mill 87 27.3.68 15 5_2600 

C l a r e n c e  River Tabulam 1,010 17.4.68 153 57,200 

Mann River Mitchell 181 11.4.68 11 4,100 

L i t t l e  River Broadmeadows 516 10.4.68 51 19,100 

N y m b o i d a  River Nymboida 908 8.4.68 392 147,000 

C l a r e n c e  River Lilydale 4,170 9.4.68 1,000 374,000 
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T h e  m i n i m u m  f l o w s  r e c o r d e d  d u r i n g  t h e  d r o u g h t  a t  t w e n t y  o n e  selected 

g a u g i n g  s t a t i o n s  a r e  d e t a i l e d  a t  T a b l e  2 2  o n  p a g e  3 9 .  T h i s  t a b l e  l i s t s ,  for 

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

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

r e c o r d e d  i n  a n y  p e r i o d  o f  6 0  c o n s e c u t i v e  d a y s ,  t o g e t h e r  w i t h  t h e  p e r i o d  in 

w h i c h  t h i s  f l o w  occurred. 

F r o m  T a b l e  2 2  i t  c a n  b e  s e e n  t h a t  t h e  m o s t  s e v e r e  e f f e c t  o n  streamflows 

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

o f  t h e  v a l l e y .  T h e  M a r y l a n d  R i v e r ,  T o o l o o m  C r e e k ,  t h e  C l a r e n c e  R i v e r  at 

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

f o r  p e r i o d s  i n  e x c e s s  o f  6 0  d a y s .  F l o w s  a t  f i v e  o t h e r  o f  t h e  s e l e c t e d  stations 

o n  s t r e a m s  d r a i n i n g  t h e s e  a r e a s  w e r e  r e d u c e d  t o  o n e  c u s e c  o r  less. 

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

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

h i g h e s t  m i n i m u m  f l o w  w a s  a t  N y m b o i d a  ( 4 0  c u s e c s ) ,  w h i l e  t h e  h i g h e s t  minimum 

6 0  d a y s  f l o w  o f  1 0 , 0 0 0  a c r e  f e e t ,  e q u i v a l e n t  t o  a n  a v e r a g e  r a t e  o f  f l o w  of 

8 6  c u s e c s  a l s o  o c c u r r e d . a t  t h i s  station. 

I n  t h e  n o r t h e r n  a n d  w e s t e r n  s t r e a m s  i n  t h e  v a l l e y  t h e  m i n i m u m  flows 

g e n e r a l l y  o c c u r r e d  b e t w e e n  M a r c h  a n d  J u n e  1 9 6 5 ,  a l t h o u g h  a t  some stations 

t h e  m i n i m a  w e r e  e x p e r i e n c e d  i n  t h e  f i r s t  h a l f  o f  1 9 6 6 .  I n  t h e  s o u t h  e a s t  of 

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

e x p e r i e n c e d  b e t w e e n  O c t o b e r  1 9 6 4  a n d  J u n e  1965. 
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TABLE 22. 

1 

Stream Station 

Minimum S t r e a m f l o w s  d u r i n g  t h e  1 9 6 4  t o  1 9 6 6  Drought 

Minimum R e c o r d e d  Flow Minimum D i s c h a r g e  over 
a 6 0  D a y  Period 

Cusecs 
M o n t h s  of 
Occurrence 

Acre 
Feet 

Equiv— 
alent 
cusecs 

P e r i o d  of 
Occurrence 

I Maryland W y l i e  Creek 0 F e b .  t o  J u l y  1965 0 0 F e b .  t o  April 
River 1965 

May t o  July 
1965 

I Koreelah Hewetson's 0.02 N o v .  1965 27 0.2 M a r c h  t o  May 
Creek Mfll 1965 

Tooloom Tooloom 0 N o v .  1 9 6 4 ,  March 0 0 M a r c h  t o  May 
Creek Falls t o  J u n e  1965 1965 

Cataract S a n d y  Hill 0.7 N o v .  1965 240 2.0 M a r c h  t o  May 
River 1965 

Clarence Tabulam 0 A p r i l  1965 470 3.9 M a r c h  t o  May 
River 1965 

R o c k y  River Billyrimba 8 M a r c h ,  April, 
May ,  N o v .  1965 

1,260 10 M a r c h  t o  May 
1965 

Mann River S h a n n o n  Vale 0.2 J a n ,  F e b ,  1966 97 0.8 J a n .  t o  March 
1966 

H e n r y  River N e w t o n  Boyd 0.3 M a r c h ,  April, 
1966 

82 0 7 A p r i l  t o  June 
1966 

Nymboida Bostobrick 20 D e c .  1 9 6 4 ,  Jan. 3,180 26 N o v .  1 9 6 4  to 
River 1965 J a n .  1965 

Little N o r t h  Dorrigo 14 D e c .  1964 2,150 18 Nov .  1 9 6 4  to 
MurrayRiver J a n .  1965 

Bielsdown 
Creek 

Dorrigo 12 O c t ,  N o v ,  Dec, 
1 9 6 4 .  J a n ,  Feb, 
M a r c h ,  April, 
May ,  J u n e ,  Nov. 

1,470 12 O c t .  t o  Dec. 
1964 

A p r i l  t o  June 
1965 

1965 

B l i c k s  Riwr Hernani 4 S e p t ,  N o v ,  Dec, 
1 9 6 4 .  J a n ,  June, 
N o v ,  1965 

730 6.0 A p r i l  t o  June 
1965 

Blicks Dundurrabin 6 J u n e  1965 980 8.1 A p r i l  t o  June 
River 1965 

Bobo  Creek Bobo Nursery 4 O c t ,  N o v ,  1964 1,070 8.9 S e p t .  t o  Nov. 
1964 

Nymboida Nymboida 40 N o v .  1965 10,300 86 A p r i l  t o  June 
River 1965 

Aberfoyle 
River 

Aberfoyle 0 F e b ,  M a r ,  Apr, 
May,  N o v ,  Dec, 
1 9 6 5 ,  J a n ,  Feb, 
M a r ,  A p r ,  1966 

1 0.01 M a r c h  t o  May 
1965 

Little Broadmeadows 1 M a r ,  A p r ,  1965 930 7.8 A p r i l  t o  June 
River 1965 
Nymboida 

River 
Buccarumbi 2 A p r i l  1965, 

A p r i l  1966 
1,600 13 M a r c h  t o  May 

1965 

Mitchell Jackadgery 4 A p r i l  1965 1,940 16 M a r c h  t o  May 
River 1965 

Clarence Lilydale 10 A p r i l  1965 4,160 35 M a r c h  t o  May 
River 1965 

Orara 
River 

Karangi 6 A p r i l ,  June, 
N o v ,  1965 

930 7.7 D e c .  1 9 6 4  to 
F e b .  1965 

--II.. 
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1 3 .  WATER REQUIREMENTS FOR CURRENT DEVELOPMENT. 

Al though  t h e  C l a r e n c e  R i v e r  V a l l e y  p o s s e s s e s  s u r f a c e  w a t e r  r e s o u r c e s  which 

a r e  g r e a t e r  than  t h o s e  o f  any o t h e r  c o a s t a l  r i v e r  v a l l e y  i n  New South Wales, 

and e q u a l  t o  a p p r o x i m a t e l y  one  f i f t h  o f  t h o s e  o f  t h e  comple te  Murray—Darling 

Dra inage  D i v i s i o n ,  n e a r l y  f i f t y  t i m e s  i t s  s i z e ,  r e l a t i v e l y  l i t t l e  u s e  i s  made 

o f  i t s  w a t e r s  f o r  i r r i g a t i o n .  T h i s  s i t u a t i o n  i s  a r e s u l t  o f  a number of 

f a c t o r s ,  p r i n c i p a l l y  t h e  rugged topography o f  much o f  t h e  v a l l e y ,  which  renders 

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

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

rewarding than  i t  i s  e l s e w h e r e  i n  t h e  State. 

A g r i c u l t u r a l  a c t i v i t i e s  i n  t h e  v a l l e y  a r e  i n f l u e n c e d  by c l i m a t e ,  topography 

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

growing ,  and t h e  growing  o f  sugar  c a n e ,  w h i l e  v e g e t a b l e s ,  m a i n l y  p o t a t o e s ,  are 

grown i n  some localities. 

Wool growing i s  c o n f i n e d  t o  t h e  t a b l e l a n d  a r e a s  a l o n g  t h e  Great  Dividing 

Range and t o  t h e  s o u t h  w e s t e r n  s e c t i o n  o f  t h e  v a l l e y .  B e e f  c a t t l e  r a i s i n g  is 

t h e  primary a c t i v i t y  i n  most  o f  t h e  tugged  c o u n t r y  i n  t h e  c e n t r e  o f  t h e  valley,' 

and i s  a secondary  a c t i v i t y  on t h e  t a b l e l a n d s  and n e a r e r  t h e  c o a s t .  Potatoes 

a r e  grown m a i n l y  i n  t h e  s o u t h ,  i n  t h e  Dorrigo-Ebor—Ben Lomond a r e a .  None of 

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

w i t h  f o r e s t r y ,  t h e y  c o v e r  t h e  g r e a t e r  p a r t  o f  t h e  C l a r e n c e  Valley. 

D a i r y i n g  i s  undertaken  i n  f o u r  p r i n c i p a l  d i s t r i c t s .  These  a r e  t h e  Dorrigo 

P l a t e a u ,  t h e  Orara V a l l e y ,  t h e  e a s t e r n  p o r t i o n  o f  t h e  Upper C l a r e n c e  Valley 
• 

from about  Tabulam t o  Woodenbong, and t h e  Lower C l a r e n c e  V a l l e y  around and to 

t h e  e a s t  o f  G r a f t o n ,  T h i s  i n d u s t r y ,  w i t h  i t s  a s s o c i a t e d  i n t e n s i v e  agriculture, 

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

r a i n f a l l  a r e a  around Dorrtgo  t t  i s  o p e r a t e d  u s i n g  dry  farming methods. 

T h e r e f o r e  i t  t s  o n l y  t n  t h e  remaining  t l i r e e  o f  t h e  f o u r  d a i r y i n g  districts 

t h a t  i r r i g a t i o n  h a s  a t t a i n e d  any s i g n i f i c a n c e ,  and t h e  demand f o r  i t  h a s  been 

augmented t n ' t h e  Lower C l a r e n c e  a r e a  by t h e  growing o f  sugar cane. 

The graph a t  F i g u r e  31 shows t h e  growth i n  b o t h  t h e  numbers o f  irrigation 

l i c e n s e s  i s s u e d  and t h e  t o t a l  a r e a  i c e n s e d  f o r  i r r i g a t i o n  between 1944 and 

1967.  I n  June 1944 ,  21 l i c e n s e s  were i n  f o r c e  a u t h o r i s i n g  t h e  i r r i g a t i o n  o f  
, 
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167 a c r e s  o f  l a n d ,  t h e  average  a r e a  a p p l i c a b l e  t o  e a c h  l i c e n s e  b e i n g  about  8 

a c r e s .  At t h e  end o f  June 1967,  t h e s e  f i g u r e s  had i n c r e a s e d  t o  225 licenses 

c o v e r i n g  3890 a c r e s ,  a t  an a v e r a g e  o f  about  17 a c r e s  p e r  l i c e n s e .  T h i s  average 

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

Wales c o a s t a l  r i v e r  v a l l e y s ,  such a s  t h e  Richmond ( 1 5  a c r e s  per  l i c e n s e ) ,  the 

Lower Hunter ( 1 4  a c r e s ) ,  and t h e  Bega ( 1 3  acres). 

Of t h e  t o t a l  l i c e n s e .  a r e a  o f  3890 a c r e s ,  about  1600 a c r e s  a r e  located 

a l o n g  t h e  C l a r e n c e  R i v e r  and i t s  t r i b u t a r i e s  above Tabulam, 1325 a c r e s  a r e  in 

t h e  Lower C l a r e n c e  a r e a  be low  t h e  j u n c t i o n  w i t h  t h e  M i t c h e l l  R i v e r  and approx— 

i m a t e l y  400 a c r e s  a r e  i n  t h e  Orara R i v e r  V a l l e y .  Only 300 a c r e s  a r e  licensed 

f o r  i r r i g a t i o n  i n  t h e  remainder Of t h e  C larence  V a l l e y ,  which e x t e n d s  from 

Tabulam t o  j u s t  b e l o w  t h e  M i t c h e l l  R i v e r  j u n c t i o n .  The M i t c h e l l  R i v e r  and its 

t r i b u t a r i e s ,  which i n c l u d e  t h e  Nymboida and L i t t l e  R i v e r s  and c o v e r  an a r e a  of 

o v e r  3 , 0 0 0  square  m i l e s ,  o r  approx imate ly  one  t h i r d  o f  t h e  whole  v a l l e y ,  has 

o n l y  216 a c r e s  l i c e n s e d  f o r  irrigation. 

Based on an annua l  a p p l i c a t i o n  o f  two f e e t  o f  w a t e r  b e i n g  made t o  all 

l i c e n s e d  a r e a s ,  t h e  t o t a l  e x i s t i n g  i r r i g a t i o n  demand i n  t h e  v a l l e y  i s  assessed 

a s  b e i n g  e q u a l  t o  a f l o w  o f  about  s i x t e e n  c u s e c s ,  dur ing  an i r r i g a t i o n  season 

o f  e i g h t  months. 

L i c e n s e s  under t h e  Water Act  have a l s o  been i s s u e d  f o r  t h e  d i v e r s i o n  of 

s u r f a c e  w a t e r  f o r  o t h e r  than i r r i g a t i o n  p u r p o s e s ,  such a s  s t o c k  watering. 

m i n i n g ,  and town, i n d u s t r i a l ,  d o m e s t i c  and commercial use,, At t h e  end o f  June 

1967,  69 such l i c e n s e s  were i n  f o r c e  a u t h o r i s i n g  d i v e r s i o n s  t o t a l l i n g  more thaii 

2 2 4 , 0 0 0  g a l l o n s  p e r  minute  o r  about  600 c u s e c s ,  o f  which about  400 c u s e c s  are 

a u t h o r i s e d  f o r  d i v e r s i o n  from t h e  Nymboida R i v e r  f o r  u s e  i n  t h e  hydro— 

e l e c t r i c i t y  g e n e r a t i n g  p r o j e c t  near  Nymboida. These d i v e r s i o n a l l i c l u d e  those 

f o r  w a t e r  s u p p l i e s  t o  t h e  towns o f  C o f f ' s  Harbour (from t h e  Orara R i v e r )  and 

D o r r i g o  ( from Rocky Creek)  a s  w e l l  a s  t o  a number o f  o t h e r  centres. 

The l a r g e s t  e x i s t i n g  w a t e r  supply  scheme i n  t h e  Clarence  V a l l e y  i s  that 

which draws w a t e r  from t h e  Nymboida R i v e r  n e a r  Nymboida, f o r  supply  t o  the 

C i t y  o f  Graf ton  and t o  o t h e r  towns i n  t h e  Lower Clarence  area  i n c l u d i n g  Ulmarra 

Maclean and Yamba. S u p p l i e s  a r e  a l s o  made from t h i s  sys tem f o r  s t o c k  watering 

purposes  i n  t h e  l ower  valley. 



T h i s  scheme scheme i s  i n t e g r a t e d  w i t h  t h e  Nymboida h y d r o e l e c t r i c i t y  generating 

p r o j e c t .  A low w e i r  a c r o s s  t h e  Nymboida R i v e r  n e a r  t h e  v i l l a g e  o f  Nymboida 

impounds a s t o r a g e  o f  about  250 m i l l i o n  g a l l o n s  ( o v e r  900 a c r e  f e e t ) ,  a t  an 

e l e v a t i o n  o f  about  580 f e e t  above s e a  l e v e l .  From t h e  s t o r a g e ,  w a t e r  is 

g r a v i t a t e d  through two t u n n e l s ,  d r i v e n  under a r i d g e  t o  the  e a s t  o f  the  river. 

From t h e  t u n n e l  e x i t s ,  t h r e e  p e n s t o c k s ,  each  60 i n c h e s  i n  d i a m e t e r ,  l e a d  t o  the 

Nymboida Power S t a t i o n ,  l o c a t e d  a l i t t l e  o v e r  a m i l e  t o  t h e  e a s t  o f  t h e  Nymboida. 

R i v e r ,  a t  an e l e v a t i o n  o f  about  370 f e e t  above s e a  l e v e l  on t h e  f l o o r  o f  the 

v a l l e y  o f  a t r i  u t a r y  o f  t h e  Orara R i v e r .  The water  from t h e  power s t a t i o n  is 

d i s c h a r g e d  i n t o  t h i s  t r i b u t a r y ,  Goolang Creek,  which j o i n s  B l a x l a n d s  Creek and 

e n t e r s  t h e  Orara R i v e r  about a m i l e  downstream from Cout t7s  Crossing, 

From one o f  t h e  t u n n e l  e x i t s ,  and from t a p p i n g s  i n t o  t h e  upper ends o f  the 

p e n s t o c k s ,  two s t e e l  m a i n s ,  18 i n c h e s  and 10 i n c h e s  i n  d i a m e t e r ,  d e l i v e r  water 

by g r a v i t a t i o n  o v e r  a d i s t a n c e  o f  approx imate ly  25 m i l e s  t o  G r a f t o n ,  from where 

i t  i s  d i s t r i b u t e d  t o  t h e  o t h e r  towns. 

The t o t a l  c a p a c i t y  o f  t h e  d i v e r s i o n  works i s  approx imate ly  1 5 0 , 0 0 0  gallons 

p e r  minute  ( 4 0 0  c u s e c s ) ,  and t h e  c a p a c i t y  o f  t h e  Grafton and Lower Clarence 

s u p p l y ,  now about 2 , 4 0 0  g a l l o n s  per  minute  ( 6 . 4  c u s e c s ) ,  i s  i n  t h e  p r o c e s s  of 

b e i n g  augmented t o  about  5 , 6 0 0  g a l l o n s  per  minute  ( 1 5  cusecs) 

The wacer d i v e r t e d  t o  t h e  Nymboida Power S t a t i o n  i s  re turned  t o  t h e  river 

sys tem a f t e r  i t  h a s  b e e n  u s e d  t o  g e n e r a t e  e l e c t r i c a l  power. When a l l o w a n c e  is 

made f o r  t h i s  f a c t o r  t h e  t o t a l  consumptive  d i v e r s i o n  c a p a c i t y  o f  L icensed  water 

s u p p l i e s  i n  t h e  C l a r e n c e  V a l l e y  i s  reduced from 2 2 4 , 0 0 0  g a l l o n s  p e r  minute 

( 6 0 0  c u s e c s )  t o  7 4 , 0 0 0  g a l l o n s  per minute  ( 1 9 8  cusecs). 

The maximum demands o f  l i c e n s e d  i r r i g a t i o n ,  water  supply  and riparian 

u s a g e ,  f o r  t h e  C l a r e n c e  R i v e r  V a l l e y  under p r e s e n t  c o n d i t i o n s  a r e  g i v e n  in 

Table  23. 

TABLE 23 

_ 
Type o f  Requirement 

Est imated  Maximum Demand 

Cusecs G a l l o n s  per  Minute 

I r r i g a t i o n  ( 3 8 9 0  a c r e s  a t  2 feet 
per  season) 

, 

16 6,000 

Town, I n d u s t r i a l  and S t o c k  Water 
Supplies 198 74,000 

R i p a r i a n  Usage 95 36,000 

T o t a l  P r e s e n t  Demand 309 116,000 
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The e s t i m a t e d  t o t a l  maximum p r e s e n t  demand o f  309 c u s e c s  e x  ' .us ive  of 

t r a n s m i s s i o n  l o s s e s  i s  w i d e l y  d i s t r i b u t e d  throughout  t h e  v a l l e y .  Table  24 

s e t s  o u t  t h e  a r e a s  l i c e n s e d  f o r  i r r i g a t i o n  and t h e  t o t a l  demand i n  various 

s e c t i o n s  o f  t h e  valley. 

TABLE 24. 

S e c t i o n  o f  Valley 

Area Licensed 
f o r  Irrigation 
a t  June,  1967 

(Acres) 

Combined Demand of 
I r r i g a t i o n ,  Water Supply 

and R i p a r i a n  Usage 

• 
Cusecs 

G a l l o n s  Per 
Minute 

Koree lah  Creek and tributaries 262 4 1,500 

Tooloom Creek and tributaries 458 6 2,300 

Duck Creek and tributaries 218 4 1,500 

Other e a s t e r n  t r i b u t a r i e s  of 
t h e  C l a r e n c e  R i v e r  above 

367 7 2,700 

Tabu lam 

Western t r i b u t a r i e s  o f  Upper 304 50 18,700 
C larence  River 

C larence  R i v e r  between  MItchell 312 14 5,300 
R i v e r  J u n c t i o n  and Tabulam 

M i t c h e l l  R i v e r  and tributaries 216 40 15,000 

C l a r e n c e  R i v e r  be low  Mitchell 703 120 45,000 
R i v e r  Junction 

Orara R i v e r  and tributaries 428 24 9,000 

Other Lower C l a r e n c e  River 
tributaries 

622 40 15,000 

T o t a l  C l a r e n c e  R i v e r  Valley 3,890 309 116,000 

1 4 .  POSSIBLE IRRIGATION DEVELOPMENT. 

I r r i g a t i o n  development  i n  t h e  v a l l e y  w i l l  be  i n f l u e n c e d  by a number of 

p h y s i c a l  l i m i t a t i o n s  o f  which t h e  main o n e s  a r e  t h e  s u i t a b i l i t y  o f  t h e  surface 

w a t e r  supply  a s  governed  by t h e  e x t e n t  o f  upstream p e n e t r a t i c n  o f  t i d a l  salt 

w a t e r ,  t h e  topography o f  t h e  c o u n t r y ,  f l o o d  l i a b i l i t y ,  and t h e  o c c u r r e n c e  of 

s o i l  t y p e s  which would prove  s a t i s f a c t o r y  under s u s t a i n e d  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  Copmanhurst, upstream o f  Grafton 

b u t  dur ing  p e r i o d s  o f  r i v e r  f r e s h e s  i r r i g a t i o n  i s  p r a c t i s e d  downstream to 

beyond Ulmarra. Large a r e a s  o f  land around Graf ton  and downstream. which 
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m a y  b e  o t h e r w i s e  s u i t a b l e  f o r  i r r i g a t i o n ,  a r e  s u b j e c t  t o  p e r i o d i c  flooding 

to 
r -  a n d  t h e  l o w e r  s e c t i o n s  h a v e  d r a i n a g e  d i f f i c u l t i e s .  Some o f  t h e  o l d e r  alluvial 

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

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

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

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

t h e  f o l l o w i n g  T a b l e  2 5  g i v i n g  d e t a i l s  o f  i r r i g a b l e  a r e a s  i s  i n t e n d e d  o n l y  as 

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

r i v e r  a n d  tributaries. 

TABLE 25. 

Location 
P o s s i b l e  Irrigable 

Area 
(Acres) 

C l a r e n c e  River. 

( i )  U p s t r e a m  o f  M i t c h e l l  R i v e r  Junction 

( i i )  D o w n s t r e a m  o f  M i t c h e l l  R i v e r  Junction 
i n c l u d i n g  Alumy C r e e k  a n d  tributaries 
d o w n s t r e a m  o f  Grafton. 

O r a r a  R i v e r  a n d  Tributaries. 

N y m b o i d a  R i v e r  a n d  Tributaries. 

M i t c h e l l  R i v e r  a n d  T r i b u t a r i e s  o t h e r  t h a n  
t h e  N y m b o i d a  River. 

( i )  U p s t r e a m  o f  N y m b o i d a  R i v e r  Junction 

( i i )  D o w n s t r e a m  o f  N y m b o i d a  R i v e r  Junction 

R o c k y  R i v e r  a n d  T r i b u t a r i e s  

T r i b u t a r i e s  a b o v e  Tabulam 

T r i b u t a r i e s  b e t w e e n  M i t c h e l l  a n d  Orara 
Rivers 

C o a l b r o o k  C r e e k  a n d  Tributaries 

4,400 

36,000 

2,200 

800 

400 

400 

300 

4,500 

500 

500 

T o t a l  • • • • • • 

50,000 

I t  i s  a p p a r e n t  f r o m  T a b l e  2 5  t h a t  m o r e  t h a n  70 p e r c e n t  o f  t h e  area 

t e n t a t i v e l y  a s s e s s e d  a s  b e i n g  s u i t a b l e  a n d  r e a d i l y  i r r i g a b l e  l i e s  downstream 

o f  t h e  M i t c h e l l  R i v e r  J u n c t i o n  a n d  m o s t  o f  t h i s  i s  a l s o  w i t h i n  t h e  tidal 

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

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

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

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

e x t r e m e l y  c o s t l y  a n d  w o u l d  p o s s e s s  some s e r i o u s  d i s a d v a n t a g e s  i n c l u d i n g  its 

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

d r a i n a g e  p r o b l e m s .  I t  w o u l d  a l s o  i n t r o d u c e  n a v i g a t i o n a l  difficulties. 

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

b o t h  b a n k s  o f  t h e  C l a r e n c e  R i v e r  f rom G r a f t o n  t o  L a w r e n c e ,  M a c l e a n  a n d  Yamba. 

One s u c h  p r o p o s a l  i n v o l v e d  t h e  c o n v e y a n c e  o f  w a t e r s  d i s c h a r g e d  f rom t h e  Nymboida 

Power S t a t i o n  i n t o  G o o l a n g  C r e e k ,  by  p i p e l i n e  t o  a s t o r a g e  o n  T e a - T r e e  Creek 

f rom w h e n c e  r e t i c u l a t i o n  c o u l d  b e  made t o  c h o s e  l a n d s  d o w n s t r e a m  o f  Gratton. 

T h i s  s c h e m e  w a s  t o  p r o v i d e  a s u p p l y  o f  i r r i g a t i o n  w a t e r  t o  o v e r  8 0 0  holdings 

a n d  a d o m e s t i c  a n d  s t o c k  s u p p l y  t o  a b o u t  1 , 3 0 0  h o l d i n g s .  However  b e c a u s e  of 

i t s  h i g h  e s t i m a t e d  c a p i t a l  a n d  o p e r a t i o n a l  c o s t s  t h e  s cheme  w a s  n o t  economically 

a t t r a c t i v e .  The  e s t i m a t e d  p r e s e n t  d a y  c o s t  o f  t h i s  s cheme  i s  o v e r  $ 2 0  million 

a n d  t h e  c o s t  o f  w a t e r  a b o u t  $ 7 0 . 0 0  p e r  a c r e  foot. 

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

G r a f t o n  a n d  M a c l e a n  by  p u m p i n g  w a t e r  f r o m  f r e s h  w a t e r  l a k e s  a d j a c e n t  t o  the 

c o a s t  s h o w e d  t h i s  p r o p o s a l  a l s o  t o  be  u n e c o n o m i c .  The  e s t i m a t e d  p r e s e n t  day 

c o s t  o f  w a t e r  p e r  a c r e  f o o t  f o r  t h i s  s c h e m e  i s  i n  e x c e s s  o f  $80.00. 

W i t h  t h e  e x c e p t i o n  o f  a r e a s  i n  t h e  u p p e r  and l o w e r  s e c t i o n s  o f  t h e  valley, 

t h e  t o p o g r a p h y  i s  g e n e r a l l y  s u i t a b l e  f o r  t h e  c o n s t r u c t i o n  o f  farm dams.  In 

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

f a r m  dams c o u l d  p r o v i d e  an  e c o n o m i c  s o u r c e  o f  w a t e r  f o r  s u p p l e m e n t a l  irrigation. 

A l t h o u g h  t h e r e  h a v e  b e e n  r e l a t i v e l y  f e w  farm dams c o n s t r u c t e d  primarily 

f o r  i r r i g a t i o n  p u r p o s e s  t o  d a t e ,  i t  i s  e x p e c t e d  t h a t  farm dams w i l l  provide 

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

1 5 .  INVESTIGATION OF STORAGE PROPOSALS. 

The  C o m m i s s i o n  h a s  u n d e r t a k e n  p r e l i m i n a r y  i n v e s t i g a t i o n ,  i n c l u d i n g  surveys 

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

i n c l u d i n g  i r r i g a t i o n ,  h y d r o - e l e c t r i c  p o w e r  g e n e r a t i o n  a n d  f l o o d  mitigation. 

However  i n  e a c h  c a s e  t h e  c o s t s  w e r e  r e l a t i v e l y  h i g h  h a v i n g  r e g a r d  t o  t h e  likely 

benefits. 
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Furthermore s t r e a m f  low r e c o r d s  i n d i c a t e  t h a t  t h e  n a t u r a l  f l o w  o f  t h e  river 

i s  normal ly  s u f f i c i e n t  t o  meet  t h e  requ irements  o f  e x i s t i n g  i r r i g a t i o n  develop- 

ment e x c e p t  w i t h i n  t h e  t i d a l  r e a c h .  However, a s  h a s  a l r e a d y  been mentioned 

p r o v i s i o n  o f  a f r e s h  w a t e r  supply  t o  l a n d s  f r o n t i n g  t h e  t i d a l  r e a c h  would be 

costly. 

S i t e s  i n v e s t i g a t e d  by t h e  Commission a r e  shown on F i g u r e  3 2 .  These  include 

two on t h e  Nymboida R i v e r ,  one immediate ly  upstream o f  t h e  c o n f l u e n c e  o f  Cloudes 

Creek and t h e  o t h e r  immedia te ly  downstream t h e r e o f .  P r e l i m i n a r y  d r i l l i n g  was 

c a r r i e d  o u t  on t h e  former s i t e  which was c o n s i d e r e d  t h e  most  favourable. 

S i t e s  have  been  surveyed on Goclang Creek 2 m i l e s  upstream from the 

c o n f l u e n c e  w i t h  B l a x l a n d e s  Creek and on Tea Tree Creek 4 m i l e s  upstream from 

t h e  c o n f l u e n c e  w i t h  t h e  Orara R i v e r .  However t h e s e  s i t e s  were a s s o c i a t e d  with 

t h e  p r o p o s a l  which e n v i s a g e d  u t i l i s a t i o n  o f  water  d i s c h a r g e d  from t h e  Nymboida 

Power S t a t i o n  f o r  t h e  p r o v i s i o n  o f  a d o m e s t i c ,  s t o c k  and i r r i g a t i o n  water  supply 

t o  h o l d i n g s  a d j a c e n t  t o  t h e  C l a r e n c e  R i v e r  a s  f a r  downstream a s  Lawrence, 

Maclean and Yamba. 

I n  1955 t h e  C l a r e n c e  R i v e r  Advi sory  Committee, ( c o m p r i s i n g  representatives 

o f  t h e  Department o f  P u b l i c  Works, E l e c t r i c i t y  Commission, Conservation 

A u t h o r i t y ,  Water C o n s e r v a t i o n  and I r r i g a t i o n  Commission, Northern R i v e r s  County 

Counc i l  and t h e  C l a r e n c e  Reg iona l  Development Compi t tee )  r e p o r t e d ,  i n t e r  alia, 

that- 

( 1 )  f o r  economic r e a s o n s  t h e  p r o p o s a l  a s  recommended i n  1950 by the 

C larence  R i v e r  Water Resources  I n v e s t i g a t i o n s  Committee f o r  the 

c o n s t r u c t i o n  o f  a dam a t  The Gorge s i t e  f o r  t h e  dua l  purpose of 

h y d r o - e l e c t r i c  power g e n e r a t i o n  and f l o o d  m i t i g a t i o n  should  not 

be adopted; 

( i i )  f o r  t h e  same r e a s o n s ,  a dam having  no v a l u e  f o r  t h e  purpose of 

h y d r o - e l e c t r i c  power g e n e r a t i o n  should  n o t  be c o n s i d e r e d . a t  The 

Gorge s i t e  f o r  t h e  purpose o f  f l o o d  p r e v e n t i o n  only; 

( i i i )  i n  v i e w  o f  t h e  power p o t e n t i a l i t i e s  o f  t h e  Clarence  V a l l e y ,  the 

i n v e s t i g a t i o n  o f  t h e  power development a t  p r e s e n t  i n  progress 

shou ld  be c o n t i n u e d  u n t i l  c o m p l e t i o n ,  but  such investigations 

should  have  regard  t o  t h e  economic f a c t o r s  mentioned i n  the 

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

o f  s t o r a g e  a r e a s  w i l l  have on a g r i c u l t u r a l  and p a s t o r a l  production. 
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F o l l o w i n g  t h i s  t h e  E l e c t r i c i t y  C o m m i s s i o n ,  i n  c o n j u n c t i o n  w i t h  t h e  Northern 

R i v e r s  C o u n t y  C o u n c i l  a n d  t h e  D e p a r t m e n t  o f  P u b l i c  W o r k s ,  u n d e r t o o k  further 

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

C l a r e n c e  V a l l e y  b u t  c o n c l u d e d  t h a t  t h e  d e v e l o p m e n t  o f  c o n v e n t i o n a l  hydro- 

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

C o m m i s s i o n  a r e  i n  c o n n e c t i o n  w i t h  p u m p e d  s t o r a g e  p r o p o s a l s  f o r  hydro-electric 

p o w e r  generation. 

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

m a j o r  d a m s  i n  t h e  U p p e r  C l a r e n c e ,  N y m b o i d a  a n d  O r a r a  Valleys. 

I n v e s t i g a t i o n s  o f  s i t e s  f o r  t h e s e  dams  h a s  s o  f a r  b e e n  o f  a preliminary 

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

c o n s t r u c t i o n  i s  w a r r a n t e d  by t h e  r e q u i r e m e n t s  o f  i r r i g a t i o n  development. 
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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  D i r e c t o r ,  B u r e a u  ot 

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  C l i m a t i c  F e a t u r e s ,  t h e  Rainfall 

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  M a p s ;  a n d  b y  t h e  New S o u t h  Wales 

D e p a r t m e n t  o f  P u b l i c  W o r k s  in.. p r o v i d i n g  d e t a i l s  o f  t h e  v a r i o u s  t o w n  w a t e r  supply 

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

s t r e a m  g a u g i n g s  m a d e  b y  t h e i r  o f f i c e r s  d u r i n g  t h e  J u n e  1967 flood. 
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ANNUAL RAINFALLS 
(Points) 

Appendix  1 
S h e e t  1 

Year Killarney Old  Koreelah Woodenbong W y l i e  Creek Rivertree Old  Bonalbo Year 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 

3583 
3798 
4334 
5357 
3428 
2951 
3694 
3526 
2789 
3245 
1903 
2558 
1439 
2742 
2396 
2312 
3376 
2991 
2683 
2694 
2599 
2231 
2490 
2246 
3191 
1764 
3440 
3312 
1491 
1934 
2791 
2981 
2139 
1889 
3550 
3271 
2082 
3441 
3808 
2870 
2682 
3255 
2796 
3095 
3152 
2454 
1989 
3080 
2686 
2691 
2686 
2372 
3055 
3313 

. 

3243 
3584 
1889 
3810 
4070 
2069 
2171 
3399 
4048 
2488 
2010 
3682 
4356 
1952 
4226 
5269 
3803 
3684 
4026 
2471 
3788 
3748 
2845 
2748 
3512 
3397 
3292 
3203 
3091 
3660 
3519 

4086 
3716 
2488 
4659 
3867 
4648 
3173 
2937 ' 
4466 
4027 

* 
1536 
3312 
3820 
1485 

* 
- 
- 
* 

1576 
3187 
3130 
1828 
3351 
3957 
2343 
2928 
3310 
2197 
3355 
3538 
2579 
2334 
4142 
2651 
3518 
2043 
2481 
3469 
2506 

* 
3918 
3352 
4405 
4011 
3366 
3294 
2493 
2847 
1571 
3564 
3151 
2785 
3301 
2921 
3397 
3111 
3237 
2708 
2899 
2519 
3458 
1589 

_ 
4047 
2870 
2198 
3804 
3810 
2724 
1859 
4441 
4322 
1900 

- 
4684 
3103 
3444 
3166 
2441 
3755 
3360 
2825 
2177 
4101 
2853 
3175 
2020 
2643 
4144 
3903 

• 

* 
4679 

* 
* 
* 
- 
- 
- 
- 

* 
* 
* 

4296 
2928 

* 
* 
* 

5052 
3039 
2729 
2101 
4814 
4876 
4034 
2688 
2925 
4376 
3536 

* 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1'917 
1918 
1919 
1920 
1921 
1622 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 

* I n c o m p l e t e  Records. 
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ANNUAL RAINFALLS 
(Points) 

Append ix  1 
S h e e t  2 

Year Killarney Old  Koreelah Woodenbong W y l i e  Creek Rivertree Old Bonalbo Year 

1944 2508 2823 2950 1896 2959 3074 1944 
1945 2786 3501 3615 2895 3882 4157 1945 
1946 2783 3659 3814 3152 3976 3685 1946 
1947 3852 4715 5373 5049 4811 4546 1947 
1948 3117 3571 4372 3643 5104 * 1948 
1949 3094 3895 3821 3991 5621 4336 1949 
1950 4232 5184 6233 5604 7338 5511 1950 
1951 2570 2989 3700 2673 * 3947 1951 
1952 

. 
2901 2851 3186 3748 * 2866 1952 

1953 1818 2155 3082 2397 * 3226 1953 
1954 4032 4535 6155 4489 3386 5598 1954 
1955 2973 3979 4845 4085 * 4028 1955 
1956 3641 4564 5884 5221 * 5834 1956 
1957 1622 2087 2368 2161 2290 1957 
1958 3124 2934 3819 3744 4415 1958 
1959 3721 5199 6734 5410 6886 1959 
1960 2360 2327 2533 2511 2453 1960 
1961 3174 3776 4731 3342 4246 1961 
1962 3442 4080 4729 4275 4538 1962 
1963 2927 3680 4842 3620 4274 1963 
1964 3113 3130 3944 3757 3272 1964 

* I n c o m p l e t e  Records. 
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ANNUAL RAINFALLS 
(Points) 

Append ix  2 
S h e e t  1 

Year Tenterfield Drake Tabulam G l e n  Elgin StateBanyabba 
Forest Copmanhurst Year 

1871 3260 1871 
1872 3714 1872 
1873 3558 1873 
1874 2591 1874 
1875 2278 1875 
1876 3814 1876 
1877 2027 1877 
1878 2908 1878 
1879 5091 1879 
1880 2237 1880 
1881 1997 1881 
1882 3372 1882 
1883 2864 1883 
1884 2734 1884 
1885 2577 1885 
1886 4583 1886 
1887 4550 * 1887 
1888 1844 3178 1888 
1889 3551 * 1889 
1890 4820 6266 1890 
1891 4066 4684 1891 
1892 5630 5895 4745 1892 
1893 4660 7742 7205 1893 
1894 3553 5114 3887 1894 
1895 3096 3760 3961 1895 
1896 3507 4716 4788 1896 
1897 3780 3698 3536 1897 
1898 2354 3840 3260 1898 
1899 3001 3800 3809 1899 
1900 2779 2642 2582 1900 
1901 2685 3567 3220 1901 
1902 2634 2237 2659 1902 
1903 4113 4162 4318 * 1903 
1904 3386 3740 3591 3847 1904 
1905 

* 
2981 3457 2942 3327 1905 

L906 3206 3903 3615 3799 1906 
1907 3271 3175 2685 3368 1907 
1908 2961 3945 4351 * 1908 
1909 3201 3597 3267 * 1909 
1910 3355 3709 3372 3103 3534 1910 
1911 2444 3885 3069 3608 * 1911 
1912 2741 3196 3148 3491 * 1912 
1913 2609 3054 3038 3380 * 1913 
1914 3071 4349 * 4257 * 1914 
1915 1692 1664 1970 1660 * 1915 
1916 3122 3986 * 3383 4674 1916 
1917 4369 4291 3481 3678 4304 1917 
1918 2500 2886 1730 2465 2335 1918 
1919 2190 3934 3488 3466 2898 1919 
1920 2880 3585 3348 3801 3142 1920 
1921 4502 5905 5066 6204 5964 1921 
1922 2893 3177 2841 2600 3461 1922 
1923 1888 2212 2839 2460 2426 1923 
1924 3389 

k 
4213 4666 4097 3775 1924 

* I n c o m p l e t e  Records. 
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ANNUAL RAINFALLS 
(Points) 

A p p e n d i x  2 
S h e e t  2 

Year Tenterfield Drake Tabulam G l e n  Elgin Banyabba 
S t a t e  Forest 

Copmanhurst Year 

1925 3980 4983 4716 4059 5141 1925 
1926 2516 2734 2629 2791 2733 1926 
1927 3567 4091 5005 3512 4166 1927 
1928 3650 5598 4391 6389 5638 1928 
1929 3375 3885 3526 4108 3983 1929 
1930 3006 4983 3516 4060 3880 1930 
1931 3135 4166 3773 3733 3584 1931 
1932 2511 3049 2644 3523 2721 1932 
1933 4109 5175 5060 5180 4528 1933 
1934 3648 4419 4198 4498 4453 1934 
1935 2649 3251 3098 3104 3690 1935 
1936 2870 3100 2983 2999 2350 1936 
1937 3052 4912 4697 3914 4840 1937 
1938 2584 3530 3785 3396 4478 1938 
1939 3336 3708 4437 3404 3741 1939 
1940 2260 2332 2457 2520 2808 3274 1940 
1941 2968 3533 3229 2365 3755 3611 1941 
1942 3488 4222 3806 4032 4054 4437 1942 
1943 2922 3857 3018 3124 3624 3146 1943 
1944 2670 3308 2864 2913 4332 3033 1944 
1945 3935 5510 4237 4635 5142 4439 1945 
1946 3000 4556 3426 3530 4648 4164 1946 
1947 4468 6432 5075 4689 6037 4577 1947 
1948 3192 5373 3983 3854 6199 5050 1948 
1949 3570 4525 4902 3737 5318 4392 1949 
1950 5042 7075 7125 6957 10697 8158 1950 
1951 3049 3432 3688 3442 4297 3202 1951 
1952 3557 3232 3314 4458 ),:- 3705 1952 
1953 2330 2731 3557 3370 * 2962 1953 
1954 4042 5960 5641 6266 8245 6989 1954 
1955 2817 5433 4700 4033 5631 4913 1955 
1956 4338 5936 5452 5466 * 5629 1956 
1957 1948 2492 2160 2991 2567 2485 1957 
1958 3540 3438 3359 3722 3953 4097 1958 
1959 4855 6014 5737 * 6479 6303 1959 
1960 2455 2527 2469 2844 1974 1848 1960 
1961 3713 3821 4138 4319 * 5218 1961 
1962 5442 5623 4620 * 8576 6365 1962 
1963 3772 5385 5045 5016 6039 1963 
1964 3324 4048 3534 3423 3415 1964 

* I n c o m p l e t e  Records. 
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ANNUAL RAINFALLS 
(Points) 

Appendix 3 
S h e e t  1 

Year Clarence 
Heads Grafton Dalmorton Red Range Beulah Aberfoyle Year 

1867 4499 1867 
1868 * 1868 
1869 * 1869 
1870 * 1870 
1871 * 1871 
1872 3528 1872 
1873 4292 1873 
1874 3101 1874 
1875 3650 1875 
1876 3570 1'11376 
1877 * * 1877 
1878 4492 * 1878 
1879 6440 5258 1879 
1880 3194 2676 1880 
1881 4528 2323 1881 
1882 4450 2799 1882 
1883 4842 3435 1883 
1884 6160 • 2690 1884 
1885 3214 2592 ' * 1885 
1886 6610 3965 3943 1886 
1887 7608 5688 4052 1887 
1888 3843 3272 2337 1888 
1889 7831 4064 3255 1889 
1890 7891 6855 * 4742 1890 
1891 7259 4418 4785 3561 1891 
1e/92 6935 5204 5672 5108 1892 
1893 6374 5745 5322 4981 1893 
1894 6822 4485 3777 3600 1894 
1895 5135 3371 3663 3318 1895 
1896 5540 4041 * 3920 2871 1896 
1897 6285 3137 3221 3323 * 2768 1897 
1898 5538 3369 3384 2929 3115 2497 1898 
1899 8056 4882 3952 3801 3286 3237 1899 
1900 4999 2971 3351 3363 4296 3233 1900 
1901 5194 3211 3724 * 3481 2736 1901 
1902 3465 2524 2353 * 3279 2376 1902 
1903 5302 4180 3904 4423 4349 4304 1903 
1904 5015 3753 • 3474 3536 3439 2493 1904 
1905 3906 3785 4783 3107 3793 2531 1905 
1906 5451 3523 3859 4129 3911 2555 1906 
1907 5032 3318 * 3622 4087 3012 1907 
1908 4891 3390 3556 3085 3922 2905 1908 
1909 5481 2878 3464 3921 4230 2527 1909 
1910 5694 3745 3633 3842 4440 3637 1910 
1911 4864 3527 4012 3687 3792 2862 ' 1911 
1912 4949 3185 3499 3290 3893 2877 1912 
1913 5408 3370 3571 3508 3475 3022 1913 
1914 7467 3578 4472 4247 3401 3289 1914 
1915 2669 1629 1882 1964 2943 1804 1915 
1916 6120 3856 3749 4493 4779 3605 1916 
1917 6576 4227 4415 5029 4956 3620 1917 
1918 4150 2169 2431 2914 2351 1762 1918 
1919 5281 2954 3624 2862 2355 2552 1919 
1920 5310 3369 3661 3517 4016 2717 1920 

- 
* Incomple te  Records. 
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ANNUAL RAINFALLS 
(Points) 

Appendix 3 
S h e e t  2 

Year 
Clarence 

Heads Grafton Dalmorton Red Range Beulah Aberfoyle Year 

1921 9402 6791 6588 5853 5722 4968 1921 
1922 5068 3579 3155 2914 3076 2070 1922 
1923 4974 2827 2055 2037 3580 1967 1923 
1924 6036 3181 3349 3614 4914 3275 1924 
1925 6994 

. 4015 4406 3843 3900 2412 1925 
1926 4550 2249 2858 2800 2823 2216 1926 
1927 5557 3348 4065 3256 3245 2847 1927 
1928 4247 4625 5993 4751 4714 3592 1928 
1929 7014 4024 5157 3440 3642 3381 1929 
1930 6898 3132 4458 3819 3950 * 1930 
1931 4884 3247 3717 4696 5269 * 1931 
1932 2897 2440 3378 3208 3249 * 1932 
1933 6825 3919 5679 4816 5247 4020 1933 
1934 6219 3867 5085 4472 4423 * 1934 
1935 5228 3023 3389 2903 2881 * 1935 
1936 4486 2288 2969 2501 3222. * 1936 
1937 6592 4252 4179 3786 3138 3180 1937 
1938 5611 3130 3746 3813 3910 2939 1938 
1939 4659 3631 3579 3194 3693 2382 1939 
1940 46.45 3095 3257 1889 2342 1821 1940 
1941 4475 3084 2460 2628 4038 1758 1941 
1942 4594 4101 * 3317 3945 3320 1942 
1943 5788 3040 3063 3293 3643 * 1943 
1944 5488 3867 3605 3128 2949 * 1944 
1945 5382 4012 4392 3654 4303 1945 

. 
1946 4453 4319 4405 3225 3684 1946 
1947 5943 5129 * 4245 4520 1947 
1948 4600 4693 * 3346 3927 1948 
1949 6081 4463 6391 4116 5423 1949 
1950 10693 7270 * 5688 5596 1950 
1951 4879 3475 3113 2727 3103 1951 
1952 5220 3835 3452 4619 5261 1952 
1953 4775 3276 3091 3052 3026 1953 
1954 8576 5854 4761 4383 1954 
1955 5690 4623 4831 4010 1955 
1956 5902 5409 4618 4950 1956 
1957 4193 2516 * 3062 1957 
1958 6668 3656 * 3548 1958 
1959 7817 6276 * 5757 1959 
1960 3970 2196 1959 2556 1960 
1961 6727 4424 * 3864 1961 
1962 9600 6732 * 4324 1962 
1963 8628 5913 6294 4318 1963 
1964 6339 4050 3664 3781 1964 

* Incomple te  Records. 
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ANNUAL RAINFALLS 
(Points) 

Appendix  4 
S h e e t  1 

. 
Year- Wongwibinda 

. 
Dorrigo Brooklana 

. 
O r a r a  Upper 

, 
Woolgoolga Year 

1886 4176 1886 
1887 4502 9267 1887 
1888 2795 5214 1888 
1889 3422 6622 1889 
1890 5470 10350 1890 
1891 4450 7883 1891 
1892 5062 6818 1892 
1893 4957 7900 1893 
1894 3973 6404 1894 
1895 3197 6747 1895 
1896 3097 5099 1896 
1897 2841 5451 1897 
1898 2295 6626 1898 
1899 2964 * 7801 1899 
1900 3569 4850 5208 1900 
1901 3484 6094 5298 1901 
1902 2467 1907 3089 1902 
1903 4042 5586 5935 1903 
1904 2821 * 6393 1904 
1905 3637 * 6662 5511 1905 
1906 3174 8598 * 7077 1906 
1907 3189 * 5015 4907 1907 
1908 3034 * * 6216 5514 1908 
1909 3103 * 4415 3941 4589 1909 
1910 3321 * 7819 7341 5948 1910 
1911 3390 * 8456 7640 5021 1911 
1912 3297 * 5956 * 5316 1912 
1913 3360 7067 7132 * 5350 1913 
1914 3631 * 8551 * 8134 1914 
1915 ' 1955 * 1462 * 2791 1915 
1916 3468 * * 6588 4678 1916 
1917 3716 '* - 6293 5688 1917 
1918 2430 * * 5351 4588 1918 
1919 2962 6638 - 6722 5482 1919 
1920 3437 7231 5842 6844 6029 1920 
19'21 5466 13276 11735 12523 10037 1921 
1922 2835 8019 7435 7558 7179 1922 
1923 2592 

, 
6888 6104 6405 5697 1923 

1924 3825 6260 5721 4980 5453 1924 
1925 3410 9563 10830 9390 8790 1925 
1926 2942 6328 5431 4549 5787 1926 
1927 2522 6964 5842 6518 6717 1927 
1928 4530 8873 8787 7428 7542 1928 
1929 3644 8881 8709 8337 7999 1929 
1930 3467 6597 6790 6455 5488 1930 
1931 3439 7995 6192 7114 4876 1931 
1932 3455 5204 4303 5701 3977 1932 
1933 4801 9741 8190 8939 8315 1933 
1934 4073 7922 7236 8394 6999 1934 
1935 2362 5914 4188 5086 4741 1935 
1936 3214 6567 5107 5976 - 1936 
1937 3551 8664 8396 10155 * 1937 
1938 * 7900 6583 7359 6096 1938 
1939 * 6791 6822 7009 4813 1939 
1940 2755 4086 4164 4771 * 1940 
1941 2568 4766 3835 4513 - 1941 
1942 3753 6689 6106 5644 - 1942 
1943 3735 6143 5352 7456 - 1943 
1944 3496 6549 5407 5473 * 1944 
1945 3857 8813 5661 6554 5193 1945 
1946 3379 6251 5179 6289 3944 1946 
1947 4769 8247 6578 7807 4832 1947 
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ANNUAL RAINFALLS 
(Points) 

A p p e n d i x  4 
S h e e t  2 

Year Wongwibinda Dorrigo Brooklana O r a r a  Upper Woolgoolga Year 

1948 3573 8071 7115 6917 4497 1948 
1949 5409 9747 7283 7697 4870 1949 
1950 6332 16351 13497 14910 10483 1950 
1951 3020 7657 5321 6731 6094 1951 
1952 4419 7062 5832 6229 * 1952 
1953 2736 6386 4732 6628 * 1953 
1954 3972 11569 10704 12723 * 1954 
1955 4023 9078 8968 9334 * 1955 
1956 5102 9735 9993 11368 * 1956 
1957 2512 5838 4867 5801 * 1957 
1958 3792 6931 5234 7652 * 1958 
1959 5260 12379 10436 11078 * 1959 
1960 1894 6049 5227 6393 5673 1960 
1961 3288 7010 7364 7915 7769 1961 
1962 4469 12522 11734 11993 10650 1962 
1963 4391 10634 10393 12518 9336 1963 
1964 2832 6562 5082 7049 5579 1964 

* I n c o m p l e t e  Records. 



STATISTICAL RAINFALL DATA. 
(Points) 

Station 
R a i n f a l l  ' 
Statistic Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov, Dec. 

1 

Year 

Killarney 
( P e r i o d  7 5  years) 

Minimum 
10% 
30% 
507. 
707. 
907. 

Maximum 

19 
113 
234 
288 
446 
721 

1121 

1 
99 

170 
245 
382 
717 

1712 

8 
61 

150 
259 
412 
634 

1133 

5 
22 
92 

165 
234 
322 
786 

0 
14 
76 

124 
186 
338 
461 

0 
10 
63 

144 
226 
477 

1249 

0 
22 
93 

155 
233 
354 
703 

3 
26 
65 
98 

175 
256 
417 

0 
36 
88 

155 
233 
323 
640 

0 
72 

128 
222 
304 
452 
740 

0 
59 

164 
230 
363 
543 
862 

15 
90 

236 
350 
437 
591 

1088 

1439 
1922 
2593 
2927 
3247 
3752 
5357 

Drake 
( P e r i o d  73 years) 

Minimum 
10% 
30% 
50% 
70% 
90% 

Maximum 

108 
184 
328 
526 
738 

1230 
1526 

40 
136 
298 
442 
662 

1197 
3535 

13 
120 
311 
434 
689 

1180 
1419 

0 
62 

122 
227 
347 
621 

1324 

0 
27 

101 
160 
289 
531 

1071 

0 
22 
63 

141 
261 
664 

1575 

0 
15 
76 

147 
257 
512 

1103 

0 
19 
61 

101 
176 
326 
454 

6 
20 
82 

149 
252 
353 
686 

7 
68 

163 
241 
340 
554 
817 

0 
72 

174 
285 
405 
746 

1108 

0 
127 
295 
439 
575 
894 

1307 

1664 
2678 
3472 
3885 
4504 
5901 
7742 

T a b u  lam 
( P e r i o d  7 4  years) 

Minimum 
10% 
30% 
50% 
70% 
90% 

Maximum 

58 
166 

1 322 
451 
584 

1016 
1817 

12 
97 

310 
423 
595 

1325 
2845 

0 
152 
289 
454 
678 

1002 
1916 

0 
47 

108 
222 
339 
579 

1223 

0 
22 
91 

152 
267 
489 

1008 

0 
0 

57 
136 
268 
510 

1250 

0 
5 

58 
122 
216 
490 
919 

0 
13 
60 
93 

165 
294 
457 

0 
27 
77 

159 
247 
371 
552 

0 
76 

155 
215 
322 
559 
771 

0 
71 

156 
256 
415 
701 

1250 

4 
113 
280 
387 

' 527 
902 

1078 

1730 
2637 
3225 
3574 
4371 
5071 
7205 

C l a r e n c e  Heads 
( P e r i o d  8 7  years) 

Minimum 
10% 
30% 
507, 
70% 
90% 

Maximum 
, 

52 
155 
306 
470 
697 

1165 
1886 

23 
191 
357 
541 
683 

1172 
2411 

53 
248 
450 
649 
868 

1204 
2020 

50 
141 
352 
528 
715 

1244 
2334 

15 
117 
366 
492 
723 

1163 
2964 

5 
66 

193 
411 
601 

1277 
1818 

0 
33 

170 
260 
471 

1177 
2785 

0 
48 

145 
227 
362 
791 

2204 

5 
48 

120 
197 
322 
525 
894 

6 
93 

156 
271 
334 
578 

1042 

3 
55 

147 
272 
381 
625 

1301 

32 
115 
259 
351 
562 
909 

1386 
. 

2669 
4114 
4881 
5451 
6317 
7820 

10693 



STATISTICAL RAINFALL DATA 
(Points) 

Station 
'Rainfall 

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

P 
Year 

Grafton 
( P e r i o d  8 6  years) 

Minimum 
107. 
307. 
507. 
707. 
907. 

Maximum 

71 
145 
275 
436 
656 

1082 
1498 

1 
94 

218 
354 
625 

1101 
1742 

32 
109 
221 
410 
595 
903 

1917 

13 
69 

137 
248 
380 
688 

1244 

0 
29 

117 
181 
295 
537 

1952 

0 
12 
76 

118 
314 
655 

1451 

0 
19 
52 

101 
222 
546 

1719 

0 
19 
54 
94 

153 
402 
898 

0 
• 27 

86 
137 
245 
388 
623 

4 
71 

134 
201 
303 
553 
898 

5 
75 

158 
287 
383 
528 

1321 

7 
125 
200 
354 
486 
797 

1102 

1629 
2522 
3188 
3605 
4097 
5705 
7270 

Dalmorton 
( P e r i o d  5 8  years) 

Minimum 
10% 
30% 
507. 
707. 
90% 

Maximum 

30 
172 
376 
483 
696 
966 

1390 

54 
100 
222 
332 
559 
866 

2272 

29 
137 
241 
442 
608 

1024 
1912 

0 
28 

130 
233 
'331 
586 

1042 

0 
11 

106 
185 
326 
579 

1894 

0 
8 

59 
107 
261 
577 

1157 

0 
0 

42 
107 
214 
507 
978 

0 
11 
43 

119 
204 
332 
820 

0 
30 
76 

132 
215 
331 
700 

0 
98 

160 
234 
318 
449 
990 

9 
92 

176 
297 
413 
636 

1660 

0 
125 
250 
427 
582 
852 

1298 

1882 
2457 
3382 
3647 
4243 
5 2 0 9  i 
6 5 8 8  1 

R e d  R a n g e  
( P e r i o d  72 years) 

Minimum 
10% 
30% 
50% 
70% 
90% 

Maximum 

56 
189 
316 
471 
589 
811 

1155 

39 
111 
235 
333 
605 
837 

1656 

30 
103 
220 
366 
470 
735 
985 

11 
50 

126 
203 
279 
459 
882 

0 
36 

117 
179 
245 
443 
969 

0 
52 

121 
219 
316 
587 

1080 

7 
65 

131 
206 
289 
468 
903 

0 
43 

135 
186 
233 
370 
542 

21 
43 

128 
186 
273 
468 
609 

38 
100 
182 
262 
364 
603 
830 

28 
95 

182 
311 
433 
663 

1136 

65 
139 
280 
417 
518 
768 

1077 

1889 
2749 
3253 
3658 
4117 
4910 
5853 

B eulah 
( P e r i o d  56  years) 

Minimum 
10% 
30% 
507. 
70% 
907. 

Maximum 

34 
123 
228 
421 
520 
802 

1228 

22 
81 

193 
352 
505 
780 
913 

36 
70 

170 
250 
418 
624 
821 

0 
36 

128 
172 
249 
457 
649 

10 
43 

109 
164 
239 
473 
800 

8 
100 
211 
281 
435 
533 
673 

0 
108 
191 
263 
376 
624 
844 

11 
64 

149 
262 
334 
524 
856 

20 
74 

145 
221 
362 
537 
792 

59 
112 
222 
325 
414 
561 

1307 

33 
119 
234 
336 
441 
635 

1192 

24 
133 
239 
381 
514 
793 

1068 

2342 
2924 
3297 
3843 
4216 
5251 
5722 
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STATISTICAL RAINFALL DATA 
(Points) 

Station 
Rainfall 
Statistic 

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

Wongwibinda 
( P e r i o d  52  years) 

Minimum 
10% 
307. 
507. 
707. 
907. 

Maximum 

52 
178 
307 
446 
570 
828 

1331 

92 
128 
204 
295 
426 
815 

1343 

57 
80 

187 
292 
483 
721 

1169 

0 
32 

117 
207 
320 
463 
835 

0 
29 
87 

171 
250 
382 
865 

8 
52 

104 
173 
273 
517 
922 

8 
39 
90 

146 
239 
454 
897 

6 
34 
73 

121 
180 
327 
506 

10 
48 

105 
154 
251 
361 
646 

31 
78 

171 
238 
327 
438 
821 

34 
76 

208 
332 
420 
576 

1235 

74 
184 
290 
404 
581 

807 
1117\ 

1955 
2483 
3091 
3416 
3638 
4720 
5470 

Dorrigo 
( P e r i o d  48. years) 

Minimum 
107. 
307. 
500!. 
70% 
9070 

Maximum 

244 
428 
591 
858 

-1122 
1696 
3978 

60 
246 
476 
938 

1324 
2476 
3537 

125 
423 
769 
900 

1523 
2269 
2491 

84 
205 
404 
590 
906 

1475 
2735 

17 
51 

258 
399 
727 

1110 
2442 

13 
36 

156 
299 
627 

1794 
5580 

3 
20 

104 
199 
507 

1537 
2973 

3 
22 
95 

205 
326 
864 

1932 

0 
21 

118 
235 
410 
609 

1458 

31 
136 
256 
350 
555 
844 

1133 

21 
115 
183 
367 
600 

1094 
1841 

, 168 
191 
486 
703 
844 

1494 
1779 

4086 
5906 
6588 
7149 
8709 

11650 
16351 

O r a r a  Upper 
( P e r i o d  59 years) 

Minimum 
107. 
3070 
5070 
707. 
907. 

Maximum 

122 
256 
446 
620 

1015 
1519 
2721 

43 
1 9 7  - 
449 
743 

1357 
2190 
3651 

54 
292 
697 
924 

1483 
2064 
2726 

33 
182 
411 
582 
924 

1562 
3986 

0 
41 

209 
368 
629 

1350 
2691 

0 
20 
86 

257 
664 

1284 
3915 

0 
14 
92 

211 
-317 
1336 
2312 

8 
34 
84 

166 
280 
979 

1755 

0 
14 

105 
218 
346 
767 

1535 

23. 
113 
189 
282 
397 
813 

1127 

14 
90 

204 
404 
588 

1237 
2495 

74 
131 
344 
525 
816 

1231 
1692 

1907 
4850 
6216 
6722 
7640 

11368 
14910 

Woolgoolga 
( P e r i o d  6 3  years) 

Minimum 
107. 
307. 
507. 
70% 
907. 

Maximum 
d 

0 
183 
280 
496 
732 

1531 
3182 

19 
160 
426 
594 
949 

1512 
2062 

48 
152 
568 
700 
962 

1575 
2622 

16 
154 
354 
486 
826 

1599 
2520 

23 
109 
275 
432 
670 

1233 
2094 

0 
26 

126 
302 
665 

1209 
1909 

0 
34 

160 
213 
531 

1192 
2715 

11 
55 

102 
209 
318 
878 

1305 

3 
56 

145 
211 
292 
619 

1345 

43 
103 
198 
330 
423 
736 

1634 

6 
144 
204 
303 
433 
723 

2259 

77 
130 
294 
422 
665 
951 

2329 

2791 
4588 
5231 
5697 
6804 
9076 

10650 
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MINIMUM RAINFALL RECORDED I N  PERIODS OF UP TO TWELVE MONTHS 
COMMENCING I N  THE MONTH' INDICATED 

(Points) 

Station 
Number 

of 
Months 

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

1 19 1 8 5 0 0 0 3 0 0 0 15 
2 148 59 62 15 29 22 10 33 56 0 61 112 
3 289 98 86 75 47 61 82 136 56 294 175 328 
4 328 98 149 122 86 161 154 188 317 501 370 375 
5 328 161 169 184 220 233 333 502 512 631 417 414 

Killarney 
6 
7 

391 
411 

181 
275 

263 
306 

256 
328 

308 
438 

381 
577 

522 
663 

643 
872 

725 
861 

678 
717 

456 
456 

414 
477 

8 505 318 640 706 716 755 892 1100 900 717 519 497 
9 548 652 756 933 812 968 1118 1216 900 780 539 591 

10 882 829 1034 1080 1025 1150 1234 1219 963 800 633 634 
11 1192 1107 1130 1293 1524 1266 1384 1282 983 894 676 968 
12 1439 1203 1343 1607 1640 1448 1447 1302 1077 937 1010 1278 

1 108 40 13 0 0 0 0 0 6 7 0 0 
2 321 105 108 48 35 0 28 21 49 89 75 306 
3 336 170 151 74 48 36 57 65 186 240 324 642 
4 585 191 171 103 63 159 102 266 457 489 837 707 
5 735 211 243 190 255 309 345 483 725 1014 963 772 

Drake 
6 
7 

755 
827 

283 
328 

288 
385 

320 
519 

424 
498 

411 
630 

630 
842 

732 
1286 

1134 
1438 

1264 
1329 

1028 
1049 

793 
813 

8 872 425 586 757 768 1068 1352 1551 1640 1350 1069 885 
9 969 626 969 910 1164 1378 1632 1890 1661 1370 1141 930 

10 1170 1046 1341 1224 1563 1663 1963 1911 1681 1442 1186 1027 
11 1292 1481 1642 1739 1959 2104 2074 1931 1753 1487 1283 1228 
12 1664 1782 2063 2071 2285 2128 2094 2003 1798 1584 1484 1648 

s.0 



MINIMUM RAINFALL RECORDED I N  PERIODS OF UP TO TWELVE MONTHS 
COMMENCING I N  THE MONTH INDICATED 

(Points) 

Station 
Number 

of 
Months 

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

1 52 23 53 50 15 5 0 0 5 6 3 32 
2 211 172 208 219 132 48 43 44 85 56 84 161 
3 311 524 667 377 138 48 152 111 208 190 211 504 
4 709 1109 968 458 235 276 321 258 343 484 554 847 
5 1248 1367 1046 573 447 555 379 434 532 733 950 1131 
6 1662 1574 1142 864 813 685 555 582 931 1131 1483 1575 

C l a r e n c e  Heads 
7 1813 1670 1409 1157 936 870 703 1073 1327 1819 1954 2012 
8 1950 1937 1673 1353 1232 991 1269 1469 2136 2202 2148 2122 
9 2299 2154 1808 1442 1579 1334 1665 2359 2354 2445 2355 2300 

10 2485 2204 2022 1831 1922 1730 2554 2580 2621 2652 2698 2442 
11 2535 2338 2409 2406 2318 2776 2703 2794 2901 2927 2851 2645 
12 2669 2725 2961 2909 2963 3264 2861 3127 3079 3069 3054 2811 

1 71 1 32 13 0 0 0 0 0 4 5 7 
2 238 147 66 65 29 11 8 33 81 23 159 309 
3 297 273 198 142 32 28 64 144 110 235 407 394 
4 658 294 275 263 37 172 175 225 322 523 555 635 
5 904 371 323 301 248 276 277 437 545 623 730 989 

Grafton 
6 
7 

935 
967 

499 
614 

377 
619 

486 
598 

443 
564 

295 
507 

489 
683 

643 
826 

723 
1178 

1061 
1271 

1084 
1105 

1066 
1143 

8 1097 947 695 621 783 813 878 1253 1426 1292 1182 1271 
9 1394 1053 816 1075 1031 913 1293 1651 1447 1369 1310 1386 

10 1398 1142 1203 1296 1131 1361 1691 1732 1524 1497 1425 1719 
11 141„7 1354 1524 1396 1713 1865 1784 1809 1652 1612 1758 1916 
12 1629 1675 1729 1925 1967 2021 1861 1937 1767 1945 2016 1921 



MINIMUM RAINFALL RECORDED I N  PERIODS OF UP TO TWELVE MONTHS 
COMMENCING I N  THE MONTH INDICATED 

(Points) 

Station 
Number 

of 
Months 

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

1 34 22 36 0 10 8 0 11 20 59 33 24 
2 68 69 81 38 102 49 75 108 169 114 129 201 
3 290 204 183 277 102 124 156 364 224 188 443 603 
4 486 294 414 277 177 293 397 521 298 571 845 842 
5 528 554 492 352 346 446 645 778 647 973 1071 921 

B e u l a h  
6 
7 

761 
1028 

603 
978 

627 
796 

521 
674 

499 
747 

694 
1026 

1018 
1208 

1080 
1482 

1049 
1288 

1212 
1348 

1099 
1109 

931 
1191 

8 1222 1148 949 922 1272 1247 1610 1721 1424 1504 1369 1240 
9 1391 1392 1197 1472 1412 1649 1849 1857 1598 1732 1418 1615 

10 1544 1640 1661 1661 1814 1888 1985 2171 1808 1801 1793 1671 
11 1792 1707 1801 2063 2053 2024 2254 2241 1877 1989 1913 1977 
12 2342 1847 2203 2302 2189 2324 2369 2310 2065 2041 2219 2016 

1 52 92 57 0 0 8 8 6 10 31 34 74 
2 281 192 122 23 54 16 24 63 126 96 208 238 
3 346 222 167 166 62 57 129 162 212 349 456 658 
4 691 277 227 175 103 175 235 312 522 710 725 840 
5 766 409 235 216 242 265 434 694 770 824 907 1046 

Wongwibinda 
6 
7 

949 
1059 

417 
458 

276 
514 

457 
710 

520 
716 

464 
988 

840 
1088 

942 
1287 

1115 
1320 

1006 
1263 

1164 
1247 

1099 
1183 

8 1195 778 770 993 1157 1376 1415 1501 1577 1346 1393 1249 
9 1311 952 1050 1486 1464 1662 1597 1758 1660 1492 1662 1429 

10 1359 1295 1589 1747 1910 1844 1854 1841 1806 1849 1813 1539 
11 1407 1807 1957 2005 2217 2101 1937 1987 1980 2081 1952 1814 
12 1955 2169 2219 2255 2474 2184 2083 2344 2160 2191 2227 1967 
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KOREELAH CREEK AT HEWETSON'S MILL 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

A p p e n d i x  7 
S h e e t  1 

L a t i t u d e  2 8 ° 2 6 '  L o n g i t u d e  152°23' 

O c t o b e r  1 9 5 4  t o  date 

10 

ZERO OF GAUGE: R . L .  3 5 . 7 1  Assumed Datum. 
A p p r o x i m a t e l y  1 , 6 0 0  f e e t  a b o v e  s e a  level. 

CATCHMENT AREA: 8 9  s q u a r e  miles 

CONTROL: G r a v e l  bar 

EQUIPMENT: P r e s s u r e  R e c o r d e r  i n s t a l l e d  November 1964 
S t a f f  Gauge  r a n g e  0 t o  2 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  80 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 1 0  
YEARS: 

MEAN ANNUAL DISCHARGE FOR 
1 0  YEARS: 

( b )  Maximum observation 
i n  c u s e c s  1,940 

( c )  Minimum observation 
i n  c u s e c s  0.1 

1 7 , 8 0 0  cusecs. 

87  cusecs 

6 3 , 7 0 0  a c r e  feet. 
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KOREELAH CREEK AT HEWETSONS MILL 

Y e a r  1954 

A p p e n d i x  7 S h e e t  2 

Y e a r  1955 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

_ 
Month 

h 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. .. .. .. .. Jan. 23 4 7.2 444 
Feb. .. 1.0 00 OS Feb. 315 4 36 2,004 
Mar. .. .0 .. .. Mar. 12600 11 683 42,350 
Apr. 00 00 00 00 Apr. 6640 67 542 32,520 
May .. .. .. 00 May 3050 57 257 15,928 
June • • • • • • • • June 170 38 64 3,832 
July .. .. .. .. July 190 23 42 2,608 
Aug. .. .. .. .. Aug. 47 23 33 2,068 
Sept. .. .. .. .. Sept. 78 16 25 1,488 
Oct. .. .. .. .. Oct. 760 9 57 3,520 
Nov. 150 11 34 2,032 Nov. 30 4 1 4  830 
Dec. 30 5 10.6 658 Dec. 170 2.5 27 1,695 
Total .. .. .. .. Total .. .. .. 109,287 

Y e a r  1956 Y e a r  1957 
---1 

Jan. 6400 4 250 15,496 Jan. 390 5 14 892 
Feb. 5880 16 1127 65,390 Feb. 23 7 10 584 
Mar. 1980 97 347 21,482 Mar. 47 6.2 12 728 
Apr. 640 52 111 6,640 Apr. 7 4 5.2 316 
May 6640 34 235 14,566 May 3.5 2.2 2.5 160 
June 1980 34 191 11,454 June 4 2.2 2.8 168 
July 90 23 38 2,326 July 23 3.5 7 ' 425 
Aug. 23 23 23 1,426 Aug. 530 2.5 22 1,380 
Sept. 23 16 20 1,192 Sept. 11 2.2 5 325 
Oct. 16 7 12.2 

. 
756 Oct. 2.2 0.4 1.2 76 

Nov. 7 4 5.7 342 Nov. 7 0.1 1.8 106 
Dec. 4900 4 52 3,242 Dec. 0.1 0 0 2 
Total • • • • .. 144,302 

_ 
Total • • • • • • 5,162 

Y e a r  1958 Y e a r  1959 

Jan. 0 0 0 0 Jan. 3120 11 329 20,422 
Feb. 104 0 14 788 Feb. 17800 25 1994 111,660 
Mar. 67 2 11 702 Mar. 4180 7 439 27,190 
Apr. 315 2.5 38 2,277 Apr. 366 17 84 5,018 
May 10 1.2 4.4 274 May 17 14 15 928 
June 3810 0.9 130 7,826 June 17 11 14.7 882 
July 30 3.5 8 493 July 366 11 32 2,014 
Aug. 11 2.5 4.3 2 6 7  ' Aug. 14 6.5 7.2 448 
Sept. 16 2 4.9 2 9 2  

, 
Sept. 830 7 32 1,912 

Oct. 5.5 0.8 2.9 182 Oct. 2770 6.5 129 7,994 
Nov. 2.5 0.3 1 62 Nov. 6400 14.5 536 32,130 
Dec. 2220 0.3 146 9,080 Dec. 1740 31 127 7,896 
Total .. • • • • 22,243 r Total .. .. • • 218,494 

Y e a r  1960 Y e a r  1961 

Jan. 98 9 32 1,992 Jan. 5 0.8 2.5 158 
Feb. 57 5 24 1,364 Feb. 13800 0.4 288 16,120 
Mar. 2700 11.5 135 8,346 Mar. 48 6 15 942 
Apr. 20 13 16.6 996 Apr. 15 5 7.5 454 
May 33 9 14.9 924 May 27 4 8 506 
June 33 13 15.1 908 June 187 6 ' 23 1,398 
July 36 11 15.2 9 4 0  

, 
July 630 3 " 2,450 

Aug. 86 5 12.3 762 Aug. 32 5 13 790 
Sept. 5 1.5 2.9 172 Sept. 8 4 4.9 294 
Oct. 5 1.2 2.1 132 Oct. 52 3 14 864 
Nov. 9 0.9 2 1 2 0  1 Nov. 112 4 20 1,182 
Dec. 7 0.8 2.9 178 Dec. 920 8 96 5,934 
Total • • • • • • 

i 
1 6 , 8 3 4  i Total .. • • • • 31,092 
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KOREELAH CREEK AT HEWETSONS MILL 

Year 1963 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 

Feet. 

.. 

Month 

_ 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean .Acre Max. Min. Mean 

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

2190 
89 

3740 

13 
8880 

56 
26 
11 

6 
140 

11 
7 
5 

No Records 
No Records 

7 
9 

11 
9 
4 
2 
2 

255 
20 

252 

10 
533 

21 
12 

8 
4 

22 

15,836 
1,100 

15,646 

584 
33,036 

1,288 
734 
490 
240 

1 , 3 3 2  
, 

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

6175 

9880 
360 

27 
20 
20 
20 

9 
120 
206 

8 
No Records 

2 
15 

No Records 
20 
20 
20 

9 
2 
5 
2 

, 

134 

I 888 
I 73 

24 
20 
20 
14 

5.5 
12 
36 

8,300 

55,060 
4,410 

1,410 
1,240 
1,240 

856 
340 
738 

2,216 
Total .. , .. .. .. Total .. 

, 
.. .. . . 

Year 1964 Year 1965 

Jan. 
Feb. 

5 
139 

2 
2 

3 
21 

190 
1,218 

Jan. 
Feb. 

No Record's 
No Records 

200* 
100* 

Mar. 1500 9 355 22,000 Mar. 2.5 0.1 1.3 78 
Apr. 700 27 200 12,000 Apr. 0.1 0.1 0.1 5 
May 1740 14 78 4,864 May 2.5 0.1 0.6 35 
June 830 14 207 12,412 June 12 0.1 3.8 227 
July 182 5 31 1,910 July 11130 4.5 259 16,100 
Aug. 9 9 9 558 Aug. 29 7 12 726 
Sept. 9 5 7.3 436 Sept. 4920 4.5 66 3,970 
Oct. 5 2 3.0 187 Oct. 29 3.5 5.8 358 
Nov. 14 1.5 3.1 188 Nov. 2.5 i' 1.0 58 
Dec. No Records 330* Dec. 5320 1.6 134 8,280 

Total ' .. .. .. 56,293* Total .. .. .. 30,137* 
I A 

Year 1966 Year 1967 

Jan. 
Feb. 
Mar. 
Apr. 
May 

10 
12 
10 

2.5 
3.5 

2.5 
2.5 
0.5 
0.1 
0.1 

4.8 
5.0 
4.2 
1.0 
1.1 

298 
278 
258 

61 
70 

Jan. 
Feb. 
Mar. 
Apr. 
May 

37 
320 

6130 
580 
520 

0.1 
1 
7 

16 
6 

44 
17 

332 
42 
20 

274 
926 

20,600 
2,510 
1,240 

June 18 0.1 3.7 220 June 6220 94 458 27,500 
July 2.5 1 1.4 88 July 
Aug. 320 0 13 822 Aug. 
Sept. 37 1 6.1 365 Sept. 
Oct. 2.5 1 1.3 80 Oct. 
Nov. 139 0 8 482 Nov. 
Dec. 4.5 0.1 1.7 105 Dec. . 

Total .. 3,127 Total 

* Estimated 
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S h e e t  1 

CLARENCE RIVER AT TABULAM 

c )  LOCATION: L a t i t u d e  2 8 ° 5 3 '  L o n g i t u d e  152°34' 

PERIOD OF ESTABLISHMENT: May 1 9 0 9  t o  date 

• 

COMPLETE YEARS OF COMPUTED 
RECORDS: 57 years. 

ZERO OF GAUGE: R . L .  4 6 7 . 9 9  R a i l w a y  Datum. 

CATCHMENT AREA: 1 , 7 1 0  s q u a r e  miles 

CONTROL: G r a v e l  bar. 

EQUIPMENT: F l o a t  R e c o r d e r  i n s t a l l e d  F e b r u a r y ,  1956 
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 )  Number o b t a i n e d  242 

( b )  Maximum observation 
i n  cusecs : 94,127 

( c )  Minimum observation 
i n  c u s e c s  0.05 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 2 4 0 , 0 0 0  cusecs 

MEAN DAILY DISCHARGE FOR 57 
YEARS: 1 , 0 1 0  cusecs 

MEAN ANNUAL DISCHARGE FOR 
57 YEARS: 7 3 7 , 0 0 0  a c r e  feet. 
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CLARENCE RIVER AT TABULAM 

Appendix 8 . 

Year 1910 

Shee t  2 

Year 1909 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 

Max. Min. Mean Max. Min. Mean Acre Feet 
• 

Jan. . .  . .  .. .. Jan. 2390 184 1185 73,468 

Feb. . .  . .  .. .. Feb. 3780 15 1684 94,338 
Mar. . .  . .  .. .. Mar. 10000 83 2756 170,888 

. Apr. 0 0  0 0  00 00 Apr. 1420 145 535 32,130 
May . .  . .  .. .. May 228 70 127 7,900 
June • •  • •  • •. June 5230 145 1127 67,622 
July 252 3 101 6,294 July 2550 145 614 38,078 

1 Aug. 145 15 48 2,998 Aug. 590 328 388 24,070 
Sept. 590 31 393 23,592 Sept. 184 31 95 5,676 
Oct. 387 8 135 : 8,342 Oct. 590 145 234 15,734 
Nov. 818 15 266 15,980 Nov. 700 145 420 25,218 
Dec. 2018 418 1146 71,084 Dec. 2710 302 1193 73,986 

Total Total 629,108 

Y e a r  1911 Y e a r  1912 

Jan. 45000 387 12906 800,218 Jan. 0 0 0 0 
Feb. 8870 3980 6813 381,530 Feb. 228 0 45 2,616 
Mar.  ' 5690 998 3215 199,328 Mar. 2470 277 1048 65,008 
Apr. 9 0 4  40 260 15,726 Apr. 184 0 43 1,308 
May 228 112 129 8,016 May 0 0 0 0 
June 112 59 75 4,486 June 11030 0 3494 209,628 
July 163 49 84 5,206 July 3480 9 0 4  2066 128,124 
Aug. 302 49 139 8,620 Aug. 1600 112 565 35,032 
Sept. 184 40 97 5,794 Sept. 228 40 132 7,910 
Oct. 145 31 72 4,450 Oct. 2710 83 609 37,774 
Nov. 70 3 32 1,946 Nov. 205 8 59 3,514 
Dec. 23 0 2 124 Dec. 1366 184 663 41,100 
Total • • 1,435,444 Total 532,014 

Y e a r  1913 Y e a r  1914 
, 

Jan. 1098 252 616 38,190 Jan. 2166 418 1078 66,866 
Feb. 277 31 95 4,746 Feb. ' 3190 387 1112 62,276 
Mar. No Records 3,100* Mar. 19970 5570 14664 909,160 
Apr. 818 49 436 26,174 Apr. 13800 555 3942 236,538 

,May 19020 31 5561 344,768 May 1150 387 726 45,032 
June 14370 1420 5616 336,988 June 1946 228 943 56,964 
July 13420 1204 6018 361,086 July 1420 451 969 60,072 
4ug. 3380 302 1090 67,564 Aug. 1098 15 192 11,892 
Sept. 738 205 442 26,512 Sept. 23 9 16 968 
Oct. 1 6 6 6 .  357 855 53,010 Oct. 83 9 45 2,842 
Nov. 7001 70 177 10,624 Nov. 1096 40 329 19,742 
Dec. 2315 59 : 837 51,884 Dec. 2630 128 862 53,450 
Total • • • •  •• 1,324,646* Total • • •• 1,525,806 

Year 1915 Year 1916 

Jan. No Records 109,000* Jan. 1098 40 435 26,980 
Feb. No Records 13,000* Feb. 1312 145 458 26,540 
Mar. 0 0 0 0 Mar. 7115 1538 4269 264,660 
Apr. 6 0 3 208 Apr. 20160 40 5260 315,582 
May 555 6 178 11,020 May , 1098 40 234 14,532 
June 17 0 3 216 June 83 31 59 3,510 
July 6 0 1 60 July 112 49 79 4,892 
Aug. 23 0 2 

, 
120 , Aug. 112 70 91 5,634 

Sept. 23 0 3 172 
, 

Sept. 98 70 85 5,094 
Oct. 0 0 0 ; 0 Oct. 112 59 85 5,260 
Nov. 0 0 0 ! 

, 
0 , Nov. 1204 59 240 14,980 

Dec. 1 3 6 6 '  2 , 635 : 39,352 Dec. 1538 23 352 21,850 
T o t a l  - • •  • •  •• 173,148*.i Total( 709,514 

' 

* Estimated. 
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CLARENCE RIVER AT TABULAM 

Year 1917 Year 1918 

Month' 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet 

Month 
Max. _Min.  ' Mean 

Jan. 2550 40 459 28,466 Jan. 
Feb. 49500 387 4024 225,364 Feb. 
Mar. 1420 112 518 32,124 Mar. 
Apr. 112 • 23 69 4,138 Apr. 
May 23 13 17 1,050 May 
June 20 13 16 960 June 
July 171 9 13 802 July 
Aug. 15 9 12 738 Aug. 
Sept. 2550 13 ' 452 27,138 Sept. 
Oct. 700 112 327 20,258 Oct. 
Nov. 28140 112 2759 165,522 Nov. 
Dec. 14940 387 2061 127,794 Dec. 
Total • •  •• •• 634,354 Total 

Year 1919 

Jan. 40 4 9 562 Jan. 
Feb. 6 4 5 292 Feb. 
Mar. 19020 6 1150 71,290 Mart 
Apr. 387 59 131 7,890 Apr 
May 31550 70 1578 94,684 May 
June 2950 184 760 45,582 June 
July 163 10 82 5,104 July 
Aug. 40 9 15 918 Aug. 
Sept. 9 4 5 214 Sept. 
Oct. 6 4 4.5 276 Oct. 
Nov. 9 4 4.3 258 Nov. 
Dec. 451 . 13 194 12,076 Dec. 
Total • •  •• •• 239,146 Total 

Year 1921 

Jan. 207 14 75 4,672 Jan. 
Feb. 87 18 35 1,958 Feb. 
Mar. 898 11 209 12,990 Mar. 
Apr. 2790 140 685 41,132 Apr. 
May 3190 140 518 32,170 May 
June 20540 451 2601 156,078 June 
July 181000 555 9526 590,582 July 
Aug. 1643 275 647 40,168 Aug. 
Sept. 15510 241 1682 100,906 Sept. 
Oct. 1096 207 575 35,642 Oct. 
Nov. 451 46 161 9,686 Nov. 
Dec. 1 6 1 1 0 .  35 1209 74,976 Dec. 
Total • •  •• 1,100,958 Total 

Year 1923 

Jan. 363 14 11 6,914 Jan. 
Feb. 10 4 6.5 364 Feb. 
Mar. 18 3 7 456 Mar. 
Apr. 304 2 75 4,500 Apr. 
May 304 12 80 4,950 May 
June 12 8 10 600 June 
July 13 6 9 580 July 
Aug. 200 6 42 2,606 Aug. 
Sept. 32 4 12 726 Sept. 
Oct. 4 0..5 2.2 129 Oct. 

, Nov. 0 . 5  0 0.2 13 Nov. 
Dec. 67 0 12 778 Dec. 

, 
Total . .  . .. 22,616 Total 

* Estimated. 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean 

12100 184 1322 81,982 
1096 83 392 21,990 

328 40 180 11,146 
451 112 240 14,438 
520 70 163 11,206 

70 31 43 2,606 
59 40 51 3,174 

112 49 74 4,584 
70 40 48 2,872 
40 3 24 1,482 

6 4 5.5 336 
357 17 157 . 9,756 

•• • •  •• 165,572 

Year 1920 

818 23 237 14,704 
112 14 30 1,730 
105 9 37 2,292 

27 4 12 718 
818 17 125 7,752 

1420 27 201 12,054 
2240 70 416 25,810 
2390 59 I 333 20,676 

520 59 I 178 10,688 
2870 31 345 21,360 
1339 59 256 15,336 

778 17 233 14,472 
147,592 

Year 1922 

17880 252 1668 103,438 
14180 130 1662 93,090 

3190 140 763 47,308 
140 46 87 5,232 

46 22 34 2,094 
59 18 36 2,146 

334 14 104 6,436 
451 25 81 5,014 
521 14 119 7,372 
103 10 40 2,494 
660 10 104 6,278 
252 10 106 6,578 

•• • •  •• 287,480 

Year 1924 

No Records 3,600* 
No Records 12,600* 
No Records 1,200* 
No Records 3,800* 
No Records 1,000* 
No Records 6,600* 
No Records 45,800* 
No Records 3,900* 
No Records 1,900* 
No Records 1,400* 
No Records 85,700* 
No Records 33,800* 

.. . .  .. 
201,300*1 
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CLARENCE RIVER AT TABULAM 

Year 1925 Year 1926 

# D i s c h a r g e  IDischarge 
Month i n  Cusecs  ; f o r  Month , # 

i M a x . ;  Min. I Mean ; Acre F e e t  11 
t 

Jan .  No Records 
,/ 

66,500* 
Feb. No Records i 55,700*11 

, Mar. No Records 301,400* 
Apr. No Records 114,700* 
May No Records 112,300*Ii 
June No Records 310,000 
J u l y  

, 
No Records 42,100i; 

, 
Aug. No Records 56,800 
S e p t .  No Records 26,300; 
O c t .  No Records 6,400*, 
Nov. No Records 57,700* 
Dec. No Records 11,300*1 

T o t a l  ** i 1,161,200* 

Year 1927 

Jan .  No Records 296,000* 
Feb. No Records 54,000* 
Mar. 98644  183 1183 : 73,406 
Apr. 12660 164 1489 I 89,346 
May 1 6 4 :  66 I 107 6,666 
June 

1 J u l y  96 43 59 / 3,708 
462 I 60 141 8,510 

Aug. 43 17 28 I 1,720 i 
I Sept. 
, 

17 12 
O c t .  81 12 19 1,200 

14 1 844 

' Nov. 700 5 64 ! 3,852 
1 Dec.  1520 I 103 I 428 i 2 6 , 5 2 4  i 

T o t a l  . .  . .  
I 

. .  i 
565,776*I 

• 
Month 

' 

Discharge 
i n  Cusecs 

Discharge 
' f o r  Month 
, Max. / Min. / Mean I Acre Feet 4 t I 

Jan. No Records 85,500* 
Feb. No Records 7,800* 
Mar. 17 i 8 ' 11 . 730 
Apr. 
May 

51 
, 

12 27 
111 ' 17 . 55 

1,628 
3,434 

June 111 ' 60 : 83 5,034 
July 
Aug. 

66 , 33 : 54 
33 ; 21 ! 26 

3,348 
1,64 

Sept. 33 8 ' 15 . 

9208 

Oct. 8 1 . 5  4.2 252 
Nov. 1 . 5  0 0.7 43 
Dec. 1300 0 388 : 22,080 
Total • • • • • • 132,417* 

Year 1928 

Jan. 1695 145 I 462 28,648 
Feb. 14200 145 

, 
15242 884,018 

Mar. 3480 341 ; 1243 77,070 
Apr. 40940 268 5426 325,572 
May 1410 431 I 792 • 4 9 , 1 0 0  • 
June 3680 291 I 669 40,144 
July 8570 400 1445 89,606 
Aug. 885 202 I 398 24,690 
Sept. 202 66 I 136 8,162 
Oct. 183 43 83 ! 5,162 
Nov. 66 12 ' 29 1,744 
Dec. 127 12 i 40 2 , 4 8 6  . 
Total •• I •• 

I 
•• :1,536,402 

Year 1929 Year 1930 
, 1 i [ Jan .  1 3030 24 367 : 2 2 , 7 9 8  I Jan. 835 12 1 144 8,932 
: Feb. : 9180 96 2112 1 1 8 , 2 5 8  :. Feb. 431 : 54 , 151 8,474 

, : Mar. 9020 . 183 1052 • 
'I 6 5 , 2 5 2  :. Mar. 400 43 152 • 9,410 

- Apr. 30670 ' 400 3215 , 192 ,922  Apr. 3780 145 527 31,618 
May 370 1 145 ' 218 ' 1 3 , 4 8 2  H May :. 1. 

30525 183 2867 177,778 
i June 1304 , 127 620 .: 3 7 , 2 0 4  .f June 18070 497 ; 4853 291,150 
' J u l y  . 13230 ; 183 

, 
925 5 7 , 3 3 2  I J u l y  1 .1 12660 572 , 2413 149,600 

i Aug. 268 111 166 1 0 , 3 1 0  /I Aug. i 2470 . 245 577 35,756 
1 S e p t .  • 111 ' 48 i 78 1 

I 
Oct .  ; 3780 - 33 431 

' 

4 , 7 0 0  1, S e p t .  / 
A 2 6 , 7 1 8  il Oct. 

614  145 285 
I 

, 2165 , 145 1 432 1 
17,136 
26,768 

- Nov. 268 33 i 70 4 , 2 2 4  Nov. 164 66 ' 110 6,616 
i Dec. 33 i 8 17 

, 
1 , 0 4 4  ii Dec. 81 i 24 i 40 2,494 

I Total I . .  . •• 
1 . 1 

I 

• •  I' 5 5 4 , 2 4 4  Ii. T o t a l  ' 
i 
k 

# 0 
. .  ' . '  .. k # 

765,732 
4 

Year 1931 Year 1932 
I I I 

Jan .  370  12 40 2,498 1 
Jan.  

1 
291 

i 
33 I 105 • 6 , 4 8 4  

Feb. , 23400 12 2680 150,D88 Feb. 33 24 ; 25 1,444 
Mar. 3480 . 111 735 4 5 , 5 8 8  s Mar. 21 12 h 14 868 
Apr. 1820 i 183 462 2 7 , 7 5 0  Apr. 291 12 115 6,892 
May 3380 I 245 797 4 9 , 4 2 4  I May , 96 ; 33 • 49 3,062 
June 572 I 202 313 18 ,772  I June ! 127 ' 38 73 ' 4,402 

. J u l y  No Records 13,800*4 July ' 96 33 58 3,592 
Aug. 202 96 168 10,432 Aug. 33 i 17 29 1,776 
S e p t .  / 127 81 95 5,704 Sept. 291 I 12 85 5,078 
O c t .  1 127 24 52 

. 
3,242 Oct. 127 i 21 t 59 

I 
3,650 

Nov. / 111 33 69 4,158 Nov. 1955 1 17 I 343 20,582 
Dec.  23400 I 81 2543 157,660 Dec. 341 43 1 115 7 , 1 5 4  i 

Total • • 489,116* Total 
11 

• • • • . .  1 64,984 

* Estimated. 
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CLARENCE RIVER AT TABULAM 

Year 1933 Year 1934 

Month 
Discharge 
i n  Cusecs 

Discharge' 
f o r  Month 

; Acre Feet 
Month 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

4 
Jan. 7115 17 640 39,710 Jan. 45000 305 3090 191,586 
Feb. 1635 66 310 17,340 , Feb. 5340 179 740 41,418 
Mar. 81 17 41 2,540 Mar. 630 112 245 15,198 
Apr. 2240 17 257 15,420 Apr. 6430 168 1220 73,228 
May 2240 43 241 14,936 May 5930 264 954 59,128 
June 700 43 152 9,136 June 410 168 244 14,664 
July 15510 66 1162 72,048 July 6430 168 726 45,034 
Aug. 630 112 258 16,026 Aug. 2270 264 686 42,542 
Sept. 520 43 109 6,518 Sept. 1500 213 510 30,608 
Oct. 5455 129 802 49,754 Oct. 410 112 185 11,492 
Nov. 15787 96 2431 145,840 ' Nov. 148 66 106 6,340 
Dec. 9720 520 2551 158,180 Dec. 3450 81 740 45,896 

Total .. .. .. 547,448 Total .. .. .. 577,134 

Y e a r  1935 Y e a r  1936 

Jan. 3190 148 468 29,018 Jan. 850 48 172 10,636 
Feb. 590 66 235 13,142 Feb. 148 33 66 3,844 
Mar. 1440 66 279 17,302 Mar. 15910 54 1327 82,278 
Apr. 148 54 84 5 , 0 6 2  1 Apr. 475 68 157 9,428 
May 81 54 66 4,122 May 68 38 52 3,200 
June 66 33 46 2,760 June 68 38 46 2,770 
July 900 43 230 14,256 July 102 52 67 4,162 
Aug. 81 43 51 3,162 Aug. 68 12 30 1,790 
Sept. 1740 33 270 16,208 Sept. 18 8 13 788 
Oct. 2340 73 434 26,918 Oct. 370 5 51 3,162 
Nov. 96 17 39 2,358 Nov. 5 3 3 190 
Dec. 2790 12 322 19,340 Dec. 205 1 16 968 
Total .. •• .. 153,648 Total .. .. .. 123,216 

Y e a r  1937 Y e a r  1938 

Jan. 9020 18 747 46,306 Jan. 60875 38 3654 226,518 
Feb. 3900 27 708 39,660 Feb. 14370 280 1518 85,010 
Mar. 55250 120 4273 264,930 Marc 5930 85 1172 72,668 
Apr. 440 102 243 14,602 Apr. 5455 230 1253 75,170 
May 102 38 67 4,152 May. 24460 160 1557 96,538 
June 85 38 60 3,618 June 1380 290 489 29,320 
July 85 52 64 4,000 July 320 213 237 14,706 
Aug. 630 45 124 7,698 Aug. 550 168 256 15,870 
Sept. 340 27 114 6,870 Sept. 238 81 127 7,600 
Oct. 205 12 52 3,216 Oct. 410 54 142 8,812 
Nov. 3810 27 899 53,956 Nov. 1800 43 162 9,708 
Dec. 4690 160 907 56,244 Dec. 510 8 88 5,454 

,Total .. .. .. 505,252 Total .. .. .. 647,374 

Y e a r  1939 Y e a r  1940 

Jan. 27 3 10 604 Jan, 148 17 52 3,248 
Feb. 27 3 9 524 Feb. 264 17 83 4,824 
Mar. 11740 5 2434 150,886 Mar. 19020 43 1180 73,150 
Apr. 4690 230 1276 76,580 Apr. 139 18 58 3,506 
May 475 160 263 16,308 May 18 12 14 876 
June 2060 129 422 25,312 June 18 8 10 588 
July 3990 129 482 29,916 July 22 8 13 782 
Aug. 5340 112 544 33,756 Aug. 8 5 6 360 
Sept. 112 43 67 4,012 Sept. 5 3 4 232 
Oct. 96 24 54 3,354 Oct. 3 1 2 114 
Nov. 480 24 92 5,514 Nov. 1 0 0.1 4 
Dec. 480 24 136 8,420 Dec. 1000 0 305 18,892 
Total .. .. .. 355,186 

a 
Total .. .. .. 106,576 
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.CLARENCE RIVER AT TABULAM 

Year 1941 Year 1942 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

Jan. 16510 85 1809 112,142 Jan. 139 3 30 1,890 
Feb. 8420 238 1298 72,684 Feb. 45740 18 4317 241,750 
Mar. 4795 168 982 60,870 Mar. 1270 160 395 24,470 
Apr. 760 168 282 16,924 Apr. 184 54 90 5,382 
May 6175 96 326 20,216 May 75 12 43 2,656 
June 10170 320 1684 101,030 June 75 36 56 3,348 
July 320 112 201 12,452 July 590 36 136 8,430 
Aug. 112 66 78 4,846 Aug. 81 24 53 3,180 
Sept. 54 24 37 2,198 Sept. 54 17 25 1,522 
Oct. - 17 8 12 752 Oct. 2480 17 469 29,094 
Nov. 66 8 20 1,196 Nov. 168 43 109 6,550 
Dec. 148 5 18 1,106 Dec. 8720 17 515 31,910 

Total .. .. .. 406,416 Total .. .. .. 360,182 

Year 1943 Year 1944 
wN. 

I I 
Jan. 13230 163 1943 120,472 Jan. No Records 197,000* 
Feb. 255 61 120 6,730 Feb. No Records 97,000* 
Mar. 1270 12 75 4,674 Mar. 503 81 165 10,216 
Apr. 163 12 49 2,966 Apr. 170 55 88 5,272 
May 18 8 12 744 May 42 16 28 1,732 
June 36 12 22 1,294 June 55 16 38 2,288 
July No Records 1,600* July 1960 42 307 19,056 
Aug. No Records 300* Aug. 7440 109 1437 89,116 
Sept. No Records 3,600* Sept. 1185 124 212 12,730 
Oct. No Records 2,200* Oct. 133 16 70 4,366 
Nov. No Records 10,700* Nov. 124 13 39 2,312 
Dec. No Records 85,800* Dec. 81 2 24 1,460 

, Total . .  
1 

-. 
1 

.. 241,080* Total .. .. .. 442,548* 

Year 1945 Year 1946 

Jan. 418 
, 

4 77 4,766 Jan. 6680 5 904 56,076 
Feb. 2560 5 274 15,362 Feb. 10400 109 2748 164,898 
Mar. ' 1210 10 215 13,304 Mar. 50700 890 3656 226,696 
Apr. - 61 7 25 1 , 5 2 2  ' Apr. 17800 180 3156 189,380 
May 29 10 20 1,256 May 244 109 164 10,158 
June 14000 29 7333 4 3 9 , 9 8 2  i June 124 62 91 5,488 
July 4380 160 1037 6 4 , 3 1 4  i July 68 42 54 3,344 
Aug. 356 109 220 1 3 , 6 4 6  ' Aug. 35 10 19 1,208 
Sept. 325 81 191 1 1 , 4 4 6  1 Sept. 1185 10 208 13,498 
Oct. 141 48 84 5,218 Oct. 102 26 63 3,878 
Nov. 68 10 34 2,054 Nov. 340 23 119 7,122 
Dec. 600 16 146 8,788 Dec. 418 22 195 12,112 
Total .. .. .. 581,658, 

, 
r Total .. .. .. 693,858 

Year 1947 Year 1948 
- 

Jan. 48200 10 4100 254,200 Jan. 296 109 204 12,678 
Feb. 40900 3110 7855 4 3 9 , 8 6 0  , Feb. 170 29 81 4,684 
Mar. 19300 643 4312 2 6 7 , 3 3 0  i Mar. 4180 88 1070 66,350 
Apr. 4980 787 2872 178,0341 Apr. 3540 560 1782 106,918 
May 787 387 486 30,126 May 50700 282 4153 257,500 
June 450 210 299 17,950 June 240000 141 17445 1,046,714 
July 221 81 144 8,912 July 2165 418 1025 63,522 
Aug. 190 55 110 6,826 Aug. 522 282 396 24,534 
Sept. 1680 55 574 34,426 Sept. 3900 141 731 43,864 
Oct. 124 42 77 4,772 Oct. 1680 109 378 23,452 
Nov. 180 55 104 6,264 Nov. 371 124 204 12,238 

'Dec. 5680 68 2163 134,078 Dec. 221 109 162 10,034 
Total .. .. .. 1,382,778 Total .. .. .. 1,672,488 

* Estimated. 
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CLARENCE RIVER AT TABULAM 

Y e a r  1949 Y e a r  1950 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  F e e t  i. 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 713 81 256 15,840 Jan. 2130 180 892 55,332 
Feb. 1680 180 367 20,544 Feb. 8100 787 3066 171,722 
Mar. 57700 787 9538 591,372 Mar. 48200 2200 5653 350,470 
Apr. 3280 787 1775 106,492 Apr. 2200 1680 1965 117,900 
May 838 210 527 32,654 May 450 221 347 21,518 
June 4180 340 1674 100,414 June 157000 418 12078 724,712 
July 1930 387 1020 63,238 July 25000 4480 9418 583,920 
Aug. 1710 109 707 43,802 Aug. 17200 1620 4828 299,330 
Sept. 1800 325 832 49,914 Sept. 3810 1380 2282 136,900 
Oct. 17600 522 3034 188,122 Oct. 17200 1350 6001 372,060 
Nov. 6180 1440 3477 208,610 Nov. 4580 1440 3089 185,340 
Dec. 2200 296 713 44,180 Dec. 3810 2200 3160 195,900 
Total .. .. .. 1,465,182 Total .. .. .. 3,215,104 

Y e a r  1951 Y e a r  1952 
1 i 1 1 

Jan. No Records 618,000* Jan. No Records 500* 
Feb. No Records 336,000* Feb. No Records 1,600* 
Mar. No Records 451,000* Mar. No Records 28,000* 
Apr. No Records 79,000* Apr. No Records 30,000* 
May No Records 39,000* May No Records 26,000* 
June No Records 34,000* June No Records 24,000* 
July No Records 19,000* July No Records 9,000* 
Aug. No Records 10,000* Aug. No Records 147,000* 
Sept. No Records 14,000* Sept. No Records 6,000* 
Oct. No Records 11,000* Oct. No Records 57,300* 
Nov. No Records 4,800* Nov. No Records 20,000* 
Dec. No Records 1,000* Dec. No Records 8,000* 
Total •• • •  .. 1,616,800* Total .. . .  •• 357,400* 

Y e a r  1953 Y e a r  1954 
1 -r-- -17- 

Jan. No Records 37,000* Jan. No Records 300* 
Feb. No Records 64,000* Feb. No Records 468,000* 
Mar. No Records 221,000* Mar. No Records 89,500* 
Apr. No Records 46,000* Apr. No Records 26,000* 
May No Records 31,000* May No Records 9,000* 
June No Records 13,000* June No Records 53,500* 
July No Records 6,000* July No Records 631,000* 
Aug. No Records 4,000* Aug. No Records 112,000* 
Sept. No Records 3,000* Sept. No Records 34,100* 
Oct. No Records 3,600* Oct. No Records 272,000* 
Nov. No Records 4,200* Nov. No Records 83,000* 
Dec. No Records 300* Dec. No Records 31,000* 
Total .. " 

1 
" 433,100* Total .. .. .. 1,809,400* 

Y e a r  1 9 5 5  ' Y e a r  1956 
1 , 

Jan. 570 265 407 25,246 Jan. No Records 290,000* 
Feb. 370 194 254 14,200 Feb. 200an 989 17200 1,000,000 
Mar. 131000 216 8004 496,238 Mar. 28900 3480 6142 380,814 
Apr. 55900 1060 4040 242,408 Apr. 5240 750 1918 115,100 
May No Records 390,000* May 58750 790 4262 264,250 
June No Records 120,000* June 19800 408 1975 118,472 
July No Records 55,000* July 3208 480 1093 67,756 
Aug. No Records 29,000* Aug. 480 253 337 20,920 
Sept. No Records 24,000* Sept. 273 223 249 14,920 
Oct. No Records 30,000* Oct. 223 124 153 9,500 
Nov. No Records 30,000* Nov. 173 51 100 6,048 
Dec. No Records 77,000* Dec. 7520 51 620 38,430 

Total .. 
I 

. .  
1 

.. 1,533,092*. Total .. .. .. 2,326,210* 

* Estimated. 
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CLARENCE RIVER AT TABULAM 

Year 1957 Year 1958 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
_ Discharge 

i n  Cusecs 
Discharge 
f o r  Month 
Acre  Feet Max. Min. Mean Max. Min. Mean 

- o , 
Jan. 3020 123 358 22,188 Jan. 62 0.7 9.6 -595 
Feb. 985 89 259 14,498 Feb. 368 39 86 4,842 
Mar. 360 123 217 13,442 Mar., 1888 47 284 17,626 
Apr. 193 138 160 9,580 Apr 1045 62 262 15,712 
May 148 23 65 4,076 May 148 41 73 4,578 
June 51 18 34 2,046 June 15500 41 1008 60,478 
July 193 48 83 5,126 July 525 72 174 10,784 
Aug. 2850 51 317 19,656 Aug. 301 56 128 7,954 
Sept. 479 65 126 7,564 Sept. 144 36 55 3,300 
Oct. 338 18 75 4,648 Oct. 144 22 58 3,572 
Nov. 121 11 48 2,888 Nov. 20 3 10 608 
Dec. 11 0.3 3 182 Dec. 3020 3 316 19,610 
Total .. .. .. 105,894 Total .. 8.8 .. 149,659 

Y e a r  1959 Y e a r  1960 

Jan. 74500 393 6508 403,504 Jan. 1660 345 729 45,190 
Feb. 129300 830 6916 387,286 Feb 460 232 351 20,334 
Mar. 37000 535 4801 297,646 Mar. 4825 158 666 41,316 
Apr. 6560 550 1732 103,902 Apr. 192 110 148 8,866 
May 520 290 379 23,484 May 465 101 170 10,562 
June 275 154 211 12,658 June 300 101 156 9,338 
July 1870 144 363 22,512 July 286 128 167 10,384 
Aug. 246 88 137 8,486 Aug. 570 85 164 10,190 
Sept. 1095 123 340 20,386 Sept. 85 42 54 3,260 
Oct. 2150 143 353 21,912 Oct. 216 20 47 2,918 
Nov. 46900 490 5403 324,188' Nov. 42 16 26 1,570 
Dec. 20350 790 3970 246,162 Dec. 92 12 43 2,684 
Total .. .. .. 1,872,126 Total .. .. .. 166,612 

Y e a r  1961 Y e a r  1962 

Jan. 32 4 13 832 Jan. 195000 690 5270 326,720 
Feb. 39400 3 1612 90,290 Feb. 2610 234 657 36,808 
Mar. 660 132 223 13,808 Mar. 19100 188 2464 152,742 
Apr. 211 88- 124 7,452 Apr. 75000 570 4648 278,920 
May 1005 58 111 6,920 May 525 282 358 22,236 
June 1420 32 289 17,346 June 306 143 201 12,074, 
July 3847 28 350 21,668 July 70000 143 2792 173,112 
Aug. 645 113 278 17,258 Aug. 1800 363 591 36,614 
Sept. 177 72 118 7,080 Sept. 406 226 282 16,924 
Oct. 742 58 280 17,390 Oct. 239 73 129 8,026 
Nov. 5050 42 547 32,792 Nov. 136 34 56 3,366 
Dec. 23400 342 1842 114,200 Dec. 15000 40 1176 72,934 
Total .. •• •• 347,036 Total .. .. .. 1,140,476 

Y e a r  196 Y e a r  1964 

Jan. 76000 465 5040 312,520 Jan. 840 88 201 12,486 
Feb. 6895 226 939 52,598 Feb. 6170 99 699 40,558 
Mar. 15200 189 2772 171,894 Mar. 19800 356 2737 169,666 
Apr. -5330 555 1387 83,202 Apr. 19800 450 2234 134,000 
May 142666 725 6798 421,450 May 1280 330 602 37,300 
June 1280 510 744 44,652 June 3730 272 585 35,100 
July 495 226 344 21,344 July 1730 216 400 24,800 
Aug. 675 162 222 13,798 Aug. 244 128 167 10,400 
Sept. 525 91 161 9,682 Sept. 148 52 90 5,390 
Oct. 187 59 93 5,750 Oct. 360 64 146 9,040 
Nov. 4160 62 551 33,084 Nov. 390 52 98 5,900 
Dec. 6750 219 

. 
1519 94,160 Dec. 

4 
216 16 78 4,830 

Total .. .. .. 1,264,134 Total .. .. .. 489,470 
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CLARENCE RIVER AT TABULAM 

Y e a r  1965 Y e a r  1966 

Month 
Discharge 
i n  Cusecs 

. . Discharge 
f o r  Month 
Acre  F e e t  

... 

Month 
Discharge 
i n  Cusecs 

.. Discharge 
F o r  Month 
Acre  Feet Max. Min. Mean Max. Min. Mean 

Jan. 790 4 62 3,850 Jan. 260 45 106 6,580 
Feb. 1170 16 114 6,400 Feb. 1430 78 273 15,300 
Mar. 42 1.5 10.3 637 Mar. 94 33 618 3,760 
Apr. 4.0 0 2.6 157 Apr. 58 8 26 1,560 
May 16 4 8 512 May 86 12 32 1,980 
June 42 4 10.4 626 June 94 12 37 2,200 
July 118000 13 4161 258,000 July 28 8 18 1,140 
Aug. 590 110 226 14,040 Aug. 725 8 114 7,050 
Sept. 2720 94 316 18,900 Sept. 580 57 155 9,300 
Oct. 244 39 63 3,920 Oct. 510 28 89 5,530 
Nov. 86 8 27 1,620 Nov. 545 33 127 7,620 
Dec. 25800 51 2783 173,000 Dec. 157 12 39 2,400 
Total .. .. .. 481,662 Total .. .. .. 64,420 

Yea r  1967 

Jan. 4730 38 373 23,100 
Feb. 2140 83 337 18,900 
Mar. 104300 310 5860 363,000 
Apr. 2605 265 745 44,700 
May 2605 182 419 26,000 
June 162600 145 12500 749,800 
July 
Aug. 
Sept. 
Oct. . Nov. . Dec. 

Total 
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ROCKY RIVER AT BILLYRIMBA 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

A p p e n d i x  9 
S h e e t  1 

L a t i t u d e  2 9 ° 1 2 '  L o n g i t u d e  152°15' 

N o v e m b e r  1 9 5 1  t o  date 

13 years 

R . L .  2 5 . 6 0  A s s u m e d  Datum. 
A p p r o x i m a t e l y  1 , 0 0 0  f e e t  a b o v e  s e a  level. 

CATCHMENT AREA: 3 8 0  s q u a r e  miles 

CONTROL: R o c k  a n d  boulders 

EQUIPMENT: P r e s s u r e  R e c o r d e r  i n s t a l l e d  N o v e m b e r  1951 
S t a f f  g a u g e ,  r a n g e  0 t o  2 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number  o b t a i n e d  95 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
13  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
13 YEARS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

5 4 , 0 0 0  cusecs 

2 4 6  cusecs 

1 8 0 , 0 0 0  a c r e  feet 

2,000 

1.5 
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ROCKY RIVER AT BILLYRIMBA 

Y e a r  1952 

A p p e n d i x  9 

Y e a r  1953 

S h e e t  2 

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. 108 4 20 1,260 Jan. 245 37 82 5,090 
Feb. 245 1 50 2,908 Feb. 11250 18 705 39,516 
Mar. 1020 18 127 7,854 Mar. 3470 108 450 27,888 
Apr. 336 50 115 6,892 Apr. 410 73 147 8,844 
May 186 45 92 5,692 May 450 54 110 6,808 
June 410 37 100 6,012 June 63 

. 
37 54 3,216 

July 122 45 63 3,896 July 45 48 37 2,280 
Aug. 2420 73 293 18,164 Aug. 122 21 37 2,292 
Sept. 130 54 89 5,324 Sept. 73 18 31 1,866 
Oct. 1470 54 320 19,814 Oct. 95 10 22 1,362 
Nov. 450 37 120 7,220 Nov. 30 4 13 788 
Dec. 450 18 62 3,852 Dec. 175 0 26 1,618 
Total •• • • •• 88,888 . Total 00 .. 00 101,568 

Y e a r  1954 Y e a r  1955 

Jan. 30 0 10 620 Jan. 850 63 317 1 9 , 6 5 6  
1 

Feb. 40000 30 1544 86,482 Feb. 336 122 182 10,190 
Mar. 750 24 173 10,712 Mar. 21400 122 1171 72,594 
Apr. 54 21 30 1,784 Apr. 1870 219 528 31,700 
May 37 24 31 1,904 May 13100 245 1143 70,862 
June 354 37 104 6,448 June 705 175 309 18,568 
July 19200 45 1651 102,378 July 304 137 178 11,064 
Aug. 245 122 174 10,788 Aug. 175 84 113 6,990 
Sept. 155 63 94 5,876 Sept. 111 84 92 5,520 
Oct. 5240 73 908 56,308 Oct. 196 54 87 5,372 
Nov. 1020 122 277 16,596 Nov. 95 24 51 3,036 
Dec. 570 108 172 10,674 Dec. 304 18 67 4,142 
Total .. • • 00 310,570 Total 06 VO 66 259,694 

Y e a r  1956 Y e a r  1957 

Jan. 15100 18 503 31,210 Jan. 206 28 87 5,420 
Feb. 54000 336 4295 249,134 Feb. 582 28 160 8,952 
Mar. 1710 858 1325 82,174 Mar. 716 69 136 8,450 
Apr. 2160 266 584 35,050 Apr. 59 46 52 3,104 
May 5890 266 827 51,292 May 54 28 34 2,116 
June 4390 227 399 23,936 June 46 22 30 1,786 
July 533 206 329 20,414 July 69 22 33 2,016 
Aug. 206 1q26 161 9,954 Aug. 281 22 49 3,048 
Sept. 142 104 126 7,556 Sept. 91 16 44 2,634 
Oct. 151 74 109 6,774 Oct. 380 8 32 1,987 
Nov. 79 59 68 4,090 Nov. 159 5 30 1,820 
Dec. 69 42 59 3,686 Dec. 206 4 36 2,230 
Total .. •• • • 525,270 Total 00 00 00 43,566 

Y e a r  1958 Y e a r  1959 

Jan. 458 4 36 2,180 Jan. 22680 37 1603 99,396 
Feb. 219 18 63 3,512 Feb. 11500 196 746 41,792 
Mar. 705 10 93 5,806 Mar. 6085 134 625 38,728 
Apr. 63 30 49 2,950 Apr. 499 134 271 16,236 
May 54 18 29 1,822 May 134 50 99 6,122 
June 900 18 90 5,404 June 91 50 67 4,014 
July 129 18 54 3,352 July . 

345. 50 104 6,426 
Aug. 185 10 48 3,004 Aug. 91 35 59 3,668 
Sept. 245 30 57 3,406 Sept. 134 . 50 74 4,440 
Oct. 84 14 40 2,488 Oct. 134 50 68 4,238 
Nov. 54 4 13 794 Nov. 6150 42 752 45,150 
Dec. 530 4 159 9,874 Dec. No Records 

Total 00 00 00 44,592 Total .. .. 
I 

.. 
I 

00 
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ROCKY RIVER AT BILLYRIMBA 

Y e a r  1960 Year  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 
Acre  Feet Max. Min.  I Mean Max. Min. Mean 

Jan. No Records Jan. 27 6 15 938 
Feb. 625 100 1 215 12,460 Feb. 4500 4 165 9,216 
Mar. No Records Mar. 100 25 54 3,358 
Apr. 248 62 1 107 6,418 Apr. 100 36 51 3,034 
May. 272 52 I 114 7,044 May. 72 25 38 2,360 
June No Records June 166 30 56 3,390 
July No Records July 206 25 49 3,050 
Aug. 206 44 71 4,408 Aug. 148 30 49 3,054 
Sept. 62 30 40 2,420 Sept. 115 25 42 2,524 
Oct. 72 25 33 2,022 Oct. 1540 25 223 1,382 
Nov. 25 13.5 18 10,600 Nov. 1360 25 121 7,244 
Dec. 139 12 37 2,304 Dec. 2400 72 397 24,628 
Total 00 00 00 00 Total 

1 I .. .. . 64,178 

Yea r  1962 Year  1963 
Jan. 
Feb. 
Mar. 
Apr. 

4100 
2500 
2050 

23780 

166 
122 
122 
226 

1060 
269 
457 

1498 

65,696 
15,052 
28,352 
89,866 

Jan. 
Feb. 
Mar. 
Apr. 

23040 
1450 
1050 

625 

156 
89 

104 
104 

1603 
182 
225 
201 

99,400 
10,200 
13,900 
12,100 

May 378 139 205 12,708 May 28600 156 I 1553 96,300 
June 148 93 113 6,774 June 348 156 226 13,500 
July 19200 93 1073 66,500 July 156 89 123 7,650 
Aug. 540 130 211 13,100 Aug. 104 77 87 5,420 
Sept. 270 104 144 8,630 Sept. 104 47 66 3,980 
Oct. 245 65 93 5,780 Oct. 178 39 74 4,590 
Nov. 137 47 65 3,900 Nov. 540 39 134 8,034 
Dec. 3300 39 2821 17,500 Dec 3400 120 548 3 4 , 0 0 0  
Total 00 0 0  0 0  

333,858 

1 
I 

Total 309,070 

Year  1964 Year  1965 

Jan. 
Feb. 

499i 
200 

65 
56 

143 
113 

8,880 
6,550 

Jan. 
Feb. 

47 
200 

16 
16 

24 
38 

1,490 
2,120 

Mar. 13750 178 724 44,900 Mar. 39 8 12 730 
Apr. 3700 137 470 28,200 Apr. 16 8 11 656 
May 378 120 187 11,600 May 16 8 14 888 
June 222 89 128 7,670 June 32 12 17 1,000 
July 104 65 88 5,300 July 12100 16 527 32,700 
Aug. 156 47 74 4,600 Aug. 120 39 55 3,440 
Sept. 104 47 61 3,650 Sept. 458 32 72 4,310 
Oct. 270 56 104 6,460 Oct. 39 16 23 1,400 
Nov. 458 39 77 4,630 Nov. 56 8 20 1,220 
Dec. 348 16 44 2,700 Dec. 1900 12 373 23,100 
Total .. . .  

1 
.. 135,140 

1 
Total 00 

_ 1 
00 

, 
0. 73,054 

Year  1966 Year  1967 

Jan. 47 20 30 1,830 Jan. 13900 25 359 22,300 
Feb. 245 16 59 3,300 Feb. 1120 52 133 7,460 
Mar. 670 18 64 3,950 Mar. 31200 62 1370 85,200 
Apr. 47 16 22 1,310 Apr. 570 115 283 17,000 
May 39 16 19 1,150 May 180 62 103 6,420 
June 32 12 19 1,120 June 31800 62 2580 155,000 
July 16 12 15 896 July 
Aug. 458 10 58 3,590 Aug. 
Sept. 417 25 84 5,050 Sept. 
Oct. 1630 20 100 6,180 Oct. 
Nov. 3600 43 264 15,800 Nov. 
Dec. 104 12 33 2,060 Dec. 
Total 46,236 Total 
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MANN RIVER AT MITCHELL 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

A p p e n d i x  10 
S h e e t  1 

L a t i t u d e  2 9 ° 4 2 '  L o n g i t u d e  152°07' 

O c t o b e r  1 9 4 5  t o  date. 

16 years. 

R . L .  5 1 . 6 0  A s s u m e d  Datum. 
A p p r o x i m a t e l y  1 , 8 0 0  f e e t  a b o v e  s e a  level. 

CATCHMENT AREA: 3 4 0  s q u a r e  miles. 

CONTROL: R o c k  bar. 

EQUIPMENT: P r e s s u r e  R e c o r d e r  i n s t a l l e d  O c t o b e r  1952. 
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  114 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 16 
YEARS: 

MEAN ANNUAL DISCHARGE FOR 
16  YEARS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

1 2 0 , 0 0 0  cusecs. 

181 cusecs. 

1 3 2 , 0 0 0  a c r e  feet. 

4,554 

2.6 



- 7 8 -  A p p e n d i x  10  S h e e t  2 

MANN RIVER AT MITCHELL 

Y e a r  1945 Y e a r  1946 

Month 
D i s c h a r g e  

, 
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. 2140 4 116 7,204 
Feb. .. .. 00 OS Feb. 37 7 20 1,096 
Mar. • • • • • • • • Mar. 25400 8 700 43,414 
Apr. 00 GO 00 .. Apr. 520 37 132 7,894 
May 00 00 00 041P May 87 19 36 2,246 
June 00 00 00 00 June 19 12 15 904 
July .. .. .. 00 July 33 10 21 1,294 
Aug. .. .. .. .. Aug. 9 5 7 430 
Sept. 00 00 00 00 Sept. 2140 5 99 5,942 
Oct. 00 00 00 00 Oct. 131 6 21 1,304 
Nov. 87 5 20 1,178 Nov. 142 3 33 1,958 
Dec. 87 8 34 2,080 Dec. 45 6 17 1,050 

Total .. 00 00 00 Total .. .. .. 74,736 

Y e a r  1947 Y e a r  1948 

Jan. 119 0 11 697 Jan. 7560 19 220 13,632 
Feb. 2140 13 217 12,142 Feb. 87 6 15 898 
Mar. 6250 100 677 42,000 Mar. 327 37 96 5,944 
Apr. 800 100 216 12,958 Apr. 37 7 18 1,054 
May 148 37 56 3,486 May 368 7 70 4,364 
June 64 19 32 1,948 June 19500 6 774 46,462 
July 45 15 27 1,650 July 4280 64 184 11,398 
Aug. 1180 12 97 5,994 Aug. 414 24 99 6,152 
Sept. 15500 30 735 44,084 Sept. 327 24 59 3,544 
Oct. 1640 24 134 8,290 Oct. 75 6 18 1,090 
Nov. 368 19 79 4,746 Nov. 1800 9 61 3,656 
Dec. 3500 45 301 18,664 Dec. 54 7 18 1,140 
Total .. ... .. 156,659 Total .. • • • • 99,334 

Y e a r  1949 Y e a r  1950 
i 1 i 

Jan. 4420 5 163 10,090 Jan. No Records 
Feb. 18400 5 760 42,574 Feb. No Records 
Mar. 1480 45 197 12,214 Mar. No Records 
Apr. 87 24 45 2,682 Apr. No Records 
May 87 15 24 1,470 May No Records 
June 520 19 99 5,936 June No Records 
July 2340 19 218 13,528 July No Records 
Aug. 1640 45 181 11,198 Aug. No Records 
Sept. 3760 75 515 30,874 Sept. No Records 
Oct. 4280 87 1002 62,102 Oct. No Records 
Nov. 1960 64 253 15,192 Nov. 5140 131 996 59,776 
Dec. 186 24 74 4,608 Dec. 327 54 142 8,790 

Total .. 00 00 212,468 Total .. .. .. .. 

Y e a r  1951 e a r  1952 

Jan. 2780 54 397 24,642 Jan. 19 2 8 472 
Feb. 1040 87 161 9,026 Feb. 520 1 69 4,023 
Mar. 800 87 190 11,782 Mar. 2780 15 141 8,717 
Apr. 115 45 64 3,818 Apr. 233 30 77 4,602 
May 123 37 58 3,610 May 414 19 89 5,520 
June 920 41 295 17,682 June 2730 30 237 14,214 
July 166 54 83 5,150 July 600 49 89 5,336 
Aug. 690 54 192 11,908 Aug. No Records 43,800* 
Sept. 60 30 43 2,608 Sept. 520 54 92 5,524 
Oct. 37 9 23 1,406 Oct. 2890 54 272 16,878 
Nov. 45 5 8 502 Nov. 292 30 75 4,510 
Dec. 24 3 7 436 Dec. 920 9 42 2,606 

Total .. • • 92,570 Total .. .. .. 116,202* 
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MANN RIVER AT MITCHELL 

Year 1953 

Appendix 10 Shee t  3 

Year 1954 
- 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet 

, Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

Jan. 131 19 54 3,328 Jan. 5 0.5 2.3 140 
Feb. 30900 9 1244 69,650 Feb. 37000 5 7111 39,792 
Mar. 1640 87 226 14,030 Mar. 112 9 33 2,026 
Apr. 115 30 55 3,276 Apr. 9 9 9 540 
May 186 30 66 4,116 May 34 7 13 810 
June 30 19 23 1,398 June 73 14 24 1,430 
July 45 15 22 1,344 July 1640 11 187 11,624 
Aug. 148 15 41 2,514 Aug. 520 42 96 5,938 
Sept. 208 12 36 2,136 Sept. 62 18 28 1,686 
Oct. 87 8 19 1,192 Oct. 10900 18 736 45,624 
Nov. 9 4 6 334 Nov. 3000 62 351 21,078 
Dec. 12 1 4 228 1-)ec. 327 73 128 7,908 
Total .. OP OD 103,554 Total .. .. .. 138,596 

Y e a r  1955 Y e a r  1956 

Jan. 194 22 83 5,118 Jan. 9100 4 346 21,440 
Feb. 18400 25 838 46,912. Feb. 120000 157 3405 197,504 
Mar. 3500 51 255 15,832 Mar. 980 212 345 21,420 
Apr. 3500 62 197 11,816 Apr. 2140 115 252 15,102 
May 3240 98 332 20,576 May 6250 157 477 29,592 
June 1640 126 214 12,830 June 15500 109 700 41,970 
July 520 85 147 9,114 July 5470 157 477 29,568 
Aug. 142 73 101 6,244 Aug. 645 109 155 9,582 
Sept. 62 42 49 2,910 Sept. 232 109 118 7,066 
Oct. 157 32 80 4,932 Oct. 2340 85 182 11,262 
Nov. 175 4 42 2,512 Nov. 183 18 59 3,544 
Dec. 115 4 24 1,484 Dec. 67 7 29 1,772 
Total .. .. .. 140,280 Total .. .. .. 389,822 

Y e a r  1957 Y e a r  1958 

Jan. 115 4 61 3,772 Jan. 45 3 6.1 378 
Feb. 1250 9 141 7,890 Feb. 87 8 25 1,404 
Mar. 400 19 76 4,684 Mar. 800 9 65 4,020 
Apr. 54 19 29 1,762 Apr. 27 7 13.4 804 
May 30 12 18 1,094 May 24 6.2 12.2 758 
June 30 13.5 17 1,026 June 75 7 17.3 1,036 
July 37 15 19.1 1,184 July 54 12 21 1,304 
Aug. 275 15 33 2,020 Aug. 75 12 30 1,876 
Sept. 75 7 18.3 1,100 Sept. 2560 19 176 10,556 
Oct. 19 1.7 6.9 428 Oct. 2140 19 116 7,204 
Nov. 30 2.5 9.4 566 Nov. 19 5 9.4 562 
Dec. 93 1.5 12.4 766 Dec. 230 6 25 1,574 
Total -- - .. 26,292 Total .. 110 lip. 31,476 

Y e a r  1959 Y e a r  1960 
---. 

Jan.- 18400 7 1529 94,782 Jan. 260 45 95 5,906 
Feb. 490 108 251 /4,062 Feb. 1320 30 151 8,770 
Mar. 3500 87 356 22,090 Mar. 272 58 116 7,180 
Apr. 4280 45 241 14,482 Apr. 40 18 30 1,776 
May 75 30 39 2,446 May No Records 2,300* 
June 87 19 31 1,888 June No Records 2,000* 
July 440 24 118 7,336 July 222 22 96 5,950 
Aug. 75 19 38 2,348 Aug. 340 27 99 6,110 
Sept. 1180 19 100 6,012 Sept. 81 18 29 1,712 
Oct. 800 30 90 5,580 Oct. 33 10 17 1,080 
Nov. 2140 64 291 17,438 Nov. 33 6 12 730 
Dec. 6970 75 737 45,666 Dec. 40 6 14 846 
Total .. • • • • 234,130 Total .. .. .. 44,360* 



- 8 0 -  A p p e n d i x  1 0  S h e e t  4 

MANN RIVER AT MITCHELL 

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  Cusecs 
Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 12.5 6 - 8.1 502 
i 

Jan. 13000 95 743 46,092 
Feb. 222 5 20 1,134 Feb. 272 100 181 10,144 
Mar. 22 10 14 844 Mar. No Records 6,820* 
Apr. 16 8 11 676 Apr. 410 33 132 7,948 
May 18 8 10 606 May 197 33 65 4,010 
June 38 10 16 970 June 95 30 51 3,040 
July 95 9.5 24 1,460 July 18400 18 593 36,800 
Aug. 111 21 38 2,340 Aug. 4020 40 299 18,500 
Sept. 58 14 25 1,504 Sept. 310 69 117 7,010 
Oct. 130 14 51 3,140 Oct. 1180 33 88 5,430 
Nov. 4560 10 223 13,364 Nov. 111 18 27 1,640 
Dec. 2560 33 183 11,358 Dec. No Records 

Total .. k . .  
_ 

.. 37,898 Total .. .. .. .. 

Y e a r  1963 Y e a r  1964 

Jan. 15500 40 294 18,200 Jan. 2140 12 114 7,060 
Feb. 169 15 66 3,670 Feb. 102 19 44 2,560 
Mar. 162 19 59 3,630 Mar. 7110 52 468 29,000 
Apr. 800 24 95 5,690 Apr. 700 43 83 4,970 
May 108000 43 2190 136,000 May 102 36 50 3,090 
June 360 120 214 12,830 June No Records 
July 102 43 74 4,580 July 4280 2 4  251 15,500 
Aug. 1960 33 117 7,230 Aug. No Records 
Sept. 255 36 64 3,820 Sept. No Records 
Oct. 74 12 34 2,120 Oct. No Records 
Nov. 700 8 84 5,020 Nov. No Records 
Dec. 800 29 251 15,600 Dec. No Records 

Total •• • • .. 218,390 Total .. .. • • • • 

Y e a r  1965 Y e a r  1966 
, 1 

J a n .  
I 

No Records Jan. No Records 
Feb. No Records Feb. 15 3.5 7.8 436 
Mar. No Records Mar. 24 2.5 6.4 394 
Apr. No Records Apr. 7.0 2.0 3.7 220 
May No Records May 9.0 3.5 5.0 312 
June No Records June 12 5.0 8.0 478 
July No Records July 5 3.5 4.5 278 
Aug. No Records Aug. 610 5 40 2,480 
Sept. No Records Sept. 222 15 44 2,660 
Oct. No Records Oct. 450 12 59 3,680 
Nov. No Records Nov. 18400 29 376 22,500 
Dec. No Records Dec. 310 4 36 2,260 

Total e• • •  •• 

_ 
• •  --Total •• •• •• •• 

Y e a r  1967 

Jan. 140 19 58 3,460 
Feb. 19 5 12 664 
Mar. 1960 19 154 9,570 
Apr. 123 36 58 3,460 
May 93 19 28 1,750 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

80000 19 2120 127,000 

Total 

* Estimated 



Ex) 

-D 

-81- 

NYMBOIDA RIVER AT BOSTOBRICK 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: • 

ZERO OF GAUGE: 

A p p e n d i x  11 
S h e e t  1 

L a t i t u d e  3 0 0 1 5 '  L o n g i t u d e  152°36' 

S e p t e m b e r ,  1 9 4 8  t o  date 

18  years 

R . L .  7 2 . 8 8  Assumed Datum. 
A p p r o x i m a t e l y  2 , 0 0 0  f e e t  a b o v e  s e a  level. 

CATCHMENT AREA: 8 5  s q u a r e  miles 

CONTROL: Rock bar 

EQUIPMENT: F l o a t  R e c o r d e r  i n s t a l l e d  A p r i l  1958. 
S t a f f  g a u g e ,  r a n g e  0 t o  2 5  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  109 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 3 5 , 0 0 0  cusecs 

MEAN DAILY DISCHARGE FOR 18 
YEARS: 1 9 6  cusecs 

MEAN ANNUAL DISCHARGE FOR 
18  YEARS: 1 4 3 , 0 0 0  a c r e  feet. 

4,446 

10 
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NYMBOIDA RIVER AT BOSTOBRICK 

Year 1948 Year 1949 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

. 
Jan. 00 00 00 00 

, Jan. 1020 23 98 6,080 
Feb. .. .. .. .. Feb. 241 33 78 4,340 
Mar. .. 00 00 00 Mar. 2080 148 502 21,130 
Apr. .. .. .. .. Apr. 492 132 218 13,054 
May .. .. .. .. May 148 80 108 6,692 
June .. .. .. .. June 880 70 110 6,628 
July .. .. .. .. July 2320 61 175 10,836 
Aug. 00 00 00 00 Aug. 5000 104 437 27,070 
Sept. .. .. •• •• Sept. 430 164 281 16,870 
Oct. 58 32 41 2,556 Oct. 600 132 213 13,226 
Nov. 164 32 43 2,590 Nov. 3680 118 212 12,726 
Dec. 78 28 38 2,328 Dec. 200 90 138 8,544 
Total .. .. .. .. Total .. .. .. 147,196 

Y e a r  1950 Y e a r  1951 

Jan. 4140 70 303 18,792 Jan. 2720 241 571 35,378 
Feb. 4420 118 602 33,710 Feb. 1280 200 363 20,328 
Mar. 492 200 315 19,506 Mar. 970 241 383 23,728 
Apr. 600 220 307 18,434 Apr. 344 118 182 10,930 
May 316 104 174 10,802 May 148 80 101 6,276 
June 35000 90 2084 125,024 June 1220 80 250 15,008 
July 3230 517 949 58,828 July 132 80 103 6,396 
Aug. No Records 28,400* Aug. 90 53 67 4,130 
Sept. 401 164 216 12,980 Sept. 53 38 46 2,730 
Oct. 880 164 312 19,366 Oct. 53 28 37 2,302 
Nov. 1020 148 394 23,648 Nov. 90 23 28 1,694 
Dec. 714 164 309 19,178 Dec. 38 15 24 1,488 
Total .. .. .. 388,668* 4 _Total .. .. .. 130,388 

Y e a r  1952 Year  1953 

Jan. 33 t) 19 1,204 Jan. 372 33 93 5,742 
Feb. 316 9 60 3,476 Feb. 2350 38 359 20,104 
Mar. 372 45 103 6,362 Mar. 4420 164 394 24,480 
Apr. 118 38 65 3,906 Apr. 289 90 159 9,530 
May 70 33 44 2,736 May 164 61 93 5,794 
June 241 28 52 3,126 June 70 45 55 3,292 
July 241 28 53 3,296 July 45 33 41 2,512 
Aug. 4800 70 579 35,906 Aug. 61 33 36 2,210 
Sept. 164 70 107 6,416 Sept. 53 23 29 1,766 
Oct. 241 61 89 5,490 Oct. 61 15 22 1,362 
Nov. 70 33 43 2,636 Nov. 23 9 13 764 
Dec. 132 33 40 2,450 Dec. 41 7 12 718 
Total •• 77,004 Total •• •• .. 78,274 

Y e a r  1954 Year  1955 

Jan. 38 7 25 1,562 Jan. 430 90 186 11,508 
Feb. 31480 28 808 45,268 Feb. 526 132 231 12,926 
Mar. 460 90 220 13,614 Mar. 1020 181 429 26,618 
Apr. No Records 3,500* Apr. 3860 200 543 32,568 
May 344 53 135 8,388 May 1280 241 378 23,428 
June 344 61 125 7,494 June 316 132 190 11,416 
July 2320 61 407 25,254 July 132 80 111 6,902 
Aug. 492 118 173 10,754 Aug. 80 53 63 3,902 
Sept. 835 61 192 11,548 Sept. i 140 45 62 3,726 
Oct. 752 132 283 17,560 Oct. 90 33 54 3,328 
Nov. 638 132 261 15,672 Nov. 70 28 41 2,466 
Dec. 316 104 146 9,060 Dec. No Records 14,000* 
Total 00 00 .. 169,674 Total •• •• .. 152,788* 

* Estimated. 



- 8 3 -  A p p e n d i x  11 S h e e t  3 

NYMBOIDA RIVER AT BOSTOBRICK 

Y e a r  1956 Y e a r  1957 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
in,Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. No Records- 20,000* Jan. 104 19 45 2,778 
Feb. No Records 95,000* Feb. 3680 41 217 12,130 
Mar. No Records 55,000* Mar. 2240 61 276 17,116 
Apr. 600 118 315 18,906 Apr. 1170 33 81 4,888 
May 3590 132 781 48,452 May 53 35 40 2,457 
June 2890 111 434 26,064 June 30 23 26 1,588 
July 164 80 112 6,956 July 87 23 31 1,932 
Aug. No Records 4,000* Aug. 1020 19 113 7,004 
Sept. 61 38 48 2,974 Sept. 430 28 103 6,200 
Oct. 38 30 34 2,104 Oct. 118 19 32 2,010 
Nov. 38 23 27 1,648 Nov. 132 12 55 3,316 
Dec. 75 19 49 3,038 Dec. 132 12 39 2,408 

Total .. .. .. 284,142* T o t a l  .. .. .. 63,827 

Y e a r  1958 Y e a r  1959 

Jan. 156 
1 381 

64 3,968 Jan. 28800 85 1120 69,422 
Feb. No Records 6,000* Feb. 2950 240 455 25,474 
Mar. 401 53 166 10,314 Mar. 3200 227 499 30,908 
Apr. 401 35 163 9,766 Apr. 580 164 292 17,510 
May 122 54 73 4,542 May 164 85 122 7,578 
June 740 40 119 7,160 June 366 60 89 5,312 
July 92 54 73 4,526 July 300 66 117 7,264 
Aug. 402 54 96 5,940 Aug. 174 66 85 5,268 
Sept. 138 46 55 3,298 Sept. 440 85 136 8,184 
Oct. 72 30 39 2,446 Oct. 183 66 82 5,094 
Nov. 50 26 29 1,766 Nov. 4660 72 458 27,480 
Dec. 645 35 91 5,656 Dec. 560 130 202 12,518 

Total .. .. .. 65,382* Total .. .. .. 222,012 

Y e a r  1960 Y e a r  1961 

Jan. 560 99 167 10,332 Jan. 255 22 59 3,636 
Feb. 645 92 173 10,016 Feb. 1380 37 136 7,628 
Mar. 1840 138 359 22,248 Mar. 130 54 89 5,506 
Apr. 240 92 139 8,364 Apr. 99 54 73 4,374 
May 332 54 94 5,846 May 114 40 53 3,290 
June 174 66 95 5,692 June 560 85 150 8,994 
July 155 50 64 3,988 July 174 50 64 3,956 
Aug. 92 37 45 2,774 Aug. 193 46 62 3,874 
Sept. 54 30 35 2,084 Sept. 402 43 98 5,896 
Oct. 78 26 32 1,958 Oct. 600 60 140 8,700 
Nov. 46 22 26 1,578 Nov. 316 66 106 6,380 
Dec. 240 22 33 2,028 Dec. 1760 85 184 11,400 

Total .. .. .. 76,908 Total • • .. 73,634 

Y e a r  1962 Y e a r  1963 

Jan. 1060 215 341 21,200 Jan. 4900 200 702 43,500 
Feb. 690 138 195 10,900 Feb. 650 130 172 9,640 
Mar. 622 138 280 17,300 Mar. 600 114 272 16,800 
Apr. 17900 174 1001 60,100 Apr. 1280 114 252 15,100 
May 730 138 227 14,100 May 25100 230 1185 73,500 
June 138 78 98 5,890 Uune No Records 14,000* 
July 13300 66 692 42,900 July 230 92 143 8,840 
Aug. 460 106 161 9,960 Aug. 92 66 83 5,150 
Sept. 200 66 92 5,510 Sept. 165 46 56 3,400 
Oct. 187 50 63 3,910 Oct. 675 54 119 7,380 
Nov. 175 43 56 3,360 Nov. 550 66 119 7,120 
Dec. 1970 37 303 18,800 Dec. 1650 106 303 18,800 

Total •• .. 213,930 Total .. 223,230 
* Estimated. 
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NYMBOIDA RIVER AT BOSTOBRICK 

Year  1964 

Appendix  11 S h e e t  4 

Yea r  1965 
i 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 

„ 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet Max. Min. Mean Max. Min. Mean 

Jan. 
. 

820 92 139 8,600 Jan. 550 20 47 2,910 
Feb. 850 78 156 9,040 Feb. 215 37 54 3,000 
Mar. 7420 146 544 33,750 Mar. 92 32 38 2,350 
Apr. 1610 175 390 23,400 Apr. 106 32 37 2,230 
May 265 106 154 9,520 May 37 24 30 1,850 
June 114 66 88 5,260 June 122 22 37 2,230 
July 114 50 63 3,930 July 7570 37 347 21,500 
Aug. 92 40 47 2,890 Aug, 165 65 105 6,480 
Sept. 66 32 38 2,310 Sept. 97 35 59 3,530 
Oct. 92 26 33 2,060 Oct. 165 35 42 2,590 
Nov. 155 26 34 2,020 Nov. 265 23 37 2,190 
Dec. 32 20 24 1,520 Dec. 940 111 275 17,000 

Total .. .. .. 104,300 Total 
1 

.. .. .. 67,860 

Y e a r  1966 Year  1967 

Jan. 482 59 92 5,690 Jan. 4940 49 260 16,100 
Feb. 375 54 89 4,980 Feb 850 132 237 13,300 
Mar. 200 41 54 3,330 Mar. 1440 187 461 28,600 
Apr. 165 27 42 2,500 Apr. 1620 175 524 31,400 
May 104 27 33 2,070 May 175 90 129 7,990 
June 175 27 41 2,470 June 20000 84 1590 95,400 
July 30 20 25 1,530 July 
Aug. 147 20 35 2,150 Aug. 
Sept. 78 24 35 2,110 Sept. 
Oct. 600 20 45 2,770 Oct. 
Nov. 760 41 89 5,360 Nov. 
Dec. i 247 27 41 2,570 Dec.  

Total .. .. 
, 

.. 37,530 Total 
1 
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BIELSDOWN CREEK AT DORRIGO NOS. 2 AND 3 

LOCATION: 

PERIOD OF ESTABLISHMENT: F e b r u a r y ,  1 9 4 7  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 19 years 

ZERO OF GAUGE: R . L .  2 0 5 4 . 4 6  R a i l w a y  Datum ( N o .  3 Station) 

CATCHMENT AREA: 3 0  s q u a r e  miles 

A p p e n d i x  12 
S h e e t  1 

L a t i t u d e  3 0 ° 1 8 '  L o n g i t u d e  152°43' 

CONTROL: N o .  2 S t a t i o n  - Rock a n d  gravel 
N o .  3 S t a t i o n  - G r a v e l  bar 

EQUIPMENT: F l o a t  r e c o r d e r  i n s t a l l e d  A u g u s t  1955. 
S t a f f  g a u g e ,  r a n g e  0 t o  3 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  127 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 19 
YEARS: 

MEAN ANNUAL DISCHARGE FOR 
19 YEARS: 

REMARKS: 

( b )  Maximum observation 
i n  c u s e c s  994 

( c )  Minimum observation 
i n  c u s e c s  5 

3 6 , 2 0 0  cusecs 

1 3 0  cusecs 

9 5 , 2 0 0  a c r e  feet. 

The  N o .  2 s t a t i o n ,  c o n s i s t i n g  o f  a staff 
g a u g e ,  w a s  a b a n d o n e d  f o l l o w i n g  installation 
o f  t h e  N o .  3 s t a t i o n ,  some 2 0 0  yards 
d o w n s t r e a m ,  i n  A u g u s t  1955. 
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BIELSDOWN CREEK AT DORRIGO 

Year 1947 Year 1948 

Month 
Discharge 

.. i n  Cusecs 
Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecss 

Discharge 
f o r  Month 
Acre F e e t  Max. Min.: Mean, Max. Min. Mean 

_ . 
Jan. .. .. .. .. -Jan. -181 60 80 4,968 
Feb. .. .. s. O. Feb. 64 34 47 2,728 
Mar. .. .. .. .. Mar. 2300 37 278 17,250 
Apr. .. 40. os oe Apr. 272 52 114 6,818 
May .. .. .. .. May 2840 52 168 10,434 
June .. .. .. .. June 6490 44 490 29,414 
July .. .. .. .. July 146. 38 80 4,968 
Aug. .. .. .. .. Aug. 57 28 42 2,608 
Sept. 88 13 22 1,304 Sept. 158 23 40 2,390 
Oct. 18 11 14 886 Oct. 38 23 29 1,822 
Nov. 314 9 48 2,866 Nov. 38 13 24 1,414 
Dec. 580 60 164 10,176 Dec. 38 13 25 1,536 

Total •• •• ,•• .. Total .. .. .. 86,350 

Year 1949 Year 1950 
_ Jan. 265 13 46 2,882 Jan. 1900 26 120 7,452 

Feb. 482 30 79 4,438 Feb. 1230 52 228 12,770 
Mar. 1600 158 422 26,146 Mar. 468 110 186 11,512 
Apr. 412 87 166 9,984 Apr. 342 145 217 13,048 
May 146 50 67 4,178 May 300 69 141 8,732 
Jute 82 44 59 3,540 June 30000 34 1146 68,740 
July 594 38 74 4,580 July 840 146 378 23,432 
Aug. 20100 44 508 31,522 Aug. 1880 98 262 16,216 
Sept. 163 18 58 3,454 Sept. 186 73 112 6,704 
Oct. 44 11 18 1,142 Oct. 484 67 223 13,842 
Nov. 342 9 44 2,612 Nov. 1170 73 194 11,670 
Dec. 110 37 55 3,420 Dec. 1120 112 278 . 17,238 
Total .. .. .. 97,898 Total .. .. .. 211,356 

Year 1 Year 1952 
- 

Jan. 4200 186 521 32,294 Jan. 25 3 8 476 
Feb. 520 128 249 13,924 Feb. 420 2 49 2,820 
Mar. 3940 112 501 31,056 Mar. 276 58 110 6,818 
Apr. 276 62 113 6,770 Apr. 146 62 77 4,648 
May 62 32 50 3,130 May 112 39 55 3,402 
June 1070 32 147 8,806 June 112 25 46 2,744 
July 73 35 55 3,386 July 320 18 35 2,176 
Aug. 54 20 28 1,720 Aug. 6700 - 54 443 27,442 
Sept. 32 14 20 1,230 Sept. 98 41 60 3,572 
Oct. 46 11 22 1,380 Oct. 85 32 43 2,654 
Nov. 32 8 14 830 Nov. 32 14 20 1,188 
Dec. 12 4 9 568 Dec. 68 12 

. 
19, 1,182 

Total .. .. .. 105,094 Total .. ' .. .. 59,122 

Year 1953 Year 1954 

Jan.. 252 12 % 63 3,922 Jan. 25 
. 

2 9 550 
Feb. 1770 46 396 22,170 Feb. 36200 6 787 44,068 
Mar. 2720 128 360 22,318 Mar. 500 95 186 11,504 
Apr. 252 62 112 6,696 Apr. 149 62 87 3,204 
May 85 32 48 2,960 May 298 53 125 7,746 
June 32 25 26 • 1,548 June 470 95 164 9,828 
July 23 12 18 1,090 July 5020 72 391 24,238 
Aug. 35 12 17 1,082 Aug. 440 72 107 6,632 
Sept. 32 8 14 830 Sept. 840 41 148 8,898 
Oct. 54 8 11 666 Oct. 890 108 178 11,034 
Nov. 16 3 5 332 Nov. 640 67 172 10,330 
Dec. 8 2 4 236 Dec. 370 57 95 5,906 
Total .. .. .. 63,850 Total .. .. .. 143,938 



- 8 7 -  A p p e n d i x  12 S h e e t  3 

BIELSDOWN CREEK AT DORRIGO 

Y e a r  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. 350 53 121 7,518 Jan. 3405 46 204 12,643 
Feb. 352 108 166 9,306 Feb. 10800 214 831 48,176 
Mar. 1350 127 333 20,622 Mar. 4710 207 496 30,770 
Apr. 2500 127 330 19,820 Apr. 805 81 164 9,826 
May 855 88 190 11,754 May 1100 48 103 6,422 
June 135 49 82 4,898 June 900 26 61 3,682 
July 76 31 53 3,310 July 60 20 40 2,460 
Aug. 48 20 32 1,990 Aug. 42 16 25 1,540 
Sept. 298 18 47 2,818 Sept. 42 13 21 1,242 
Oct. 442 22 50 3,088 Oct. 23 10 16 990 
Nov. 71 18 40 2,404 Nov. 20 10 13 782 
Dec. 3675 18.5 191 11,816 Dec. 54 10 16 990 

Total .. .. .. 99,344 Total .. .. .. 
-1 

119,523 

Y e a r  1957 Y e a r  1 9 5 8  • 

Jan. 42 10 16 998 Jan. 83 16 25 1,572 
Feb. 2750 14 173 9,698 Feb. 168 23 36 2,044 
Mar. 1235 81 252 15,622 Mar. 827 23 63 3,924 
Apr. 760 36 58 3,452 Apr. 2,155 47 197 11,794 
May 31 16 25 1,534 May 160 47 84 5,182 
June 23 13 19 1,132 June 850 42 172 10,342 
July 26 13 18 1,098 July 124 47 74 4,614 
Aug. 1 8 8 0  

.. 
13 57 3,508 Aug. 520 42 70 4,348 

Sept. 74 26 34 2,020 Sept. 47 26 34 2,022 
Oct. 174 16 23 1,442 Oct. 26 18 23 1,410 
Nov. 88 15 22 1,294 Nov. 70 16 20 1,188 
Dec. 190 13 20 1,218 Dec. 737 16 37 2,316 

Total •• 43,016 Total .. 50,756 

Y e a r  1959 Y e a r  1960 

Jan. 23250 37 767 47,574 Jan. 2550 46 152 9,416 
Feb. 3370 176 440 24,660 Feb. 815 70 182 10,570 
Mar. 2970 112 389 24,120 Mar. 3615 104 428 26,546 
Apr. 380 62 143 8,582 Apr. 250 60 99 5,948 
May 62 37 49 3,054 May 315 39 63 3,922 
June 112 31 41 2,460 June 80 46 58 3,466 
July 890 34 74 4,608 July 46 33 40 2,452 
Aug. 62 40 49 3,008 Aug. 36 26 30 1,834 
Sept. 840 43 96 5,778 Sept. 60 26 31 1,858 
Oct. 66 40 48 2,976 Oct. 201 7 18 1,108 
Nov. 6120 47 418 25,058 Nov. 21 14 16 976 
Dec. 385 70 99 6,168 Dec. 21 9 13 794 

Total • • •• 158,046 Total .. .. .. 68,890 

Y e a r  1961 Y e a r  1962 

Jan. 116 7 18 1,138 Jan. 1010 95 259 16,074 
Feb. 1260 11 114 6,376 Feb. 1410 66 126 7,042 
Mar. 147 57 81 5,040 Mar. 870 57 184 11,416 
Apr. 126 57 76 4,584 Apr. 10400 93 758 45,500 
May 105 33 50 3,076 May 1010 71 171 10,600 
June 580 75 147 8,822 June 79 46 57 3,400 
July 85 40 50 3,112 July 17000 40 564 34,900 
Aug. 137 26 43 2,690 Aug. 152 49 65 4,030 
Sept. 2260 33 103 3,198 Sept. 135 33 41 2,440 
Oct. 244 33 74 4,612 Oct. 49 26 30 1,860 
Nov. ' 75 33 44 2,660 Nov. 182 24 30 1,810 
Dec. 408 40 84 5,190 Dec. 2290 22 209 13,000 
Total. .. ., .. 50,498 Total .. .. .. 152,072 
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BIELSDOWN CREEK AT DORRIGO 

Year 1963 Year 1964 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

Jan. 3180 102 411 25,500 Jan, 275 47 71 4,400 
Feb. 392 44 75 4,220 Feb. 3120 42 156 9,080 
Mar. 1740 44 336 20,800 Mar. 9440 118 501 31,000 
Apr. 3860 66 336 20,100 Apr. 1400 142 282 16,900 
May 12600 113 694 43,000 May 142 47 78 4,860 
June 2140 64 116 6,980 June 47 30 36 2,180 
July 120 50 71 4,420 July 42 20 24 1,520 
Aug. 50 34 39 2,410 Aug. 67 17 18 1,100 
Sept. 64 27 30 1,810 Sept. 17 14 15 888 
Oct. 540 27 81 5,000 Oct. 26 12 13 794 
Nov. 850 47 899 5,400 Nov. 38 12 12 740 
Dec. 2290 67 163 10,100 Dec. 47 12 13 812 

Total .. .. .. 149,740 Total .. .. .. 74,274 

Year 1965 Year 1966 

Jan. 38 12 17 1,070 Jan. 90 34 53 3,290 
Feb. 67 12 18 996 Feb. 158 26 38 2,110 
Mar. 90 12 19 1,150 Mar. 186 23 30 1,840 
Apr. 56 12 15 924 Apr. 252 20 26 1,540 
May 38 12 13 776 May 23 17 17 1,070 
June 275 12 24 1,410 June 287 17 23 1,400 
July 12600 17 379 23,500 July 14 14 14 868 
Aug. 118 47 62 3,840 Aug. 26 14 16 964 
Sept. 47 23 31 1,870 Sept. 17 17 17 1,020 
Oct. 229 17 25 1,560 Oct. 1025 17 30 1,860 
Nov. 90 12 157 942 Nov. 610 34 72 4,310 
Dec. 7340 38 220 13,700 Dec. 167 27 32 2,010 

Total .. .. .. 51,738 Total 00 00 00 22,282 

Year 1967 

Jan. 9440 30 256 15,900 
Feb. 1890 104 234 13,100 
Mar. 1470 200 467 29,000 
Apr. 2500 118 535 32,100 
May 125 48 73 4,530 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

11330 44 1060 63,600 

Total 
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BLICKS RIVER AT DUNDURRABIN 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

A p p e n d i x  13 
S h e e t  1 

L a t i t u d e  3 0 ° 1 2 '  L o n g i t u d e  152°33' 

S e p t e m b e r  1 9 4 8  t o  date 

18 years 

R . L .  7 6 . 1 4  A s s u m e d  Datum. 
A p p r o x i m a t e l y  2 , 1 0 0  f e e t  a b o v e  s e a  level. 

CATCHMENT AREA: 97  s q u a r e  miles 

CONTROL: Rock 

EQUIPMENT: P r e s s u r e  r e c o r d e r  i n s t a l l e d  M a r c h  1953 
S t a f f  g a u g e ,  r a n g e  0 t o  2 5  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number  o b t a i n e d  104 

( b )  Maximum observation 
i n  cusecs 

( c )  Min imum observation 
i n  cusecs 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 2 8 , 0 0 0  cusecs 

MEAN DAILY DISCHARGE FOR 18 
YEARS: 1 4 0  cusecs 

MEAN ANNUAL DISCHARGE FOR 
18  YEARS: 1 0 2 , 0 0 0  a c r e  feet 

10,500 

3 
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BLICKS RIVER AT DUNDURRABIN 

Appendix 13 S h e e t  3 

Year 1956 Year 1957 

Month 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 

Discharge 
i n  CUsecs 

-Discharge 
f o r  Month 
Acre Feet 

Month 
M a x . '  Min. Mean 

2580 18 172 1 0 , 6 4 0  Jan. 
6398 212 I 910 5 2 , 7 5 2  Feb. 
1600 335 626 3 8 , 7 8 8  ' Mar. 
3100 150 1 429 2 5 , 7 3 2  Apr. 
4300 117 311 1 9 , 3 1 6  May 
1015 67 180 

136 63 95 
64 44 53 
48 35 41 
4 4  22 32 

Nov. 240 15 I 21 
Dec. 76 11 25 
Total • • I • • 

1 0 , 7 9 8  June 
5 , 9 3 0  July 
3 , 2 9 4  Aug. 
2 , 4 6 6  Sept. 
1 , 9 5 6  Oct. 
1 , 2 7 8  Nov. 
1 , 5 4 8  Dec. 

174 ,498  Total 

D i s c h a r g e  : 
f o r  Month ! 

, 
Max. Min. I Mean t A c r e  F e e t  

57 ' 11 18 i 1,136 
1260 15 119 1 

, 6,664 
840 '48 103 : • 6,414 

47 3 4  3 8 1  2,312 
3 4  19 23 1,406 
21 17 

, 
18 1,114 

37 15 18 : 1,134 
570 15 38 i 2,364 

51 15 28 ! 1,672 
36 11 13 , 860 

No R e c o r d s  1,200* 
No R e c o r d s  1,600* 

1 I 
. .  . .  1 . .  i 27,876* 

Discharge 
i n  Cusecs 

'Year 1958 Y e a r  1959 

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

217 
1430 

600 
136 

45 
485 

79 
415 
240 

29 
50 

1260 

15 30 
17 
12 
19 
15 
13 
19 
17 
19 

- 6 
4 
5 

• • • • 

53 
38 
57 
27 
93 
35 
66 
33 
16 

7.2 
44 
• • 

1,878 
2,966 
2,361 
3,450 
1,658 
5,554 
2,192 
4,102 
1,974 

976 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 

28000 
5060 
4100 

600 
120 

75 
217 

75 
180 
146 

430 . Nov. 3600 52 419 
2 , 7 0 6  Dec. 1060 97 191 . 

3 0 , 2 4 7  T o t a l  .. 

31 1040 64,270 
156 446 24,988 
173 417 25,872 
128 250 15,022 

75 i 95 ! 5,888 
46 62 3,744 
39 85 5,290 

,34  47 2,908 
46 77 4,616 
34 53 ' 3,284 

25,136 
11,844 

• • 192,862 

Year 1960 Y e a r  1961 
_ I 

J a n .  380 60 96 5 , 9 6 2  1 J a n .  67 5 1 13 826 
Feb. 240 55 80 4,616 Feb . .  i 1010 11 75 4,228 
Mar. 1160 70 193 11,964 Mar . .  t 61 20 32 2,000 
Apr. 76 40 58 3,468 Apr. 49 20 33 1,960 
May 112 27 46 2,846 May 38 13 19 1,190 
J u n e  84 34 52 3,146 J u n e  139 28 53 3,160 
J u l y  60 25 32 1,966 July 88 17 26 1,620 
Aug. 67 15 23 1,428 Aug. 150 17 37 2,320 
Sept. 29 11 14 828 Sept. 150 13 48 2,900 
Oct. 75 6 12 770 Oct. 450 23 86 5,340 
Nov. 39 5 8.4 502 Nov. 164 28 56 3,390 
Dec. 560 4 22 1,336 Dec. 1560 38 165 10,200 
Total .. .. 38,832 Total .. .. .. 39./434 

Y e a r  1962 Y e a r  1963 

Jan. 1630 139 292 18,100 Jan. 4540 164 686 42,500 
Feb. 640 74 128 7,180 Feb. 425 79 122 6,820 
Mar. 600 74 188 11,700 Mar. 380 62 126 1 7,780 
Apr. 6700 104 486 29,100 Apr, 1010 56 157 i 9,410 
May 290 62 107 6,650 May 20800 180 1040 , 64,600 
June 56 31 40 2,400 June 720 100 162 i 9,700 
July 12800 23 494 30,600 July 180 56 91 i 5,620 
Aug. 415 70 133 8,250 Aug. 50 35 42 2,610 
Sept. 217 40 57 3,410 Sept. 120 28 38 1 2,270 
Oct. 150 23 38 2,370 Oct. 560 40 76 4,680 
Nov. 560 19 52 3,120 Nov. 350 38 69 4,150 
Dec. 2500 19 324 20,100 Dec. 1060 61 214 13,300 
Total .. .. .. 142,980 Total .. • • • • 173 ,440  1 
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BUCKS RIVER AT DUNDURRABIN 

Year  1964 Y e a r  
19651 

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. 600 55 82 5,100 Jan. 640 9 38 2,380 
Feb. 600 28 70 4,080 Feb. 415 23 37 2,060 
Mar. 4540 88 318 19,700 Mar. 28 8 12 732 
Apr. 1530 100 221 13,300 Apr. 15 7.0 8.9 534 
May 150 67 94 5,840 May 17 7 8.6 534 
June 104 43 60 3,590 June 38 6.0 10 618 
July 96 28 43 2,660 July 5480 9 176 10,900 
Aug. 104 17 26 1,600 Aug. 81 17 41 2,520 
Sept. 33 25 19 1,110 Sept. 38 11 22 1,350 
Oct. 61 13 20 1,240 Oct. 20 11 12 720 
Nov. 265 11 25 1,490 Nov. 11 11 11 660 
Dec. 112 9 13 824 Dec. 2170 28 144 8)930 

Total .. .. .. 60,534 Total .. .. .. 31,938 

Year  1966 Year  1967 

Jan. 164 20 28 1,760 J a n .  I 5340 28 281 17,400 
Feb. 55 15 21 1,200 Feb. 485 74 137 7,680 
Mar. 104 9 14 890 Mar. 880 112 302 18,700 
Apr. 104 7 12 708 Apr. 1260 104 380 22,800 
May 55 9 11 682 May 104 43 68 4,190 
June 43 8 23 788 June 26300 38 983 59,000 
July 6 5 5 326 July 
Aug. 104 5 14 894 Aug. 
Sept. 49 8 19 1,120 Sept. 
Oct. 129 13 22 1,370 Oct. 
Nov. 1110 15 65 3,870 Nov. 
Dec. 720 9 26 1,600 Dec. 
Total .. .. 15,208 Total 
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NYMBOIDA RIVER AT NYMBOIDA 

LOCATION: 
—a 

PERIOD OF ESTABLISHMENT: 
a 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

A p p e n d i x  14 
S h e e t  1 

L a t i t u d e  2 9 ° 5 9 1  L o n g i t u d e  152°43' 

December  1 9 0 8  t o  date 

5 8  years 

R . L .  6 0 0 . 5 6  G r a f t o n  S t a n d a r d  W a t e r  Supply 
Datum. 

CATCHMENT AREA: 6 4 0  s q u a r e  miles 

CONTROL: G r a v e l  Bar 

EQUIPMENT: F l o a t  r e c o r d e r  i n s t a l l e d  D e c e m b e r ,  1954 
S t a f f  g a u g e ,  r a n g e  0 t o  4 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  273 

( b )  Maximum observation 
i n  c u s e c s  122,000 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 5 8  
YEARS: 

MEAN ANNUAL DISCHARGE FOR 
5 8  YEARS: 

( c )  Minimum observation 
i n  c u s e c s  35 

1 9 8 , 0 0 0  cusecs 

9 0 8  cusecs 

6 6 3 , 0 0 0  a c r e  feet 
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Jan. 235 93 154 
[ 

9,566 
Feb. 310 127 191 , 10,718 
Mar. 147 93 116 7,222 
Apr. 19400 109 2538 152,286 
May 5630 970 1997 123,800 
June 1730 558 1159 , 69,536 
July 1730 345 690 42,800 
Aug. 363 195 266 i 16,496 
Sept. 1020 147 228 1 13,698 
Oct. 1020 170 437 

, 
27,104 

Nov. 195 170 174 ; 1.0,416 
Dec. 415 147 231 ' 14,346 
Total •• . .  497,988 

Year 1915 

NYMBOIDA RIVER AT NYMBOIDA 

Year 1909 Year 1910 

Month 
_ Discharge 

i n  Cusecs 
Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month ; 
Acre Feet Max. 'Min. Mean Max. Min. Mean 

, . . 
Jan. 380 182 244 15,144 Jan. 14560 250 1876 116,296 
Feb. 970 170 315 17,710 Feb. 820 310 477 26,694 
Mar. 4390 345 904 5 6 , 0 4 0  Mar. 8150 295 2331 144,530 
Apr. 1020 250 404 2 4 , 2 1 6  Apr. 2090 720 1478 88,660 
May 310 207 254 15,734 May 845 310 477 29,572 
June 220 147 182 10,938 June 3230 310 607 36,400 
July 207 118 143 8,870 July 345 220 259 16,070 
Aug. 118 86 102 6,312 Aug. 195 127 169 10,456 
Sept. 109 72 91 5,466 Sept. 195 86 105 6,306 
Oct. 93 66 78 4,866 Oct. 380 79 118 7,310 
Nov. 535 54 142 8,502 Nov. 580 93 186 11,174 
Dec. 2290 79 434 26,908 Dec. 3730 147 464 28,738 

Total .. _ .. .. _ 
200,706 Total .. .. .. 522,206 

Year 1911 Year 1912 

Jan. 13470 195 2503 155,200 Jan. 580 127 204 12,656 
Feb. 14560 1420 4870 272,720 Feb. 4970 66 573 33,222 
Mar. 5400 795 1830 113,444 Mar. 5290 345 950 58,946 
Apr. 771 380 533 31,992 Apr: 495 220 294 17,652 
May 455 265 363 22,494 May' 220 170 188 11,628 
June 250 195 227 13,586 June 10960 159 799 47,932 
July 1470 195 349 21,650 July 2000 220 469 29,084 
Aug. 11440 170 888 55,080 Aug. 1420 310 530 . 31,810 
Sept. 820 265 380 22,850 Sept. 310 158 206 12,364 
Oct. 670 195 276 17,130 Oct. 220 93 135 0,374 
Nov. 820 158 255 15,296 Nov. 170 93 117 7,024 
Dec. 820 93 342 21,174 Dec. 720 101 166 10,278 
Total .. .. .. 762,616 Total .. .. .. 280,970 

Year 1913 Year 1914 

7 Jan. 
r. Feb. 
h Mar. 

Apr. 
;1, May 

June 
July 
Aug. 

' Sept. 
Oct.. 
Nov. 
Dec. 
Total 

580! 
49701 

4 8710 
16301 

127 
127 
720 
127 

236 
621 

2090 
867 

535 1 127 311 
30940 147 1991 

6545 i 250 952 
558 , 310 399 
7201 250 324 

19400i 250 3116 
10490 1 720 2487 

4 
14201 380 937 

, 14,626 

. 34,796 
1 1 2 9 , 5 9 0  i 

5 2 , 0 3 2  1 
19,292 

119,480 
59,028 
24,722 
19,420 

193,220 
; 149,200 
: 58,100 

873,506 

Year 1916 
0 

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

1120 
1630 

495 
345 
670 
345 
109 
118 
109 

49 
220 
195 

195 
220 
195 
170 

93 
109 

93 
72 
60 
35 
27 
54 

497 
533 
286 
217 
303 
148 

98 
86 
69 
42 
45 

100 

30,786 
29,860 
17,760 
13,028 
18,780 

8,888 
6,070 
5,336 
4,146 
2,634 
2,678 
6,222 

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

170 
2900 

820 
13470 
22060 

455 
195 
415 
170 
455 
310 

3770 

54 
66 

127 
415 
397 
207 
170 
170 
147 
127 
137 
415 

81 
376 
292 

2025 
2072 

314 
185 
209 
151 
303 
184 

1482 

5,018 
21,828 

i 18,084 
, 121,496 

128,468 
18,824 
11,464 
12,934 

9,054 
18,762 
11,020 
91,896 

Total .. 146 ,188  1 Total i .. .. .. 468,848 
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NYMBOIDA RIVER AT NYMBOIDA 

Year 1917 Year '1918 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

I 
Jan. 3930 345 970 60,126 Jan. 4050 465 1092 67,716 
Feb. 3890 580 1342 75,164 Feb. 830 335 500 28,146 
Mar. 2200 435 813 50,404 Mar. . 12600 580 1220 75,660 
Apr. 435 150 294 17,550 Apr. 2740 483 836 50,190 
May 430 169 253 15,676 May 1750 430 775 48,028 
June 205 154 178 10,696 June 430 210 314 18,848 
July 179 115 142 8,830 July 267 205 220 13,614 
Aug. 124 95 108 6,686 Aug. 225 150 184 11,380 
Sept. 210 77 122 7 , 3 0 6  Sept. 155 123 138 8,268 
Oct. 137. 70 99 6 , 1 4 4  Oct. 169 99 116 7208, 
Nov. 39190 77 3159 1 8 9 , 5 7 0  Nov. 119 70 92 5,504 
Dec. 1120 365 649 40,240 Dec. 119 64 80 4,990 

Total .. .. .. 488,392 Total .. V.. .. 339,552 

Y e a r  1919 Y e a r  1920 

Jan. 107 61 77 4,774 Jan. 3440 540 1091 
Feb. 150 57 81 4,510 Feb. 1730 385 751 
Mar. 48190 150 2086 129,344 Mar. 862 385 497 
Apr. 2170 350 ' 793 47,556 Apr. 1040 377 524 
May 8570 520 1028 63,706 May 760 350 474 
June 3440 500 1184 70,950 June 2170 300 568 
July 500 293 386 2 3 , 9 3 0  i July 715 315 500 
Aug. 341 225 282 1 7 , 4 9 2  1 Aug. 726 315 423 
Sept. 225 147 199 11,934 ' Sept. 520 300 373 
Oct. 315 136 169 10,482 Oct. 4300 255 702 
Nov. 225 105 137 8,216 Nov. 4770 315 963 
Dec. 805 125 260 16,136 . Dec. 550 285 396 
Total . .  .. 409,030 Total 

Y e a r  1921 Y e a r  1922 
1 

J a n .  9580 255 I 1138 70,576 'an. 8290 430 1426 - 
Feb .  3 5 8 0 '  760 ' 1159 64,916 Feb. 29380 430 4609 

: M a r .  i 3890 1 670 ! 1334 ; 82,620 Mar. ' 5800 603 1521 
' A p r .  3890 782 ' 1594 ' 95,630 Apr. 580 341 426 

May : 52000 580 7 6518 404,138 May ! 1330 240 485 ! 
; J u n e  , 

14560 850 2687 161,224 June 715 200 437 
; J u l y  ! 81300 1040 , 5986 
i A u g .  2000 540 1084 

371,160 
67,194 

July 
Aug. 

20380 
6750 

315 1331 t 
420 993 

, S e p t .  , 
1580 500 720 43,266 Sept. 26100 350 1929 

O c t .  ' 1330 350 523- 32,402 Oct. 827 350 • 516 
' Nov. : 540 259 343 20,564 Nov. 385 233 304 

Dec.  : 12940 
, 

225 i 102 90,048 Dec. 420 197 287 
: T o t a l  I • 

• • .. 1,503,738 Total • • • • • • 

, Y e a r  1923 

! J a n .  1355 
, 171 323 20,032 

Feb .  270 147 184 10,282 
iMar.  1580 147 342 21,232 
, A p r .  10030 204 2468 148,102 
1May 2840 . 368 867 I 53,748 

June I 540 ; 240 301 18,038 
J u l y  : 625 : 171 225 ! 13,978 
Aug. 1630 : 204 421 26,112 
S e p t .  1405 262 410 I 24,642 

; O c t .  i 625 I 177 240 1 14,890. 
; N o v .  I 178 I 105 134 1 8,042 

I 8,500 I Dec. 270 1 75 137 i 
• / T o t a l  ' 367,598 

67,642 
43,570 
30,790 
3 1 , 4 5 6  , 
29,406 
34,058 
3 0 , 9 7 6  

. 2 6 , 2 3 4  1 
22,406 
43,522 
57,806 
24,560 

442,426 

88,464 
258,098 

94,310 
25,548 

• 30,036 
26,226 
82,516 
61,548 

115,754 
31,996 
18,250 
17,772 

850,518 

Year 1924 

J a n .  385 75 145 ' 
Feb. 540 120 255 
Mar. 500 136 253 
Apr. 875 194 323 
May 285 159 206 ' 

;; June 8990 147 
, 

829 
J u l y  8290t 300 1257 

. 
990 315 ' 507 

! Sept. 403 211 262 

• Oct. 285 125 163 
Nov. 1630 276 V 438 
Dec. 540) 225 323 

L Total .. 

9,000 
14,796 
15,674 
19,366 
12,764 
49,722 
77,920 
31,458 
15,704 
10,124 
26,280 
20,010 

302,818 
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NYMBOIDAIIVER AT NYMBOIDA 

Misr  1925 Year 1926 
t - 

Month 
lischarge 
i n  CuseFs 

-Discharge- 
f o r  Month Month 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet i Max. Min. Mean Acre  Feet Max. Min. Mean 

W AW • 

Jan. .1230 255 399 24,720 Jan. 8170 523 1320 81,812 
Feb. 1320 285 567 31,766 Feb. 523 293 378 21,184 
Mar. 8720 250 1314 81,464 Mar. 3010 223 386 23,920 
Apr. 1935 491 883 53,008 Apr. 1416 285 549 32,966 
May 21500 483 2451 151,962 May 5240 245 712 44,152 
June 30320 392 3947 236,798 June 1025 393 503 30,174 
July 1763 392 750 46,482 July 5800 377 1023 63,452 
Aug. 1500 305 426 26,384 Aug. 381 240 295 18,276 
Sept. 400 196 252 15,102 Sept. 250 170 202 12,128 
Oct. 203 152 174 10,754 Oct. 185 115 143 8,870 
Nov. 3790 180 822 49,298 Nov. 110 70 88 5,300 
Dec. 8720 

i 
340 781 48,406 Dec. 1625 58 339 21,030 

Total 
, 

• 
.. .. .. 

0 776,144 i Total .. a •• . .. 363,264 4 

Year 1927 Year 1928 
- . 

Jan. 39960 228 2514 155,864 Jan. 6630 370 1575 97,650 
Feb. 2039' 430 764 42,700 Feb. 39090 827 7673 445,034 
Mar. 1405 419 579 35,874 Mar. 2125 720 1185 73,450 

-Apr. 12900 474 1241 74,444 Apr; 15800 840 3467 208,032 
May 469 288 368 22,830 May 1975 650 1067 66,166 
June 439 237 270 16,146 June 34590 505 2180 130,786 
July. 227 165 191 11,862 July 2950 720 1269 78,678 
Aug. 160 115 137 8,474 Aug. 710 401 569 35,308 
Sept. 152 86 105 6,306 Sept. 406 257 319 19,138 
Oct. 700 88 168 10,414 Oct. 284 170 229 14,228 
Nov. 5075 115 527 31,608 Nov. 375 134 173 10,398 
Dec. 6630 400 836 51,816 Dec. 820 128 233 14,440 

. Total 
_ .. .. .. 468,398 . Total .. .. .. 1,193,308 

Year 1929 Year 1930 

Jan. 2150 117 414 25,660 Jan. 4670 170 461 28,572 
Feb. 16800 257 4329 242,414 Feb. - 1155 227 399 22,318 
Mar. 31825 445 2412 149,524 Mar. 12810 265 1353 83,908 
Apr. 25020 393 2488 149,260 Apr. 7380 650 1362 81,698 
May 660 384 492 30,478 May 14555 760 1818 112,740 
June 16800 287 1075 64,514 June 11760 840 2547 152,844 
July 4390 410 861 53,378 July 3220 727 1525 94,582 
Aug. 600 306 372 23,068 Aug. 685 300 503 31,216 
Sept. 10320 257 765 45,910 Sept. 410 212 295 17,728 
Oct. 16800 333 1420 88,056 Oct. 400 205 262 16,240 
Nov. 620 280 422 25,340 

, 
Nov. 380 148 184 11,054 

Dec. 
. 

295 174 228 14,150 Dec. 233 96 136 8,428 
Total 

. 
.. .. .. 

- 
895,778 _ Total .. •• - •• , 

661,328 
- 

Year 1931 Year 1932 
- , - 

Jan. 620 96 168 10,420 Jan. 665 199 327 20,264 
Feb. 10620 120 158$ 88,910 Feb. 380 158 212 12,294 
Mar. 7120 300 901 55,862 Mar. 158 116 128 7,958 
Apr. 9280 352 1396 83,756 Apr. 930 145 267 16,038 
May 2050 631 1125 69,744 May 370 158 224 13,866 
June 840 380 542 32,512 June 440 169 242 14,514 
July 885 282 403 24,996 Jul) 750 163 225 13,954 
Aug. 727 192 265 16,252 Aug. 193 124 144 8,908 
Sept. 205 138 171 10,284 Sept. 18870 116 1380 82,796 
Oct. 143 106 122 7,578 Oct. 805 273 464 28,776 
Nov. 665 143 207 12,408 Nov. 2770 222 547 32,804 
Dec. 16600 143 1272 78,860 Dec. 467 204 294 18,206 

, 
Total .. .. .. 

.. 
491,582 Total .. .. .. 270,378 

A -., 
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Year 0 3 3  Year 1934 

Month 

Dif6arge 
i n  Cusecs 

Discharge- 
f o r  Month 

, Discharge 
i n  Cusecs 

D i s c h a r g e  1 
f o r  Month 

Acre  feet 
Month 

Max. Min. Mean Acre Feet Max. Min. Mean 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

. 8370 
1800 

560 
4690 

255 
29280 
58860 

2265 
2590 

24780 
3720 
3880 

145 
330 
236 
242 
161 
156 
455 
525 
322 
545 
655 
830 

, 1461 
645 
314 
547 
203 

3020 
3177 

939 
561 

2004 
1377 
1687 

90,590 
36,116 
19,450 
32,842 
12,586 

181,222 
196,982 

58,230 
33,664 

124,274 
82,604 

104,570 

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

7380 
1 

21500 
1820 
6030 

22650 1 
910 

10320 
3500 
4300 

700 
655 

1670 

750 
I 

840 
710 

1 1000 
860 
505 
395 
595 
666 
243 
357 
348 

1390 
2663 
1133 
2249 
2170 

660 
886 

1098 
1334 

547 
471 
768 

98,606 
149,050 

7 0 , 2 1 6  , 134,950 
134 ,568  ' 

3 9 , 5 9 2  , 
54,930 
68,084 
80,038 
33,916 
28,244 
47,642 

Total .. 

I 

.. .. 973,130 
t 

T o t a l  . .  . .  . .  939,836 
I 

Year 1935 Year 1936 

Jan. 3830 465 926 57,426 1 Jan. 915 161 i 393 ! 24,368 
Feb. 3308 415 923 51,690 Feb. 3360 210 1 587 ; 34,054 
Mar. 6390 590 1250 77,506 Mar. 15610 650 1 1992 : 123,524 
Apr. 765 330 456 27,368 Apr. 4190 485 1 1019 ; 61,128 
May 345 249 286 1 7 , 7 6 0  May 1500 345 ' 532 32,954' 
June 249 186 207 1 2 , 4 1 4  June 680 294 405 2 4 , 3 0 2  ' 
July 828 173 308 19,115 July 315 204 1 253 15,692 
Aug. 210 161 180 11,182 Aug. 217 139 1 

, 
173 ' 10,720 

Sept. 1427 151 288 1 7 , 2 6 0  S e p t .  285 119 156 9,380 
Oct. 330 162 216 1 3 , 4 2 8  O c t .  129 79 103 6 , 3 8 0  ' 
Nov. 185 134 153 9 , 1 9 2  ! Nov. 92 53 : 66 3 , 9 8 8  : 
Dec. 680 134 248 1 5 , 3 9 4  ; Dec. 9430 30 t 311 19 ,282  ' 

Total .. .. .. 
0 ? 3 2 9 , 7 3 6  11 T o t a l  . .  • • 00 1 365,772 
, 

Year 1937 Y e a r  1938 
Jan. 
Feb. 
Mar. 

9430 
31100 
51900 

162 
210 

1031 

603 
3760 
3434 

i 3 7 , 3 5 4  Jan. 
2 1 0 , 5 4 0  Feb. 
2 1 2 , 9 2 0  Mar. 

39380 
37940 

1 6510 

410 3211 
830 2742 
495 . 838 

, 

199,084 
153,582 

51,940 
Apr. 1850 460 756 4 5 , 3 6 0  ' Apr. 1 21280 655 ! 2712 ' 162 ,702  : 
May. 450 265 343 2 1 , 2 5 4  May 12100 535 1361 8 4 , 4 0 0  , 
June 2335 257 453 27,180 June 1420 615 , 830 49,780 
July 450 274• 332 20,606 July 655 415 ' 504 . 31,250 
Aug. 335 233 272 16,838 Aug. 455 305 367 22,780 
Sept. 335 180 221 13,288 Sept. 340 243 285 

I 
1 
, 

, 17 ,116  , 
Oct. 885 163 244 15,112 Oct. 340 243 i 277 17 ,266  ' 
Nov. 5810 335 1530 91,820 Nov. 740 215 ' 294 17,640 
Dec. 3220 575 1091 67,652 Dec. 495 177 / 236 14,636 
Total .. 

. . J  
.. 779,924 Total 60 * 0  

I 

.. 822,176 

Y e a r  1939 Y e a r  1940 
Jan. 
Feb. 
Mar. 
Apr. 

1320 
375 

39,670 
2190 

123 
143 
143 
655 

284 
207 

2790 
1123 

17,582 
11 ,618  11 

1 7 3 , 0 0 0  
, 6 7 , 3 9 0  ; 

J a n .  570 
Feb. 920 
Mar. 43600 
Apr. 980 

255 
, 175 1 

130 
285 

397 
313 

2960 
394 

i 24,600 
I 18,140 

183,534 
23,630 

May 910 415 551 3 4 , 1 6 8  1 May 315 204 1 251 15,586 
June 700 340 410 24,580 June 315 156 196 11,662 
July 700 273 320 1 9 , 8 6 2  1 July 204 s 134 159 9,854 
Aug. 2810 175 349 2 1 , 6 4 2  1 Aug. 380 114 159 9,668 
Sept. 175 130 152 9 , 1 1 4  1 Sept. 134 87 109 6,518 
Oct. 5590 200 630 3 9 , 0 8 6  ' Oct. 105 64 82 5,068 
Nov. 1770 375 526 31,546 Nov. 71 38 , 55 3,302 
Dec. 2690 255 566 35,064 Dec. ' 1660 64 i 332 20,574 
Total .. 

. 
.. .. 

. 484,652 Total 
. 

• • .. 
I 

.. 
. 

332,136 
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NYMBOIDA RIVER AT NYMBOIDA 

Year 1941 Year 1942 

Month 
Discharge 
i n  Cusecs 

Dischargell 
f o r  Month il 
Acre Feet 

Month 
Discharge 
i n  Cusecs 

Discharge! 
f o r  Month 
Acre  F e e t  ' Max. Min. Mean Max. Min. I Mean 

Jan. 4800 156 923 
t 

5 7 , 1 9 8  Jan. 
961 32 48 

2,994! 

Feb. 4800 450 992 5 5 , 5 5 0  0 Feb. 75101 64 1312 
, 

7 3 , 4 4 8  1 
Mar. 2630 385 800 4 9 , 5 8 4  " Mar. 2340, 255 647 ; 40,056 
Apr. 530 350 426 2 5 , 5 9 0  q Apr. 4851 204 288 1 7 , 2 9 2  I 
May 350 225 265 1 6 , 4 2 0  1 May 2301 156 174 10,784 
June 765 230 361 2 1 , 6 6 0  li, June' 4501 145 187 11,220 
July 485 179 235 1 4 , 6 2 0  , July 560; 134 203 12,596 
Aug. 179 134 156 9 , 7 0 2  Aug. 1 1561 105 132 8,208 
Sept. 134 87 109 . 6 , 5 3 8  .. Sept. 1 114 71 93 5,552 
Oct. 145 79 9 0  5 , 5 9 4  Oct. 1 9430 64 939 58,208 
Nov. 380 71 116 6 , 9 7 8  1 Nov. t 10940: 285 1126 67,560 
Dec. 96 38 55 3 , 4 0 4  ' Ilec. 1 10620. 285 . 1037 64,290 
Total .. .. . .  

, 
2 7 2 , 8 3 8  Total .. .. ' . .  372,208 

Year 1943 

Jan .  6150 415 1531 9 4 , 9 5 0  Jan. 
Feb. 560 285 389 2 1 , 7 9 0  : Feb. 
Mar. 705 195 279 1 7 , 3 2 6  6 Mar. 
Apr. 790 207 336 2 0 , 1 6 8  Apr. 
May 3230 195 441 2 7 , 3 3 2  May 
June 940 280 438 2 6 , 2 6 0  June 
J u l y  280 164 208 1 2 , 8 8 2  July 
Aug. 860 140 233 1 4 , 4 7 6  Aug. 
S e p t .  860 190 345 20 ,719  Sept. 
O c t .  1030 205 335 2 0 , 7 4 0  Oct. 
Nov. 8010 235 1007 6 0 , 4 3 2  Nov. 
Dec.  14010 415 1762 1 0 9 , 2 2 0  Dec. 

t T o t a l  
, .  ; . .  . .  

1 4 4 6 , 2 9 5  Total 
i 

Year 1945 
1 

J a n .  362 801 156 
; F e b .  362 64 147 
!Mar. 287 80 137 
i Apr. 785 122 214 
1May 180 149 156 

, June 96000 250 5155 
:July 20270 470 1840 

Aug. 840 310 496 
Sept. 371 228 271 
Oct. 310 104 197 

iNov. 1520 104 316 
;Dec. 802 175 323 
rrotal 

ee • • • • 

Year 1947 

9 , 6 8 0  ' Jan. 
8 , 2 3 6  Feb. 
8 , 5 2 4  Mar. 

12 ,818  Apr. 
9 , 6 7 2  May 

3 0 9 , 2 9 4  June 
114 ,068  flJuly 3 0 , 7 7 0  Aug. 

1 6 , 2 7 0  Sept. 
1 2 , 2 1 2  , Oct. 
18 ,982  Nov. 
2 0 , 0 0 0  , Dec. 

- 5 7 0 , 5 2 6  , Total 
L 

Year 1944 

268501 625 ) 3167 196,364 
2000 400 1 859 49,830 
14801 365 1 608 37,730 

830! 305 1 428 25,690 
30.5 171 225 ° 13,964 
220 109 147 8,840 

1 
1190 109 383 23,748 

. 48190 171 2393 148,352 
1420 438 675 40,526 

438 214 291 18,044 
205 122 177 10,642 
180 122 146 9,032 

•• •• .. 582,762 

Year 1946 

2500 138 351 21,752 
10490 150 1106 61,914 

1137000 504 6173 382,762 
J 5700, 512 1536 92,178 
' 583 273 374 . 23,194 

273 168 218 13,102 
187 . 135 158 9,796 
135 90 119 7,380 
352 90 128 7 ,698  ' 
168 76 103 6,364 
135 1 63 93 5,564 
18751 95 , 5,908 

4 

. .  1 .. 
t ' 638,612 

Year 1948 
1 . Jan. 11300 51 770 4 7 , 7 4 8  Jan.  1450' 465 757 46,950 

Feb. 27700 413 2572 1 4 4 , 0 6 4  Feb. 680 285 427 24,750 
Mar. 34590 805 2925 181 ,358  i Mar. 14650 465 ; 2503 155,158 
Apr. 11260 805 2329 1 3 9 , 7 4 0  ' Apr. 1800 400 734 , 44,950 
May 805 500 621 3 8 , 5 2 0  , May 40540 500 2580 159,988 
June 500 285 339 2 0 , 3 2 0  ; June 57500 430 4713 2 8 2 , 7 7 6  , July 285 215 233 14,420 July 1470, 580 1 937 58,100 
Aug. 400 170 207 12,880 Aug. 580 280 ; 369 : 22,870 
Sept. 400 150 214 1 2 , 8 5 0  i S e p t .  280. 220 232 13,920 
Oct. 190 94 152 9 , 4 5 2  1 Oct .  250, 127 195 12,096 
Nov. 1165 94 336,. 20,134 Nov. 2501 127 

; 
151 

. 
9,084 

Dec. 5020 565 170dR 105,420 Dec. 1701 109 ! 135 8,372 

Total _•• 746,906 Total :71 
839,014 
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NYMBOIDA RIVER AT NYMBOIDA 

Year 1950 

Month 
Discharge 
i n  Cusecs 

D i s c h a r g e  II 
f o r  Month i Month 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 

Max. Min. Mean Acre Feet Max. Min. Mean Acre Feet 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

6580 
1270 

23900 
3000 

770 
1120 
7830 

56600 
3250 
6250 
5410 
1170 

127 
147 
820 
580 
380 
310 
250 
345 
720 
580 
415 
415 

487 
475 

4347 
1242 

492 
452 
864 

2351 
1499 
1137 

840 
663 

30,182 
26,584 

269,510 
74,490 
30,510 
27,100 
53,614 

145,716 
89,988 
70,520 
50,382 
41,130 

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

87600 
37300 

6000 
6000 
1680 

172000 
33500 
13900 

3000 
5250 

11800 
5000 

280 
720 
970 

1420 
495 
415 

2360 
1400 

979 
879 
879 
929 

2903 
3826 
2165 
2107 

965 
10514 

7358 
3601 
1426 
2123 
2526 
1826 

180,014 
214,270 
134,214 
126,402 

59,800 
630,862 
456,216 
223,228- 

85,556 
131,634 
151,552 
113,198 

Total -- 
•• • • .. 909,726 Total •• • • 

2,506,941)-1 

Year 1951 Year 1952 
T ! 

Jan. No Records 2 5 0 , 0 0 0 1  Jan. 188 39 74 4 , 5 9 8  i 

Feb. 11250 1150 2424 135 ,790  i Feb. 2850 30 253 1 4 , 6 9 8  ! 

Mar. 15100 1200 3501 217 ,088  c Mar. 4160 245 575 3 5 , 6 6 4  1 
Apr. 2640 640 1088 65,300 1 Apr. 610 245 ' 370 2 2 , 1 9 0  ! 
May 840 400 539 33,406 i May 275 191 ' 225 1 3 , 9 3 6  1 
June 14600 400 1663 99,782 .. June 5950 140 412 2 4 , 6 9 2  ! 
July 640 365 477 2 9 , 6 1 2  0 J u l y  1100 165 251 15,578 
Aug. 640 275 339 2 1 , 0 4 6  ;', Aug. 47264 305 j 3157 195,746 
Sept. 275 188 228 13 ,698  i: Sept .  685 296 432 25,902 
Oct. 275 138 184 11 ,400  I: Oct .  610 245 345 21,374 
Nov. 188 78 115 6 , 8 8 8  If Nov. 275 158 208 12,466 
Dec. 115 64 83 5 , 1 4 0  Dec. 218 100 133 . 8 , 2 5 3  : 
Total 00 04 lo 

-11- 1- 
889,15011 T o t a l  i .. 

t _ _ _ _ _  -1 
. .  395,102  . .  j 

Year 1953 Year 1954 

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

2070 
18333 
22400 

1470 
685 
276 
178 
158 
140 
140 

93 
100 

140 
231 
685 
575 
275 
191 
157 
140 
100 
85 
47 
40 

---- 443 
2700 
2263 

798 
493 
225 
165 
143 
116 
102 

65 
67 

' 27,492 
151,198 
1 4 0 , 3 0 0  : 

4 7 , 8 5 8  1 
30,576 
13,500 
1 0 , 2 4 0  ! 

8 , 8 9 0  I 
6 , 9 4 0  1 
6,294i 
3,914 

' 4,1601 

Jan.  1 245 
Feb. ' 198000 
Mar. 1 1620 
Apr. i 506 
May 1 1529 
June 1 2270 
J u l y  1 39700 
Aug. 1 1620 
S e p t .  12180 
Oct .  ! 13000 
Nov. i 19300 
Dec. : No 

55 
110 
450 
332 
285 
370 
351 
450 
316 

1220 
I 585 
Records 

121 T 

6758 
929 
406 
558 
734 

3375 
817 

1285 
2896 
3077 

7,506 
378,450 

57,608 
2 4 , 3 4 8  ; 
3 4 , 6 1 8  ' 
4 4 , 3 5 8  i 

209 ,272  1 
5 0 , 6 2 8  ' f s 77,120 

179 ,560  
, 1 8 4 , 6 2 4  ; 
i 4 8 , 5 0 0 *  t 

Total 00 4 0 :Tr- 4 5 1 , 3 6 2  r Tota l  . .  , 1 "  296 592;1 
__.....1 

Year 1955 Year 1956 

Jan. 
T-- 

o Records 7 8 , 0 0 0 *  Jan.  
-17 

56300 352 i 2385 1 1 4 7 , 8 8 0  - 
Feb. No Records 114 ,000*  Feb. i 65800 2340 . 8341 , 483,790 
Mar. 37100 1270 3489 21b,298  Mar. 1 17400 2810 5482 339,910 
Apr. 45064 1170 3851 2 3 1 , 0 8 0  Apr. , 9040 1030 i 2653 159,200 
May 35200 917 2706 167,790 May 12200 730 3016 186,970 
June 1295 585 840 50,374 June No Records 105,000* 
July 1070 220 345 32,692 July 820 437 1 579 35,910 
Aug. 390 271 326 20,094 Aug. 437 168 i 323 20,044 
Sept. 2000 244 353 21,184 Sept. 352 253 297 17,830 
Oct. 1095 220 332 20,560 Oct .  253 183 1 220 13,656 
Nov. 450 196 269 16,130 Nov. 216 126 158 9,456 
Dec. 12500 176 1261 7 1 8 2  8 Dec. 373 126 1 188 11,660 
Total .. 00 00 

_L_ 
1,046,384* Total .. . .  1 .. 1.531.306* 

* Estimated 
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NYMEOIDA RIVER AT NYMBOIDA 
Year 1957 Year 1958 

- 
Month 

Discharge- 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

' - 
Month 

Discharge 
i n  Cusecs  

, 

Discharge 
f o r  Month 
Acre Feet Max. , Min. Mean , Max. Min. Mean 

3 
Jan. 272 105 157 9,714 Jan. 505 79 164 10,158 
Feb. 10700 139 1302 72,900 Feb. 1390 153 302 16,918 
Mar. 7650 482 1506 93,342 Mar. 2060 126 555 34,418 
Apr. 1360 272 378 22,706 Apr. 7440 234 1048 62,884 
May 272 183 210 13,006 May 642 139 281 17,448 
June 183 105 152 9,094 June 4630 126 1036 62,150 
July 234 105 134 . 

8,284 July 790 253 396 24,554 
Aug. 7880 105 382 23,672 Aug. 8640 234 644 39,916 
Sept. 482 126 190 11,414 . Sept. 394 168 233 13,980 
Oct. 460 87 117 7,236 Oct. 272 126 182 11,304 
Nov. 415 66 137 8,238 Nov. 253 105 138 8,306 
Dec. 730 66 117 7,264 Dec. 1090 105 302 18,730 

Total .. .. .. 286,870 Total .. .. .. 320,766 

Year 1959 Year 1960 

, 
Jan. 133600 234 5352 331,804 Jan. 8180 485 1001 62,090 
Feb. 43100 1360 3232 180,980 Feb. 3130 510 941 54,580 
Mar. 31300 1360 3288 203,852 Mar. 17600 720 2398 148,700 
Apr. 4760 770 1798 107,890 Apr. 930 460 659 39,520 
May 770 504 617 38,226 May 1685 330 468 29,020 
June 1200 335 430 25,812 June 540 330 398 23,890 
July 850 315 486 30,130 July 350 250 300 18,580 
Aug. 458 297 356 22,058 Aug. 330 158 214 13,254 
Sept. 3180 317 652 39,106 Sept. 212 93 129 7,716 
Oct. 630 330 402 ; 24,920 Oct. 315 73 140 8,654 
Nov. 29000 390 3112 186,730 Nov. 133 70 93 

, 
5,578 

Dec. 3910 660 1352 83,850 Dec. 360 40 89 5,538 

Total • • • • .. 1,275,358 T o t a l  . .  . .  . .  
i 417,120 

Year 1961 Year 1962 

Jan. 550 46 141 8,710 Jan.  13600 980 2 3 0 0 ,  144,000 
Feb. 16000 87 787 44,100 Feb. 7200 370 1030 57,600 
Mar. 810 275 410 25,500 Mar. 6040 370 1250 77,400 
Apr. 600 275 384 23,100 Apr. 51000 860 5720 343,000 
May 520 120 247 15,300 May 5260 465 1030 64,100 
June 5780 370 1020 61,40 June 575 330 420 25,200 
July 520 213 298 18,500 July 94800 290 3900 242,000 
Aug. 1310 213 313 19,400 Aug. 4880 500 875 54,200 
Sept. 7200 179 560 33,600 Sept. 800 360 450 27,000 
Oct. 2920 213 630 39,100 Oct. 620 3p) 360 22,300 
Nov. 2160 290 604 36,200 Nov. 620 220 290 17,400 
Dec. 10200 415 1620 100,000 Dec. 20700 200 2150 134,000 
Total .. .. .. 424,910 

_ 
Total .. .. .. 1,208,200 

Year 1963 Year 1964 

Jan. 
Feb. 
Mar. 
Apr. 

26900 
1930 
9450 

26600 

980 
620 
620 
500 

4640 
898 

1840 
2470 

2 8 8 , 0 0 0  
I 

50,300 
114,000 
148,000 

Jan. 
Feb. 
Mar. 
Apr. 

2295 
2070 

No 
No 

I 
415 
370 

Records 
Records 

i 
572 
677 

35,500 
39,300 

170,000* 
115,000* 

May 89900 1490 7080 439,000 May 1120 435 643 39,900 
June 8400 665 1090 65,400 June 565 295 366 22,000 
July 1120 462 645 40,000 July 460 230 288 17,900 
Aug. No Records 24,000* Aug. 410 180 212 13,130 
Sept. 2160 230 349 20,900 Sept. 215 150 176 10,600 
Oct. 2810 295 524 32,500 Oct. 215 100 143 8,870 
Nov. 2920 370 574 34,500 Nov. 1190 100 190 11,400 
Dec. 7800 415 1520 94,500 Dec. 213 77 118 7,300 
Total .. .. .. 1,351,100* Total .. .. .. 490,900* 

* Estimated. 
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NYMBOIDA RIVER AT NYMBOIDA 

Year 1966 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet 

Month 
Discharge 
in Cusec;rs 

Min. Mean 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. 

Jan. 860 77 168 10,400 Jan. 600 123 369 , 22,900 
Feb. 290 120 199 11,200 Feb. 1070 100 307 17,200 
Mar. 370 77 133 8,230 Mar. 465 192 258 16,000 
Apr. 290 60 101 6,050 Apr. 930 125 209 12,600 
May 179 68 100 6,180 May 230 125 159 9,870 
June 740 60 126 7,550 June 1380 110 210 12,600 
July 48100 108 1820 113,000 July 157 85 123 7,600 
Aug. 625 267 397 24,600 Aug. 590 98 177 11,000 
Sept. 340 165 261 15,600 Sept. 565 108 166 9,950 
Oct. 440 123 175 10,800 Oct. 785 135 298 18,500 
Nov. 9300 40 106 6,368 Nov. 11800 225 856 51,400 
Dec. 10800 515 2106 131,000 Dec. 355 120 192 11,900 

Total .. .. .. 350,978 Total .. .. .. 201,520 

Year 1967 

Jan. 96900 287 2072 128,000 
Feb. 7950 630 1503 84,200 
Mar. 7650 800 2670 166,000 
Apr. 8100 860 2415 145,000 
May 860 392 580 36,000 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

103500 370 8800 528,000 

Total 
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S h e e t  1 

LITTLE RIVER AT BROADMEADOWS 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

L a t i t u d e  2 9 ° 5 1 '  Longi tude  152° 181 

October ,  1945 t o  d a t e  • 

19 years 

R.L.  6 0 . 8 1  Assumed Datum. 
Approximately  1 , 0 0 0  f e e t  above s e a  level. 

CATCHMENT AREA: 1 , 0 3 0  square  miles 

CONTROL: Rock and gravel 

EQUIPMENT: S t a f f  gauge ,  range 0 t o  30 feet 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  91 

' ( b )  Maximum observation 
i n  c u s e c s  3,002 

( c )  Minimum observation 
i n  c u s e c s  2 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 8 1 , 0 0 0  cusecs 

MEAN DAILY DISCHARGE FOR 19 
YEARS: 516 cusecs 

MEAN ANNUAL DISCHARGE FOR 
19 YEARS: 3 7 6 , 0 0 0  a c r e  feet. 
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L 7 T ' p m *  4T BROADMADOWS 

Year  1945 Year 1946 

Month 
Discharge 
i n  Cuse-s 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
D i s c h a r g e  -Discharge 
i n  Cusecs f o r  Month 

Acre  Feet Max. Mm. Min. )(.n Max. Min. Mean 
. 1 

Jan. 00 00 00 00 Jan. 5740 7 193 11,942 
Feb. 00 *0 00 00 Feb. 450 14 131 7,362 
Mar. .. 00 00 00 Mar. No Records 350,000* 
Apr. 00 00 00 •• Apr. No Records 18,000* 
May .. 00 00 00 May No Records 7,000* 
June 00. 00 00 00 June 44 27 I 33 1,972 
July .. • • . • • • • July 47 16 I 34 2,090 
Aug. .. .. • • . .. Aug. 16 5 9 1 576 
Sept. .. • • .. .. Sept. 354 3 43 2,576 
Oct. .. .. .. .. Oct. No Records 3,500* 
Nov. 319 6 63 3,768 Nov. 2061 5 34 2,056 
Dec. 585 21 89 5,506 Dec. 62 6 17 1,040 

Total 1 
•• 

. 
.. _ 

Total . .  .. .. 408,114* 

Year 1947 Year 1948 

Jan. 860 3 133 8,268 Jan. 3295 118 585 36,260 
Feb. 4400 94 1038 58,152 Feb. 222 57 97 5,604 
Mar. 27400 153 1540 95,502 Mar. 1560 153 538 33,334 
Apr. 4680 261 755 45,312 Apr. 336 81 159 9,526 
May 247 126 167 10,334 May 4080 95 485 30,040 
June 134 62 95 5,730 June 13720 88 1210 72,588 
July 62 56 60 3,690 July 627 174 310 19,242 
Aug. 568 40 119 7,382 Aug. 438 102 153 9,462 
Sept. 2380 81 439 26,310 Sept. 780 62 143 8,574 
Oct. 385 51 114 7,074 Oct. 134 9 47 2,904 
Nov. 1040 30 141 8,494 Nov. 587 12 93 5,594 
Dec. 1495 153 721 44,684 Dec. 306 9 68 4,246 
Total .. .. .. 320,932 Total .. .. .. 237,374 

Year 1949 Year 1950 
' 

Jan. 3190 22 316 19,590 Jan. 14600 62 1253 77,714 
Feb. 1860 15 290 16,234 Feb. 29100 198 2398 134,290 
Mar. 2380 276 897 55,622 Mar. 1012 306 534 33,126 
Apr. 548 118 245 1 4 , 6 8 6  ; Apr. 2875 222 534 33,114 
May 247 75 124 7,668 May 247 153 201 12,444 
June. 1630 82 229 1 3 , 7 4 0  i June 65200 143 3832 229,890 
JulyF 8990 75 830 5 1 , 4 7 0  1 July 27400 1150 6164 382,184 
Aug. 17000 163 1353 83,874 Aug. 4810 522 1228 76,158 
Sept. 2290 306 808 48,462 Sept. 2800 357 865 51,880 
Oct. 6820 306 1591 98,630 Oct. 5210 714 2019 125,202 
Nov. 6200 163 967 58,036 Nov. 12116 438 2065 123,888 
Dec. 1940 88 420 26,056 Dec. 1287 204 493 30,580 
Total .. .. .. 494,068 Total •• .. .. 

, 1,310,470 

Year 1951 Year 1952 

Jan. U No Records Jan. 228 0 34 2,100 
Feb. 3000 396 1057 59,170 Feb. 2290 0 282 16,370 
Mar. 6350 321 948 58,804 Mar. 2610 72 407 25,232 
Apr. 357 120 225 13,476 Apr. 820 72 278 16,670 
May 438 86 156 9,684 May 357 72 125 7,780 
June 1930 102 565' 33,892 June 1370 48 312 18,710 
July 522 120 220 13,654 July 480 86 , 151 9,354 
Aug. 820 120 235 14,580 Aug. 24000 228 1439 89,212 
Sept. 120 36 43 3,770 Sept. 714 138 272 . 16,294 
Oct. 66 4 27 1,656 Oct. 2610 120 528 ' 32,762 
Nov. 3 0 0.8 46 Nov. 875 60 171 10,278 
Dec. 23 0 2.5 156, Dec. 389 8 55 3,420 
Total .. 

, 
00 00 00 Total 248,182 
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LITTLE RIVER AT BROADMEADOWS 

Year 1953 Year 1954 

Month 
' Discharge 

i n  Cusecs 
Discharge 
f o r  Month 
Acre  Feet 

_ 
Month 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet , Max. Min. Mean Max. Min. Mean 

- r 
Jan. 438 72 186 11,506 Jan. 33 0 6 360 
Feb. 27400 27 2440 136,654 Feb. 27400 9 1109 62,120 
Mar. 2705 226 559 34,638 Mar. 1570 33 218 13,490 
Apr. 380 75 164 9,854 Apr. 159 26 60 3,572 
May 756 63 163 10,080 May 251 23 59 3,664 
June 63 37 50 3,012 June 380 47 112 6,736 
July 89 29 44 2,730 July 3050 42 460 28,548 
Aug. 159 26 54 3,370 Aug. 756 97 184 11,388 
Sept. 126 9 49 2,958 Sept. 915 42 150 8,990 
Oct. 82 6 25 1,530 Oct. 3000 ,75 531 32,892 
Nov. 9 0 3.5 212 Nov. 2290 140 639 38,758 
Dec. 9 0 2.5 156 Dec. 756 122 295 18,278 
Total .. .. .. 2 1 6 , 7 0 0  

_ 
Total .. .. .. 228,396 

Year 1955 Y e a r  1956 

Jan. 1570 -89 438 27,142 Jan. 13000 13 976 60,508 
Feb. 12000 105 1324 74,118 Feb. 27400 225 5184 300,672 
Mar. 2290 465 944 58,534 Mar. 1910 709 1174 72,760 
Apr. 1500 159 817 48,990 Apr. 20600 276 1776 106,582 
May 13080 264 949 58,822 May 10750 336 1082 67,054 
June 606 251 356 21,382 June 9600 191 804 48,220 
July 606 159 242 14,998 July 1130 276 570 35,364 
Aug. 202 75 122 7,544 Aug. 370 120 198 12,280 
Sept. 159 42 79 4,714 Sept. 291 86 148 ', 8,862 
Oct. 888 35 145 8,970 Oct. 225 54 104 6,456 
Nov. 250 17 87 5,248 Nov. 138 11 46 2,780 
Dec. 568 13 151 9,388 Dec. 103 9 34 2,126 
Total .. •• •• 339,850 . Total .. .. .. 723,664 

Year  1957 Y e a r  1958 

Jan. 444 6 61 3,762 Jan. 861 13 161 9,968 
Feb. 1700 21 314 17,572 Feb. 2100 57 382 21,372 
Mar. b14 69 239 14,840 Mar. 245 32 184 11,404 
Apr. 191 29 61 3,650 -Apr. 312 32 113 6,782 
May 29 13 19 1,154 May. 90 22 46 2,822 
June 25 13 16 962 June 695 25 154 9,236 
July 41 17 21 1,306 July 141 32 66 4,080 
Aug. 970 16 93 5,764 Aug. 405 32 115 7,102 
Sept. 225 8 46 2,766 Sept. 795 4/ 127 7,590 
Oct. 13 0 34 210 Oct. 248 22 82 5,082 
Nov. 86 0 20 1,210 Nov. 39 4 16 934 
Dec. 758 0 107 6,634 Dec. 1950 14 352 2 1 , 8 4 0  1 
Total •• •• •• 59,832 Total .. _ .. .. 

108,220_j 

Y e a r  1959 Year  1960 

Jan. 81000 132 3405 211,114 Jan. 1380 89 401 24,856-1 

Feb. 13940 348 1190 66,664 Feb. 2610 89 493 28,612 
Mar. 14600 380 1753 108,710 Mar. 2180 120 454 28,132 
Apr. 1730 252 693 41,576 Apr. 252 76 145 8,704 
May 252 104 167 19,628 May 480 64 122 7,562 
June 600 76 115 6,870 June 252 89 146 8,790 
July 1000 120 308 19,110 July 302 89 176 10,922 
Aug. 228 54 123 7,640 Aug. 520 76 291 18,026 
Sept. 520 89 247 14,810 Sept. No Records 
Oct. 645 37 168 10,386 Oct. No Records 
Nov. 16000 160 1482 88,912 Nov. 70 4 25 1,514 
Dec. 4430 252 1099 68,132 Dec. 76 26 

1 
44 2,708 

Total • . •• 654,552 Total 00 00 00 --/ 00 
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LITTLE RIVER AT BROADMEADOWS. 

Year 1961 Year 1962 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

, Discharge 
f o r  Month 
Acre  Feet Max. Min. 'Mean Max. kin. Mean 

Jan. 17 2 8.6 530 Jan. 0600 690 3920 243,000 
Feb. 3510 23 571 32,000 Feb. 3000 252 808 45,300 
Mar. 196 72 110 6,800 Mar. 2600 197 774 48,000 
Apr. 122 60 76 4,560 Apr. 7750 210 1136 68,200 
May 66 19 36 2,220 May 690 197 349 21,600 
June 790 55 222 13,300 June 343 74 148 8,870 
July 350 p 145 8,960 July 24000 74 1706 106,000 
Aug. 270 46 91 5,630 Aug. 2600 172 630 39,100 
Sept. 105 36 72 4,300 Sept. 224 96 152 * 9,100 
Oct. 560 46 213 13,200 Oct. 1160 39 163 ' 10,100 
Nov. 2010 46 383 23,000 Nov. 197 39 92 5,520 
Dec. 7600 690 1880 117,000 Dec. 2400 39 434 26,900 
Total .. 

4 
.. .. 7 231,500 : Total .. .. .. 631,690 

Year 1963 Year 1964 

Jan. 21720 202 2470 153,000 Jan. 2600 137 531':. 33,300 
Feb. 570 92 200 11,200 Feb. 228 59 126 7,340 
Mar. 4480 137 1020 63,300 Mar. 16000 92 1566 97,100 
Apr. 1480 70 394 23,700 Apr. 3410 92 470 28,200 
May 59800 400 3960 246,000 May 355 81 178 11,100 
June 1160 282 492 29,500 June 228 92 127 7,650 
July 460 137 259 16,100 July 1480 81 377 23,400 
Aug. 1480 137 260 16,100 Aug. 670 59 115 7,120 
Sept. 670 81 157 9,420 Sept. 670 44 132 7,900 
Oct. 1020 59 180 11,100 Oct. 310 53 117 7,270 
Nov. 2600 59 291 17,450 Nov. 2600 92 534 32,000 
Dec. 2900 105 623 38,600 Dec. 

- 
1740 3 192 11,900 

Total .. _ .. _ .. 635,470 Total .. .. .. 274,280 

Year 1965 Year 1966 

Jan. 282 9 37 2,270 Jan. 137 25 57 3,540 
Feb. 137 13 34 1,930 Feb. 179 19 73 4,070 
Mar. 13 1 4.5 282 Mar. 81 9 33 2,020 
Apr. 40 •1 11.5 688 Apr. 59 1 15 916 
May 19 5 7 436 May 59 9 23 1,450 
June 19Amu* 5 9.1 548 June 70 9 31 1,850 
July 7190 13 520 32,200 July 19 5 11 654 
Aug. 157 

, 
25 77 4,770 Aug. 254 4 46 2,840 

Sept. 59 32 38 2,250 Sept. 254 32 71 4,240 
Oct. N9 Records 500* Oct. 960 32 145 8,970 
Nov. No Records 3,000* Nov. 7190 59 464 27,900 
Dec. No Records 50,000* Dec. 120 9 47 2,890 
Total . .  

I ..I 
.. 98,874* 

_ 
Total .. .., .. 61,340 

Year 1967 

Jan. 8500 114, 11 1229 76,200 
Feb. 2010 131 401 22,400 
Mar. 4150 120 1191 73,800 
Apr. 1480 105 393 23,600 
May 105 59 83 5,150 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

58000 59 4393 264,000 

Total_ 
. * Estimated. 
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NYMBOIDA RIVER AT,BUCCAAUMBI 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

Appendix 16 
S h e e t  1 

L a t i t u d e  2 9 ° 5 0 '  Longi tude  152°35' 

March 1921 t o  date 

43 years 

R.L.  6 1 . 6 0  Assumed Datum. 
Approximately  500 f e e t  above s e a  level 

CATCHMENT AREA: 2 , 0 3 0  square miles 

CONTROL: Rock bar 

EQUIPMENT: S t a f f  gauge ,  range 0 t o  60 feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  216 

( b )  Maximum observation 
i n  c u s e c s  28,200 

( c )  Minimum observation 
i n  c u s e c s  0.21 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 2 8 4 , 0 0 0  cusecs 

MEAN DAILY DISCHARGE FOR 41 
YEARS: 1 , 4 6 0  cusecs 

MEAN ANNUAL DISCHARGE FOR 
41 YEARS: 1 , 0 7 0 , 0 0 0  a c r e  feet. 

REMARKS: Records commenced i n  January 1923. 
S i n c e  November 1924 f l o w s  a t  t h i s  station 
have been a f f e c t e d  by t h e  d i v e r s i o n s  from 
Nymboida Power S t a t i o n  t o  t h e  Orara River. 
Consequent ly  mean d a i l y  and annual  discharges 
have  been  g i v e n  f o r  t h e  41 complete  years 
o f  r ecord  s i n c e  commencement o f  the 
diversions. 
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NYMBOIDA RIVER AT BUCCARUMBI 

Year 1923 Year 1924 
I ..Discharge 

. 
Month 1 i n  Cusecs 

D i s c h a r g e  P 
f o r  Month Month 

3 Acre F e e t  • 

_ Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. ! Min. I Mean Max. Min. Mean 

! I • I 
Jan .  1710 i 147 I 473 29,312 Jan. 445 76 158 9,826 
Feb.  i 250 113 I 149 8,336 f 1 Feb. 810 147 387 22,424 

) Mar. 990 130 1 311 ' 1 9 , 3 3 0  : Mar. 590 165 290 17,950 
Apr. • 11430 185 2958 1 7 7 , 4 7 0  Apr. 810 205 360 21,610 I 1 
May 3760 420 1 1060 

i 
6 5 , 7 4 0  i May 300 165 224 13,900 

June i 550 • 205 315 1 8 , 9 0 0  
, 

June 6420 147 839 50,374 
J u l y  ' 670 ! ,185 247 15,310 ' July 9770 355 2360 146,270 
Aug. 1270 275 ; 524 32,500 i Aug. 2180 415 726 45,020 
S e p t .  1480 275 514 30,840 Sept. 1060 250 372 22,320 
O c t .  ' 515 185 ; 262 16,220 I Oct. 250 147 188 11,674 
Nov. 205 1 97 i 136 8,156 ' Nov. 5010 165 1186 71,140 
Dec. , 300 1 76 : 136 , 1 

, 
8,442 j Dec. 1060 300 543 33,670 

T o t a l  ! 
.. 

I 
. .  

I 
.. 430,556 Total .. .. .. 466,178 

Year 1925 Year 1926 
I 

Jan. 3900 ; 300 848 52,560 Jan. 9260 590 2008 124,524 
Feb. 2800 380 1008 56,440 Feb. 550 225 367 20,550 
Mar. 5790 i 355 1804 111,850 Mar. 2410 205 387 24,010 
Apr. 3110 1 590 1286 77,280 Apr. 1830 300 654 39,270 
May 19560 I 590 2909 180,320 May 5470 225 889 55,120 
June 35000“ 515 4980 298,770 June 1270 515 661 39,670 
July 2800 515 1130 70,060 July 6270 480 1440 89,260 
Aug. 2300 380 707 43,860 Aug. 480 275 357 22,160 
Sept. No Records Sept. 275 165 213 12,800 
Oct. 225 147 174 10,790 Oct. 215 97 128 7,916 
Nov. 3760 

l 
165 1145 68,720 Nov. 97 48 62 3,694 

Dec.  8920 355 1080 66,938 Dec. 4160 29 920 37,042 
Total 

, .. 
I 

.. I .. .. Total .. .. .. 496,016 

Year 1927 Year 1928 
r-- 

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

69800 
4300 
4030 
6420 

i 590 
1 380 
i 205 
i 130 

113 
760 

1 5950 
7220 

415 
670 
515 
550 
250 
225 
130 

83 
64 
80 

113 
550 i 

5254 
1358 
1176 
1569 

382 
259 
170 
107 

74 
203 

r 612 
1184 

i 
1 

' 

I 

i 
: 
1 

- 

i 
z 
! 

i 
i 

325,722 
76,070 
72,950 
94,150 
23,710 
15,570 

' 10,534.) 
6,624 
4,418 

12,580 
36,720 
73,400 

Jan. 
Feb. 
Mar. 
Apr. 
May 

I June 
July 
Aug. 

, Sept. 
Oct. 
Nov. 
Dec. 

7560 
211000 

3920 
23160 

3130 
27200 

5040 
1350 

515 
380 
990 

1200 

380 
1130 

990 
1270 

990 
630 

1510 
515 
275 
165 

97 
97 

2430 
26746 

1978 
7029 
1659 
3366 
2781 

910 
387 
265 
195 
341 

150,660 
1,551,288 

122,660 
421,730 
102,830 
202,180 
172,440 

56,440 
23,240 
16,450 
11,706 
21,124 

Total . .  .. , . .  Ii 752,448_11 Total 2 852,738 

Year 1929 Year 1930 
! 

Jan .  1510 1 83 454  2 6 , 1 2 0  Jan. 3020 130 500 30,972 
Feb. : 21200 , 300 7645 428,120 Feb. 3460 225 702 39,290 
Mar. 20950 ; 930  3239 200,830 Mar. 11560 250 2106 130,580 
Apr. 45500 930  4286 2 5 7 , 1 8 0  Apr. 5730 760 1682 100,920 
May 810 

, 
445 641 3 9 , 7 6 0  May 8470 930 2329 144,390 

June 11980 300 835 5 0 , 0 9 0  June 19250 1200 5518 331,090 
July 5450 ' 515 1286 7 9 , 7 6 0  July 8130 1200 2842 176,230 
Aug. 1770 i 415 675 4 1 , 8 3 0  Aug. 2700 550 929 57,580 
Sept. 11770 275 1441 86,650 Sept. 810 300 473 28,390 
Oct. 19730 380 3415 211,740 Oct. 930 250 413 25,630 
Nov. 670 300 489 29,340 Nov. 300 130 200 11,986 
Dec. 300 147 205 12,720 Dec. 185 58 103 6,368 
Total • • • • • • 1,464,140 Total .. .. .. 1,083,426 



-108- 
NYMBOIDA RIVER AT BUCCARUMBI 

Y e a r  1931 

A p p e n d i x  1 6  S h e e t  3 

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 .  i Min.: * Mean Max. Min. Mean 

4 
Jan. 590 58 140 8,666 Jan. 3020 165 447 27,710 
Feb. 9200 64 1644 92082 Feb. 250 97 172 9,962 
Mar. 4280 415 1199 74,360 Mar. 250 64 94 5,842 
Apr. 8070 415 1688 101,290 Apr. 1220 83 446 26,744 
May 3620 840 1734 107,488 May 445 147 249 15,456 
June 1990 630 925 55,500 June 415 165 280 16,790 
July 3620 480 951 58,940 July 890 165 307 19,040 
Aug. 445 225 349 21,630 Aug. 225 97 140 8,696 
Sept. 630 130 225 13,524 Sept. 27800 83 1768 106,060 
Oct. 225 55 115 7,130 Oct. 1810 380 772 47,870 
Nov. 840 147 266 15,976 Nov. 4010 275 1035 62,120 
Dec. 18110 147 2255 139,784 Dec. 990 225 455 28,240 

Total ... • • •• 696,370 Total .. .. .. 374,510 

Y e a r  193 Y e a r  1934 
---7 

J a n .  16740 165 3121  1 9 3 , 4 9 2  
li 

Jan. 9530 790 .2267 140,540 
F e b .  3750 380 1 0 4 4 !  5 8 , 4 6 0  Feb. 32600 990 4131 231,344 
M a r .  590 185 2 9 0  1 18,010 i Mar. 2170 670 1334 82,720 
A p r .  3380 185 4 5 0  27,010 i Apr. 5900 1100 2587 155,220 
May 1 225 97 1 6 0  1 9,928 I May 20680 750 2016 125,010 
J u n e  28400 97 2 7 8 3  1 1 6 6 , 9 9 4  .1. June 990 515 699 41,970 
J u l y  , 134500 550 6 3 8 4 i  3 9 5 , 8 2 2  July 10670 355 980 60,760 
A u g .  . 3 3 8 0  750 1 5 1 4  9 3 , 8 6 0  i Aug. 6060 750 1536 95,260 
S e p t .  2 7 9 0  380 7 8 5  i 4 8 , 6 7 0  ! Sept. 8250 750 1976 118,560 
O c t .  ' 7 4 0 0 0  790 4 1 7 6  1 2 5 8 , 9 0 0  i Oct. 1280 480 708 43,900 
N o v .  i 1 2 0 5 0  1220 3 1 9 5  1 191,700 i Nov. 2080 325 611 36,680 
D e c .  , 6 2 2 0  1 2 8 0  2 4 0 1  148,892 Dec. 4140 250 1396 86,520 

1 -  -?--- T o t a l .  . .  . .  . .  1,611,738 
. 

Total .. .. .. 1,218,484 

Y e a r  1935 Y e a r  1936 

Jan. 
Feb. 
Mar. 

13480 
3260 
3 8 8 0  1 

515 
480 
515 

2341 
1074 
1305 

---- 
1 4 5 , 1 5 6  i 

6 0 , 1 7 0  ',.:, 
8 0 , 8 8 0  ,', 

J a n .  ' 
F e b .  ' 
Mar. 

1220 
2080 

16290 

22 
205 
710 

377 
601 

1902 

23,352 
34,890 

117,914 
Apr. 750 : 250 : 410 24,590 - Apr. 3750 515 1099 65,970 
May 3 0 0  1 130 1 192 11,902 May 1280 325 565 35,010 
June 147 i 48 i 94 5,620 .1 June 670 300 431 25,840 
July 1100 113 ' 342 : 21,190 July 300 185 230 14,260 
Aug. 1 6 5  

, 
70 104 ; . 6 , 4 5 2 .  il Aug. 710 37 140 8,690 

Sept. 2080 58 i 366 ' 21,952 4 Sept. 750 58 170 10,212 
Oct. 790 83 272 ; 16,872 

, 
Oct. 97 13 35 2,192 

Nov. 83  i 13 i 43 2,570 '11 Nov. 13 9 10 588 
Dec. 710 1 9 1 164 : 10,190 4 4 

Dec. 4270 1 395 24,502 
1. T o t a l  i . .  ! .. ! .. 

4 
. 4 0 7 , 5 4 4  :i Total .. .. .. 363,420 

Y e a r  1937 Y e a r  1938 
,-- 

J a n .  4 5 1 0  1 3 2  767 4 7 , 5 4 6  Jan. 40800 169 2767 171,526 
F e b .  3 0 7 0 0  115 4 2 1 3  2 3 5 , 9 6 8  Feb, 44300 860 3526 197,460 
M a r .  100200 1 1 0 7 0  5 9 7 6  3 6 9 , 9 2 4  

, 
Mar. 3680 330 687 42,608 

Apr. 1 8 5 0  , 4 5 5  866 5 1 , 9 8 0  Apr. 18560 490 2267 136,024 
May 4 5 5  1 5 0  275 17,038 May 20600 420 2002 124,174 
June 2 1 3 0  132 494 29,616 June 2050 560 982 58,920 
sp.ly 5 6 0  210 316 19,582 July 600 340 443 27,490 
Aug. 4 2 0  132 222 13,790 Aug. 3200 232 639 39,638 
Sept. 1 7 6 0  70 277 16,622 Sept. 405 84 183 11,006 
Oct. 9 6 0  34 246 15,226 Oct. 3560 84 386 23,916 
Nov. 52301 150 1577 94,610 Nov. 1380 45 195 11,712 
Dec. 2440 390 961 59,570 Dec. 1100 9 123 7,612 
Total . .  i .. •• 971,472 Total .. • . 852,086 
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NYMBOIDA RIVER AT BUCCARUMBI 

Y e a r  1939 

A p p e n d i x  16  S h e e t  4 

Y e a r  1940 

1 
Month ; 

Discharge 
i n  Gusecs 

;Discharge 
1 for Month 

Feet 
Month 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet i 

i . 
Max. M i n .  I 

i 
M e a n -  Acre Max. Min. Mean ; 

Jan* 980 , 6 118 7,312 Jan. 700 45 314 19,474 
I 

: Feb. 370 ' 4 t 40 2,216 Feb. 1170 13 237 13,754 
M a r .  / 42700 6 ! 4473 1 277,314 Mar. 58400 9 1612 99,970 

: A p r .  ' 2900 7 1 0  ' 1418 • 85,080 Apr. 1040 70 269 16,148 

; May 710 : 3 0 0  i 486 , 29,000 May 70 13 33 2,054 
' J u n e  

, 
1280 83 , 313 ! 1 8 , 7 9 4  

. June 97 9 1 884 

, 
J u l y  1 275 ! 48 I 131 1 8,114 July 97 9 27 1,646 

; A u g .  : 3500 70 406 25,150 Aug. 113 9 i9 1,18(1 

i Sept. 70 17 i 30 : 1,798 Sept. 17 2 6 360 
: Oct. 3820 29 602 ' 3 7 , 3 1 8  Oct. 2 1 1. E,8 

: Nov. 920 ; 84 372 2 2 , 3 0 0  
, 

Nov. 1160 0 25 1,472 
D e c .  i 2340 ; 2 5  !, 493 30,560 Dec. 990 22 232 14,404 

' T o t a l  ' i ! .. i 
i .. 544,956 Total .. .. 

171,440-1 

Y e a r  1941 Y e a r  1942 

Jan. 
Feb. 

, Mar. 
_Apr. 

l'.1ay 
" June 
' July 
! 
i 

A u g .  
Sept. 

i Oct. 
Nov. 

' Dec. i 

7210 
4 2 7 0  I 
3 2 8 0  . 

6 8 0  I 
150 
8 1 0  1 

2 8 0  I 
3 4  i 
18 ; 

9 : 
169 , 

99 
a 

48 
3 9 0  ' 
280 
169 

34 
7 0  I 
3 4  I 
13 

4 
4 
4 
1 

1766 
1057 

985 
! 394 

78 
264 

62 

1 21 
9 

I 5 

. 15 
: 15 

109,492 
59,190 
61,080 
23,660 

4,844 
15,844 

3,824 
1,308 

520 
314 
914 
926 

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

34 
11660 

3500 
415 

70 
550 

1640 
97 
22 

5140 
16970 
13960 

0 
13 

115 
29 
22 
22 
37 
22 

2 
1 

275 
83 

"3- 
2263 

780 
100 

27 
61 

233 
52 

8 
849 

1448 
1451 

486 
126,730 

48,302 
5,976 
1,692 
3,638 

14,422 
3,254 

468 
52,636 
86,894 
89,944 

I T , i t a l  .. 
t 

• • 281,916 Total .. .. !..34,532 

Y e a r  1943 Y e a r  1944 
% 

1 J a n .  1 28100 : 3 4 0  : 3364 208,568 Jan. 51400 560 502.5 311,526 
F e b .  2140 ! 45 368 20,582 Feb. 3520 340 1037 60,160 
M a r .  1460 ' 4 I 99 6,120 Mar. 1720 67 429 26,588 
A p r .  1460 ' 4 147 8,850 Apr.' 600 9 176 10,570 
May 1270 : 4 221 13,684 May 19 2 6 348 

i J u n e  t 640 , 19 205 12,276 June 19 6 13 766 
J u l y  i 19 6 I 9 560 July 1640 9 311 19,270 

' A u g .  ! 1720 6 ' 1 3 5  1 8,366 Aug. 80400 19 4074 252,580 
1 S e p t . .  840 ! 2 6  I 186 11,166 Sept. 1980 186 f 695 I 41,708 
! O c t .  1890 : 19 ! 2 0 5  1 12,682 Oct. 310 19 I 70 I 4,344 
; Nov .  ; 13360 26 1 3 8 9  1 83,338 Nov. 147 4 38 2,256 

D e c .  i 10410 ; . 186 i 1591 
. 

98,640 Dec. 13 ' 128 

: T o t a l  , .. .. .. 484,832 Total • • • • .. 730,244 

Y e a r  1945 Y e a r  1946 
1 a a 

i J a n .  166 ' 1 37 2,284 Jan. 6210 8 
1 

414 25,680 

; F e b .  1280 13 i 200 11,182 Feb. 10220 33 1103 61,754 
; M a r .  570 5 

, 
94 5,830 Mar. No Records 1,000,000* 

: A p r .  • 
6 6 0  I 5 ! 62 3,748 Apr. No Records 100,000* 

' May 80 11 ' 27 1,656 May 385 67 207 12,818 
• J u n e  1 4 8 5 0 0  ' 26 7435 446,088 June 67 34 44 2,662 

: J u l y  2 1 3 0 0  : 420 2 3 2 6  ' 144,234 July 67 25 45 2,800 
; A u g .  

, 
8 1 0  " 120 406 25,156 Aug. 25 6 12 764 

S e p t .  i 
1620 59 251 15,104 Sept. 365 4 50 3,018 

I O c t .  I 80 . 15 45 2,782 Oct. 265 9 64 3,986 
I Nov .  99Q i 3 203 12,170 Nov. 245 6 43 2,556 
' D e c .  1440 11 222 13,774 Dec. 67 9 26 1,600 

T o t a l  ! .. 

1 i 
.. - 684,008 Total • • • • ,217,638* 

, 
i 

-- 
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NYMBOIDA RIVER AT BUCCARUMBI 

A p p e n d i x  1 6  S h e e t  5 

Year1947 Y e a r  1948 

Month 
D i s c h a r g e  I 
i n  C u s e c s  i 

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. ll Min. Mean 

i 
Max. Min. Mean 

! 
Jan. 1 0 9 8 0  1 6; 1097 6 7 , 9 0 0  ; Jan. 6550 225 1075 66,652 
Feb. 34000 1 2451 6 5 6 1  1 3 6 7 , 3 9 4  1 Feb. 325 0.5 143 8,290 
Mar.  8 3 8 0 0  5 5 2  7287 4 5 1 , 7 6 6  

, Mar. 17000 225 3469 215,066 
A p r .  161.20 1 6 4 8  1 3 7 5 8  1 2 2 5 , 4 9 6  1 Apr. 2300 148 608 36,498 
May 6 4 0  

, 
2 4 5  3 9 9  : 2 4 , 7 0 8  i May 51400 225 3327 206,256 

1 J u n e  2 4 5  ! 6 7  ! 141 8 . 4 5 4  I June 104000 129 8389 503,352 
J u l y  9 6  i 3 4 ,  6 3  . 3 , 9 1 6  July 1550 305 795 49,274 

I A u g .  3 4 5  i 
4 1  60! 1 3 , 7 1 8  'i! Aug. 490 96 247 15,332 

I S e p t .  4 8 4 0  : 25  • 573 3 4 , 4 0 6  i Sept. 774 44 155 9,284 
1 O c t .  2 8 5  ! 25  ' 8 7  ; 5 , 3 9 6  1 Oct. 167 13 39 2,404 

4 !  2 5 1  : Nov .  1 6 1 0  I 1 5 , 0 4 6  Nov. 569 18 188 11,296 
D e c .  9 6 5 0  2 6 5  2882 

4 -  - 
1 7 8 , 6 5 8  ' Dec. 624 55 204 12,662 

tl 

, 
T o t a l  . .  .. 1 , 3 8 6 , 8 6 8  , Total 1 .. 1,136,366 

Y e a r  1949 Y e a r  1950 
, , -1--- 
, Jan. 1 6 7 0 0  

, 
112  ; 1 4 0 8  

, 
87,270 

1 
J a n .  i 116400 245 4764 295,304 

' Feb. 2800 112 8 1 1  , 45,404 ': F e b .  1 67500 808 7324 410,115 
; Mar. 
;Apr. 

3 6 3 0 0  : 
2 7 2 0  ' 

1 2 1 0  ' 
711 . 

5730, 
1289  / 

355,252 
77,320 

.; Mar. 
t ' Apr. 

8150 
4180 

1080 
1260 

2541 
2170 

157,540 
130,180 

1 

. 
May 1080 k 391 

t 
5 9 6  i 36,924 1 May 1490 596 954 59,146 

;June 3 7 0 0  
, 

265 692 41,500 ' June 266000 490 18819 1,129,140 
July 
Aug. 

23200 
33000 

2 0 5  , 
4 6 5  1 

2 1 2 0  
. 3818 

131,450 
236,704 

: J u l y  54500 
A u g .  17000 

2260 
1490 

15216 
3773 

943,37( 
234,220 

, Sept. 3810 957 1814, 108,828 1 S e p t .  4140 1130 1664 99,8158 
Oct. 23500 957 2591  ' 160,652 1 O c t .  16700 8301 4470 277,126 
Nov. 6280 596 1492 89,544 Nov .  20300 8301 4345 260,710 
Dec. ' 2320 391  

, 
1006 62,388 D e c .  5500 715 1883 116,72,A 

Total 
, .. .. 1,433,236 T o t a l  

1 • • 4 1 3 , 5 4 L L  -1 

Y e a r  1951 Y e a r  1952 
[--- -r--- -1 

J a n .  ' 36000 1 3 7 0  : 4828 299,320 J a n .  355 11 68 4,204 
Feb. 12700 :1310 2673 149,714 F e b .  2330 27 367 21,290 

' Mar. 
t :Apr. 

24200 
2410 

1430 
465 

4291 
988 

266,068 
5 9 , 2 6 0  ' 

M a r .  2890 
A p r .  1010 

92 
103 

642 
380 

39,782 
22,828 

• May 890 ' 248 405 2 5 , 1 1 0  ! May 302 61 148 8,866 
June 15800 183 1943 1 1 6 , 6 0 4  ; J u n e  3720 61 523 31,386 

I July 770 , 1 9 9  , 413 ; 2 5 , 5 9 8  ! J u l y  1190 81 186 11,584 
Aug. 1190 : 127 314 19,452 A u g .  92000 231 5699 353,346 

. 
Sept. 115 I 52 1 79 4 , 7 3 6  i Sept. 950 127 332 19,926 

; Oct. 71 ' 18 . 42 2 , 6 1 4  1 
, 

Oct. 2410 127 445 27,593 
Nov. 18 4 9 520 Nov. 510 38 144 8,622 
Dec. 

1-- 
22 ! 8 480 Dec. 248 7 38 2,374 

i T o t a l  : .. . .  . .. : 
40 969,476 

--I.P---- 
1 T o t a l  .. .. .. 551,-806 

_...i._ ..ii _L.__ 

Y e a r  1953 Y e a r  1954 

Jan. 
'Feb. / 
, M a r .  , 1, A p r .  

1 

May 
June 
July 

1 Aug. 
i Sept. 
lOct. 
i_Nov. 

Dec. 

1770 
72000 
3 4 6 0 0  ; 

1560 
1 1 9 0  : 

; 
115  I 

9 2  
. 133 

2 1 4  I 
81 
32 
3 0  i 

71 
81 

302 
168 
115 

61 
44 
38 . 
22 
18 

8 
, 5 

, ' 4 6 8  . 
i 6881 

. 
2903 

! 6 8 2  • 
: 2 8 7  ' 

77  : 
63 
58 

I 60 
35 
13 

i 12 

28,986 
385,338 
179,994 

40,950 
17,778 

4,608 
3,928 
3,594 
3,578 
2,184 

772 
716 

!; J a n .  ! 222 
F e b .  : 272000 

J M a r .  5250 
1 

A p r .  ' 1270 
May ' 987 

! J u n e .  ' 2400 
;' J u l y  ! 61500 
l'i A u g .  2180 
1 S e p t .  15100 

O c t .  1 17600 

p Nov .  ' 35300 
:1 D e c .  3090 

i 

5 
29 

119 
54 
23 
90 
65 

193 
65 

381 
344 
344 

37 
9926 
1259 

293 
254 
615 

4710 
593 

1574 
3775 
3786 
1044 

2,276 
5 5 5 , 8 7 4  

. 

78,048 
17,582 
15,748 
36,810 

292,014 
36,764 
94,436 

234,042 
227,144 

64,728 

, 
rotal . .  : . .  . .  6 / 2 , 4 2 6  " T o t a l  i .. , 6 5 5 , 3  • 

L _  1 i i 
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NYMBOIDA RIVER AT BUCCARUMBI 

A p p e n d i x  1 6  S h e e t  6 

Y e a r  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. 1 Mean 

Jan. 6950 246 1425 88,370 Jan. 108000 13 4589 284,494 

Feb. 22100 550 3750 210,308 Feb. 117100 2110 19262 1,117,180 
Mar. 75000 1840 6094 377,820 Mar. 28300 4000 9591 594,640 
Apr. 108000 1250 7541 452,460 Apr. 78000 1360 6153 369,460 
May 42200 1140 5329 330,380 May 78000 710 5173 320,740 
June 1970 530 953 57,180 June 32800 332 1E'03 108,166 
July 820 290 456 28,286 July 2110 381 939 58,198 
Aug. 322 111 178 11,024 Aug. 412 154 242 15,028 
Sept. 1050 64 180 10,780 Sept. 310 99 tel 10,846 
Oct. 1140 55 209 12,928 Oct. 217 47 127 7,864 
Nov. 332 13 102 6,128 Nov. 111 17 58 3,494 
Dec. 8400 10 1151 71,356 Dec. 99 13 55 3,410 

Total .. 1,657,020 Total .. 2 , 8 9 3 , 5 2 0  
, 

Y e a r  1957 Y e a r  /958 
R --,-- 

Jan. 290 10 7 0  4 , 3 6 8  Jan. 530 17 166 1 10,114 
Feb. 12200 7 1 7 4 4  97,708 Feb. 2840 125 476 26,668 
Mar. 6160 252 2006 124,390 Mar. 5790 55 9 4 2  58,410 
Apr. 530 55 163 9,758 Apr. 3480 23 916 54,972 
May 55 17 30 1,830 May 530 47 168 10,432 
June 39 13 17 1,048 June 4000 39 10u5 60,298 
July 39 23 27 1,666 July 570 47 199 12,073 
Aug. 4350 17 316 19,570 Aug. 9920 39 802 49,726 
Sept. 332 7 70 4,200 Sept. 820 12 133 7,994 
Oct. 7 1 3 198 Oct. 152 31 81 5,050 
Nov. 87 0 35 2,072 Nov. 31 2 9 566 
Dec. 290 0 64 3,993 Dec. 2110 4 360 22,548 

Total • • •• .. 270,801 Total •• •• 
•P 18,06 

Y e a r  1959 Y e a r  1960 

Jan. 
Feb. 
Mar. 
Apr. 
May 

, 2 8 4 0 0 0 i  120.14602 
1 0 0 0 0 0 1  1410 

3 9 1 0 1  1330 
1 1 4 0 0 1  830 

7 8 0  195 

905,354 
6 6 2 4  370,960 
7121  441,500 
3 4 2 2  205,340 

4 2 1  26,130 

Jan. 
Feb. 
Mar. 
Apr. 
May 

7040 
3600 

22600 
780 
177 

144 
270 
600 
195 

75 

1114 
1129 
3084 

522 
113 

6 9 , 0 8 2  i 

65,490 
1 9 1 , 2 3 0  i 

3 1 / 3 1 0  
i 

7 , 0 0 4  1 
June 1 9 5 1  107 144 8,638 June 560 65 161 9 , 6 3 2  1 
July 1 2 0 0 0 ,  107 1 

611 37,892 July 300 107 155 9 , 5 9 6  1 

Aug. 3 0 0 1  107 158 9,822 Aug. 690 75 179 11,082 
Sept. 2 8 5 0 ,  107 584 35,012 Sept. 130 45 73 4 , 3 7 4  1 

Oct. 1 2 3 0 1  75 364 22,540 Oct. 270 16 55 3 , 4 0 2  I 

Nov. 5 2 9 0 0 !  160 6763 405,760 Nov. 65 10 26 1,582 
Dec. 1 6 0 0 0 1  825 3159 195,870 Dec. 130 10 15 2 , 1 8 0  i 

Total 
1 

- 1 2,664,818 1 Total •• •• •• 
---4 

405,4 

Y e a r  1961 Y e a r  1962 
---7 

Jan. 144 10 32 1,998 Jan. 32500 1090 6013 3 / 3  000 
Feb. 22100 13 1746 97,804 Feb. 4550 690 1886 106,000 
Mar. 690 37 241 14,944 Mar. 5800 440 1830 113,000 
Apr. 480 45 158 9,474 Apr. 87400 970 7920 475,000 
May 107 13 45 2,812 May 3600 520 1154 71,600 
June 5800 107 745 45,254 June 690 107 280 16,800 
July 440 30 105 6,506 July 124800 96 6535 405,000 
Aug. 645 55 182 11,266 Aug. 5000 520 1116 69,200 
Sept. 2340 45 361 2 1 , 6 7 2  Sept. 870 195 334 20,000 
Oct. 2700 55 548 3 3 , 9 5 0  Oct. 970 55 175 10,900 
Nov. 3150 75 802 4 8 , 1 0 6 „  Nov. 440 45 152 9,148 
Dec. 19000 270 2 9 4 9  1 8 2 , 8 3 0 °  Dec. 28900 45 3255 202,000 
Total .. 

I.- 4 7 6 , 6 1 6  Total .. .. .. 1,871,648 
40 _1 
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NYMBOIDA RIVER AT BUCCARUMBI 

Year 1963 

Appendix 16 
S h e e t  7 

Year 1964 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

' 
Month 

Discharge 
i n  Cusecs 

-Discharge 
f o r  Month 
Acre  Feet Max. 'Min. Mean_ Max. 'Min. Mean 

Jan. 75000 1030 7640 474,000 Jan. 5100 185 817 50,600 
Feb. 2400 520 1074 60,200 Feb. 5800 83 731 42,400 
Mar. 8150 480 2495 155,000 Mar. 88500 800 5371 333,000 
Apr. 36500 520 3900 234,000 Apr. 30400 1090 2870 172,000 
May 260000 2100 16304 1010,000 May 1500 235 702 43,500 
June 4550 690 1439 86,300 June 640 120 176 16,500 
July 1800 335 671 41,600 July 720 95 232 14,400 
Aug. 920 160 264 16,400 Aug. 385 36 109 6,780 
Sept. 1700 85 341 20,500 Sept. 133 60 83 5,000 
Oct. 2650 130 425 26,300 Oct. 560 50 199 12,360 
Nov. 2650 130 511 31,700 Nov. 1800 71 315 18,900 
Dec. 10300 335 2886 179,000 Dec. 350 25 83 5,170 
Total .. .. .. 2035,000 Totap. .. . .  _ .. _ 

720,610 

Year 1965 Year 1966 

Jan. 760 25 115 7,110 Jan. 350 25 100 6,210 
Feb. 210 25 92 5,140 Feb. 600 16 110 6,170 
Mar. 83 4 25 1,550 Mar. 83 20 40 2,470 
Apr. 30 2 13.6 814 Apr. 385 2 37 2,200 
May 42 13 18.3 1,130 May 50 16 26 1,610 
June 350 10 40 2,410 June 680 .13 59 3,560 
July 61000 20 2864 178,000 July 15 0 9 566 
Aug. 490 60 172 10,700 Aug. 460 0 76 4,700 
Sept. 133 20 85 5,090 Sept. 345 54 107 6,430 
Oct. 148 7 33 2,040 Oct. 1090 43 221 13,700 
Nov. 3600 4 103 6,190 Nov. 28900 110 1500 90,300 
Dec. 14750 420 3474 215,000 Dec. 165 11 75 4,640 
Total_ .. .. .. 435,174 Total .. .. .. 142,556 

Year 1967 
4 . 

Jan. 1.34600 80 5683 352,400 
.Feb. 5800 490 1408 78,800 
Mar. 17800 720 4659 288,900 
Apr. 5500 680 2380 142,800 
May 680 165 404 25,060 
June 25000 110 23175 1,390,000 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Total .. 00 00 00 

I 
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MITCHELL RIVER AT JACKADGERY 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGES 

Appendix 17 
S h e e t  1 

L a t i t u d e  2 9 ° 3 4 '  Longi tude  152°33' 

May, 1919 t o  date 

47 years 

R.L.  3 0 . 6 3  Assumed Datum. 
Approximately  300 f e e t  a b o v e . e a  lcv10, 

CATCHMENT AREA: 3 , 0 1 0  square  miles 

CONTROL: Rock and boulders 

EQUIPMENT: 
S 

S t e v e n s  Manometer-Servo u n i t  ( r a n g e  50 feet) 
and l o n g  term r e c o r d e r  i n s t a l l e d  Octcber 
1963. 
S t a f f  gauge ,  range  0 t o  4 5  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  197 

( b )  Maximum observation 
i n  c u s e c s  11,300 

( c )  Minimum obervation 
i n  c u s e c s  0.3 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 4 8 0 , 0 0 0  cusecs 

MEAN DAILY DISCHARGE FOR 42 
YEARS: 1 , 9 3 0  cusecs 

MEAN ANNUAL DISCHARGE FOR 
42 YEARS: 1 , 4 1 0 , 0 0 0  a c r e  feet 

REMARKS: S i n c e  November 1924 f l o w s  a t  t h i s  station 
have  been  a f f e c t e d  by t h e  d i v e r s i o n s  from 
Nymboida Power S t a t i o n  t o  t h e  Orara River. 
Consequent ly  mean d a i l y  and annual  discharges 
have  been  g i v e n  f o r  t h e  42 comple te  y e a r s  of 
r e c o r d  s i n c e  commencement o f  t h e  diversions. 
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MITCHELL RIVER AT JACKADGERY 

Y e a r  1919 Y e a r  1920 

Month 
Discharge 
i n  Cusecs 

D i s c h a r g e  J 
f o r  M o n t h  I 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. [ M i n .  I Mean _ Max. Min. Mean 

Jan. No Records Jan. 6460 240 2013 124,806 
Feb. No Records Feb. 1340 500 765 44,386 
Mar. No Records Mar. 762 314 488 30,246 
Apr. No Records Apr. 692 314 486 29,204 
May No Records May 692 314 475 29,488 
June 5660 620 1676 100,580 June 2180 314 554 33,256 
July 620 270 408 25,286 July 1760 455 679 42,116 
Aug. 762 173 275 17,036 Aug. 2330 354 685 42,410 
Sept. 173 110 137 8,236 Sept. 1240 270 522 31,340 
Oct. 173 92 109 6,774 Oct. 5170 404 867 53,760 
Nov. 354 92 140 8,436 ' Nov. 2630 404 847 50,800 
Dec. 3290 110 596 36,950 Dec. 762 314 480 29,748 

Total .. .. .. . .  __. 
Total .. ee 04. 541,560 

Y e a r  1921 Y e a r  1922 
f - 

Jan. 7 0 2 0 1  314 1128 69,920 Jan. 30600 692 3536 219,206 
Feb. 7 0 2 0 :  620 1342 75,156 Feb. 40400 620 5253 294,166 
Mar. 3 2 9 0 1  620 1465 90,856 Mar. 8730 762 2327 144,252 
Apr. 6 7 4 0  840 2242 134,514 Apr. 762 455 558 33,462 
May 184200 655 13747 852,284 May 1460 314 566 35,094 
June 5 6 4 0 0  1830 8998 539,870 June 878 404 570 34,744 
July 1480000 1760 20310 1,243,390 July 17800 455 1140 70,664 
Aug. 5 6 6 0  1070 2268 140,610 Aug. 3860 560 1183 73,216 
Sept. 1 4 8 0 0  1170 2924 175,480 Sept. 25000 530 2723 163,404 
Oct. 6 7 4 0  916 1722 106,778 Oct. 986 455 658 40,816 
Nov. 2630 530 1014 60,874 Nov. 1240 270 460 27,636 
Dec. 54000 354 3323 206,044 Dec. 1170 270 619 38,380 
Total • • •• .. 3,695,776 7 Total •• •• .. 1,175,040 

Y e a r  1923 Y e a r  1924 

Jan. 2480 240 643 39,868 Jan. 404 110 210 13,038 
Feb. 314 220 238 13,356 Feb. 1760 150 496 28,790 
Mar. 1170 173 409 25,334 Mar. 560 240 335 20,744 
Apr. 10220 350 2632 157,926 Apr. 727 240 373 32,398 
May 3860 220 1113 69,037 May 314 220 271 17,200 
June 455 270 359 21,546 June 6740 173 876 52,558 
July 692 314 275 17,048 July 11750 429 2318 143,718 
Aug. 1240 220 550 34,120 Aug. 1600 455 840 52,110 
Sept. 1340 130 571 34,258 Sept. 2180 314 627 37,636 
Oct. 620 220 296 18,366 Oct. 314 173 248 14,346 
Nov. 240 130 170 10,198 Nov. 6460 314 1939 116,324 
Dec. 354 110 163 10,076 Dec. 1340 429 700 43,384 

Total • . • • .. 451,132 Total .. .. .. 562,246 

Y e a r  1925 Y e a r  1926 

Jan. 3 5 6 5  3565 4 0 4  1339 82,994 Jan. 7860 762 2153 133,592 
Feb. 4270 560 1344 75,292 Feb. 692 270 457 25,602 
Mar. 9320 500 2219 137,562 Mar. 1900 230 398 24,684 
Apr. 3290 762  1379 82,756 Apr. 1600 334 682 40,948 
May 20200 6 9 2  2815 174,520 May 4700 255 945 58,590 
June 64700 620 7033 421,976 June 1205 560 701 42,054 
July 2940 656 1321 81,886 July 5410 560 1377 85,388 
Aug. 3470 500 987 62,200 Aug. 560 314 410 25,408 
Sept. 1120 270 494 29,660 Sept. 314 196 251 15,052 
Oct. 270 173 220 13,610 Oct. 240 120 160 9,902 
Nov. 2860 230 1405 84,294 Nov. 130 63 83 5,004 
Dec. 8440 455 1237 76,704 Dec. 5410 54 836 51,834 

Total • • • • .. 1,322,454 Total • • 517,958 
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MITCHELL RIVER AT JACKADGERY 

Y e a r  1927 Y e a r  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  Feet Max. Min. Mean Max. Min. Mean 

Jan. 98000 560 7144 442,924 Jan. 14550 510 2478 153,646 
Feb. 5410 810 1515 84,852 Feb. 265800 1215 41963 2,433,858 
Mar. 4930 697 4151 87,752 Mar. 6460 1210 2363 146,494 
Apr. 12380 697 1892 133,554 Apr. 32000 1720 7607 456,394 
May 697 330 483 29,984 May 3660 1260 1867 114,656 
June 670 292 360 21,604 June 62000 820 4236 254,142 
July 292 193 228 14,178 July 8510 1840 3523 218,406 
Aug. 177 112 140 8,690 Aug. 1720 685 1151 71,334 
Sept. 177 77 94 5,686 Sept. 685 330 514 30,848 
Oct. 810 112 270 17,680q0ct. 565 144 366 22,658 
Nov. 2320 193 482 28,900 Nov. 2090 134 271 16,272 
Dec. 5107  6 7 0  1309 81,184 Dec. 1160 134 416 25,790 

Total • • O .  .. 936,088 Total .. .. 3,945,608 
' 

Y e a r  1929 Y e a r  1930 
----- ----- 

Jan. 1840 144 4 9 9  ' 30,920Jan. 
; 

4060 166 681 42,214 
Feb. 25000 370 7822 

, 
438,044' Feb. 4060 310 960 53,774 

Mar. 35500 900 3 8 2 4  1 237,076 
1 

Mar. 9620 330 2097 130,000 
Apr. 74600 980 5 7 6 7  i 345,994 Apr. 6190 685 1857 111,554 
May 980 537 743 I 46,070 May 23200 1.065 3528 218,716 
June 23800 390 ' 1 0 2 4  

1 
61,424 June 29200 1260 6523 391,360 

July 9620 565 1440  1 89,292 July 13800 1428 3637 225,472 
Aug. 3110 510 8 0 4  1 49,844 Aug. 3470 685 1242 76,978 
Sept. 9320 370 1 1 3 5  1 68,116 Sept. 1160 435 697 41,822 
Oct. 3 4 1 0 0  435 3 2 3 7  1 200,714 Oct. 1260 410 548 33,974 
Nov. 8 2 0  330 578  ! 34,674 Nov. 485 178 300 17,978 
Dec. 310  166 2 3 6  14,660 Dec. 310 77 151 9,374 

Total - I -  -i- 
. .  . .  . .  I 1,616,828 Total .. .. 1,353,216 

, , _, 

Year 1931 

I Jan. 
Feb. 

; Mar. 
Apr. 

i May 
i June 

July 
i Aug. 
) Sept. 

! Oct. 
I Nov. 

j 

! 

625 
1 0 8 2 0  ' 

4 2 7 0  ' 
8200 
8200 
7 4 6 0  ' 
5 9 2 0  ' 

18 ! 
6 8 5  

. 6 2 5  : 
9 8 0  1 

i7800i 

49 ; 164 
62  1756 

4 1 0 ,  1478 
510  ' 19 73 

1113  - 2137 
7 5 0  ' 1460 
750 1396 
4 3 0  494 
392  324 
108 202 
1 6 5  367 
330 ; 3396 

I 
" 

• 

' 

10,148 
98,320 
9-1,610 118,3561Apr. 

132,4664‘May 
87,47311June 
8 6 ,  5741July 

3,063fIAug. 

19,444 
12,830 
22,002!Nov. 

2 1 0 ,  574 

J a n .  2 6 3 0  i 
F e b .  i 3 3 0  1 
M a r .  1 243  I 

1 1160  ! 

i 5 1 0  ; 
I 565 

820 
271 , 

S e p t .  3 2 0 0 0  ! 
O c t .  1960  , 

4 0 6 0  : 

D e c .  1160  1 
r Total 
;..... 

.----- . . + .  ..-.- 
1 

___I___ 

Y e a r  1933 

Year 

2061 
134 

62 
157 
178 ' 
2 2 0  

i 

2 2 0  I 
125 
100 

1 

4 6 0  ' 
1 

350 
271 

1932 

9 2 0 , 5 3 8 T o t a l  : 

632 39,196 
216 12,552 
103 6,416 
548 32,870 
298 18,444 
347 20,846 
344 21,308 
181 11,238 

2398 143,862 
936 58,030 

1210 72,586 
586 36,348 

473,696 

Y e a r  1934 
I-7 - 1  -- 

J a n .  18400 2 0 6  3 7 4 3  232,058 Jan. 1 7 8 0 0  900 3279 203,324 
F e b .  6190 4 6 0  1 4 0 4  79,230 Feb. 41400 1260 6165 345,230 
M a r .  10777 565  2 0 6  21,554 Mar. 2630 750 1496 92,714 
A p r .  2940 2 2 0  2 6 4  33,822 Apr. 9790 1315 3670 220,206 
May 350 165 253  15,690 May 2 3 8 0 0  1 1113 2820 174,810 
June 23800 144 2904 174,222 June 1260 625 819 49,156 
July 159200 685 7583 470,124 July 10220 35 1161 71,974 
Aug. 4700 930 2053 127,278 Aug. 9790 980 2098 130,094 
Sept. 3860 460 950 57,024 Sept. 13300 820 3082 184,930 
Oct. 30600 900 4 3 8 8  ' 272,026 Oct. 1720 565 922 57,036 
Nov. 4480 1485 4104 46,926 Nov. 220 435 749 44,958 
Dec. 7900 148 2902 179,900 Dec. 6740 330 1888 117,056 

Total • • • • .• 1,909,174 Total • • e. .. 1,691,458 
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Year 1935 

Appendix  17 S h e e t  4 

Year 1936 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min.' Mean Max. Min. Mean 

Jan. 10460 625 2868 177,790IJan. 1260 17 392 24,314 
Feb. 3380 410 1225 68,600 Feb. 2490 191 613 35,574 
Mar. 5770 565 1254 96,352 Mar. 12700 370 2208 136,870 
A p r .  708 290 442 26,5401Apr. 3290 540 1133 67,980 
May 330 191 246 15,250 May 1260 303 552 34,192 
J u n e  191 84 134 8,034 June 690 303 427 25,614 
July 1160 116 399 24,756 July 430 230 286 17,728 
Aug. 220 92 145 8,980 Aug. 810 62 229 14,200 
Sept. 2355 84 457 27,480 Sept. 730 76 227 13,632 
Oct. 1600 155 453 28,098 Oct. 101 7 45 2,780 
Nov. 166 3 60 3,598 Nov. 7 3 5 316 
Dec. 750 3 214 13,276 Dec. 6880 1 564 34,958 
Total 00 00 00 

498,7247-Total 
0* 00 00 408,158 

L 

Y e a r  1937 Y e a r  1938 

Jan. 6740 247 1001 62,036 Jan. 62000 171 4498 278,846 
Feb. 30600 198 4410 246,982 Feb. 35400 1180 4402 246,516 
Mar. 128800 1160 8699 538,702 Mar. 5230 295 798 49,450 
Apr. 1830 455 885 53,100 Apr. 14100 530 2116 126,940 
May 455 169 275 17,040 May 35400 365 3143 194,870 
June 1950 144 512 30,734 June 2490 530 1074 64,460 
July 540 265 324 20,102 July 750 330 480 29,764 
Aug. 385 169 273 16,918 Aug. 3290 365 829 51,380 
Sept. 2070 69 404 24,214 Sept. 507 140 272 16,305 
Oct. 970 34 243 15,064 Oct. 2490 140 474 29,377 
Nov. 4450 265 1657 99,410 Nov. 1180 64 225 13,501 
Dec. 2270 445 1092 67,680 Dec. 2050 17 221 13,731 
Total .. .. .. 

1,191,9821Total 
.. .. .. 1,115,140 

Y e a r  1939 Y e a r  1940 

Jan. 950 3 83 5,162 Jan. 880 104 351 21,776 
Feb. 630 1 84 4,726 Feb. 1350 22 331 19,220 
Mar. 47800 0 4938 306,130 Mar. 71000 17 2310 143,210 
Apr. 6760 810 2103 126,186 Apr. 1020 116 296 17,756 
May 810 293 540 33,464 May 167 20 53 3,258 
June 1730 215 415 24,886 June 23 12 16 942 
July 630 120 264 16,346 July 131 15 45 2,794 
Aug. 5860 120 587 36,402 Aug. 116 10 21 1,288 
Sept. 137 29i 58 3,456 Sept. 30 3 11 644 
Oct. 4270 22 575 35,676 Oct. 3 0 0.9 53 
Nov. 1060 146 375 22,490 Nov. 330 0 11 667 
Dec. 2610 29 481 29,832 Dec. 1100 102 395 24,462 
Total 60 00 00 

644,752'Total 
.. 00 00 236,070 

Y e a r  1941 Y e a r  1942 

Jan. 11700 102 2583 160,114 Jan. 4 0 1 72 
Feb. 5440 405 1258 70,450 Feb. 12220 23 3325 186,180 
Mar. 4640 280 1308 81,102 Mar. 3000 225 856 53,110 
Apr. 750 265 431 25,870 Apr. 630 66 194 11,660 
May 238 61 116 7,184 May 89 30 47 2,898 
June 1440 102 363 21,766 June 188 30 65 3,926 
July 405 56 107 6,606 July 2160 51 491 30,448 
Aug. 56 23 33 2,044 Aug. 177 38 94 5,824 
Sept. 23 4 14 828 Sept. 38 8 19 1,160 
Oct. 4 0 1 82 Oct. 6530 5 988 61,262 

Nov. 38 0 18 1,106 Nov. 10790 295 1467 88,026 
Dec. 116 2 22 1,372 Dec. 10400 131 1184 73,426 
Total 00 00 00 378,524 Total .. 00 00 517,992 
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MITCKELV. RIVER AT JACKADGERY 

Year 1943 Year 1944 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Mini Mean Max. Min. Mean, 

Jan. 33600 295 4110 254,8241Jan. 66200 660 5739 355,844 
Feb. 2050 77 395 22,12 Feb. 6300 293 1287 74,632 
Mar. 810 12 81 5,046 Mar. 2050 104 412 25,568 
Apr. 445 17 118 7,076Apr. 472 22 187 11,246 
May 1530 17 191 11,824iMay 22 7 10 650 
June 630 47 250 15,014 June 29 11 16 978 
July 38 17 24 1,492 July 1020 17 312 19,316 
Aug. 810 20 143 8,862 Aug. 101600 40 5203 322,586 
Sept. 750 56 199 11,946 Sept. 2160 330 792 47,542 
Oct. 1395 42 204 12,618 Oct. 330 30 111 6,872 
Nov. 18000 77 1917 115,038 Nov. 131 12 59 3,554 
Dec. 6300 212 1390 86,180 Dec. 15 0 3 190 
Total .. .. .. 552,044 

_ 
Total .. .. .. 868,978 

Y e a r  1945 Y e a r  1946 

Jan. 330 0 61 3,802iJan. 5230 0 497 30,802 
Feb. 2160 17 331 18,544 Feb. 8280 5 1246 69,752 
Mar. 1440 23 240 14,866 Mar. 415500 321 26941 1,670,322 
Apr. 555 17 103 6,170 Apr. 5100 605 1429 85,750 
May 148 38 61 3,780 May 550 177 345 21,378 
June 223000 66 10518 631,108 June 159 54 85 5,098 
July 35400 465 2947 182,708 July 96 54 73 4,532 
Aug. 1100 265 594 36,840 Aug. 49 18 29 1,812 
Sept. 2050 131 421 25,234 Sept. 840 11 158 9,464 
Oct. 167 61 103 6,414 Oct. 450 25 132 8,162 
Nov. 1020 17 248 14,860 Nov. 550 25 144 8,652 
Dec. 1630 66 270 16,768 Dec. 270 31 95 5,890 
Total .. 961,094 Total .. .. .. 1,921,614 

Y e a r  1947 Y e a r  1948 

Jan. 13700 28 1258 77,992 Jan. 6760 475 1523 94,410 
Feb. 44500 750 7010 392,576 Feb. 690 96 314 18,180 
Mar. 95000 1250 7660 474,934 Mar. 16400 355 3305 204,884 
Apr. 25800 1410 4664 279,810 Apr. 2300 310 926 55,586 
May 1290 525 823 51,022 May 53600 450 3490 216,340 
June 500 96 275 16,528 June 113700 355 10115 606,930 
July 142 70 91 5,616 July 3100 605 1353 83,884 
Aug. 840 44 192 11,932 Aug. 1100 270 517 32,024 
Sept. 4700 177 1108 66,482 Sept. 1500 70 307 18,408 
Oct. 720 96 271 16,804 Oct. 500 17 87 5,424 
Nov. 2300 70 458 27,502 Nov. 1100 20 164 9,822 
Dec. 9635 660 2955 183,216 Dec. 500 18 89 5,538 
Total .. .. .. 1,604,414 Total .. .. .. 

1,351,430 

Y e a r  1949 Year  1950 

Jan. 13700 
251 

1051 
1 

65,174 Jan. 118300 96 5953 369,116 
Feb. 7490 34 973 ' 54,492 Feb. 102700 780 9477 530,692 
Mar. 33500 1545 6493 402,584 Mar. 12800 1330 4132 256,210 
Apr. 4220 605 1529 91,748 Apr. 9480 1860 3331 199,830 
May 1250 270 514 32,006 May 2070 632 1165 72,222 
June 3720 159 593 35,590 June 349000 461 23303 1,398,180 
July 17300 96 1668 103,386 July 75800 4500 19834 1,229,722 
Aug. 49000 355 3830 237,436 Aug. 18200 2125 5757 356,910 
Sept. 8320 965 2545 152,706 Sept. 8320 1340 2545 152,670 
Oct. 23900 965 4058 251,576 Oct. 18350 1530 7010 434,606 
Nov. 8320 525 1943 116,598 Nov. 24600 1340 6392 383,514 
Dec. 3400 310 1241 76,928 

' 
Dec. 9180 1340 2863 177,514 

Total .. .. .. 
1,620,2244Total 

.. .. .. 5,561,186 
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MITCHELL RIVER AT JACKADGERY 

Y e a r  1951 

A p p e n d i x  17 S h e e t  6 

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. 59900 1630 7210 446,996 Jan. 294 21 68 4,220 
Feb. 14900 1630 4364 244,364 Feb. 4135 6 585 33,958 
Mar. 26900 1850 5929 367,568 Mar. 8040 185 1200 74,396 
Apr. 4390 670 1376 82,532 Apr. 2300 208 686 41,144 
May 1090 421 247 40,142 May 775 162 324 20,106 
June 13700 383 2202 132,098 June 5700 123 931 55,874 
July 1250 346 658 40,786 July 1170 173 319 19,780 
Aug. 1340 262 537 33,292 Aug. 120000 440 8697 539,226 
Sept. 248 106 158 9,484 Sept. 1170 235 564 38,810 
Oct. 142 36 94 5,834 Oct. 4050 248 1032 63,966 
Nov. 39 13 25 1,474 Nov. I 1170 106 342 20,528 
Dec. 33 3 11 708 Dec. 440 23 89 5,514 

Total .. .. .. 1 1,405,278 Total .. . .  .. 912,522 

Y e a r  1953 Y e a r  1954 

Jan. 3720 90 745 46,184 Jan. 123 I 29 1,810 
Feb. 109000 59 8978 480,366 Feb. 350000 46 11595 649,298 
Mar. 39000 1015 4261 264,170 Mar. 6320 221 1331 82,544 
Apr. 2420 278 850 50,978 Apr. 482 83 196 11,782 
May ' 1630 221 438 27,126 May 1340 64 143 21,268 
June 208 106 136 8,184 June 3400 185 734 44,066 
July 162 76 105 6,534 July 91800 162 5372 333,472 
Aug. 208 59 97 6,020 Aug. 2800 402 815 50,518 
Sept. 482 39 133 7,958 Sept. 13700 142 1367 82,012 
Oct. 115 23 55 3,408 Oct. 30200 670 5079 314,910 
Nov. 42 8 20 1,174 Nov. 46600 526 4352 261,146 
Dec. 15 3 10 616 Dec. 3250 526 1164 72,170 
Total .. •• .. 902,718 Total .. .. .. 1,924,996 

Y e a r  1955 Y e a r  195 

Jan. 1 0 8 5 0  4 0 2  2218 137,502 J a n .  154000 148 6988 433,234 
Feb. 32000 9 3 5  4132 231,388 F e b .  186800 3780 27023 1,567,328 
Mar. 109000 2 2 1 0  8896 551,576 M a r .  46000 5790 11906 738,182 
Apr. 142000/ 1850  8249 494,968 A p r .  40000 1850 6576 394,562 
May 131000 1620 7018 435,128 May 08200 1790 8248 511,384 
June 3240 994 1674 100,458 June 68600 764 4260 255.590 
July 2460 550 942 58,430 July 5150 820 1247 120,688 
Aug. 820 274 431 26,738 Aug. 1300 329 617 38,252 
Sept. 877 197 296 17,746 Sept. 764 225 407 24,422 
Oct. 1510 110 362 22,416 Oct. 2090 197 397 24,602 
Nov. 655 48 209 12,526 Nov. 310 59 l''4 9,226 
Dec. 9180 44 1397 86,618 Dec. 197 47 111 6,858 

Total .. .• .. 2,175,494 Total .. .. .. 4,124,328 

Y e a r  1257 Y e a r  1958 

Jan. 709 39 138 8,522 Jan. 709 59 211 13,072 
Feb. 12500 39 2266 126,874 ' Feb. 2980 26 1048 58,682 
Mar. 5790 453 1790 . 

110,960 Mar. 16000 132 1634 101,330 
Apr. 764 94 271 16,240 Apr. 5500 123 1009 60,540 
May 148 44 77 4,770 May 747 76 26s 16,458 
June 68 51 55 3,294 June s200 76 1208 72,482 
July 110 55 75 4,624 July 885 83 316 19,594 
Aug. 5310 51 457 28,336 Aug. 5100 76 715 44,353 
Sept. 994 29 166 9,958 Sept. 1250 123 342 20,538 
Oct. 68 9 19 1,220 Oct. 670 54 267 16,578 
Nov. 240 8 67 4,026 Nov. 54 14 32 1,906 
Dec. 256 2 73 4,544 Dec. 2950 16 699 43,324 
Total .. •• •• 323,368 Total .. • • • • 468,857 
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Year  59. 

Appendix 17 S h e e t  7. 

Year 1960 

Month 

Distant 

i n  Cusecs 
Discharge 
f o r  Month 
Acre  Feet 

_ 
Month 

- Discharge 

. 
i n  Cusecs 

D i s c h a r g e  ' 
f o r  Month 
Acre  Feet _ Max. Min. , Mean Max. :kin. Mean, 

, ..., 
Jan. 367000 364 19279 1,195,290 Jan. 6140 465 1660 102,934 
Feb. 131000 2590 9998 559,886 Feb. 4680 415 1614 93,630 
Mar. 80000 2460 13066 623,492 Mar. 19500 715 3360 208,324 
Apr. 11450 975 3895 233,700 Apr. 1130 330 683 40,980 
May 975 370 613 37,994 May 2210 ..I.70 360 22,294 
June 465 192 277 16,640 June 640 160 301 18,082 
July 4230 217 944 58,544 July 540 205 307 19,054 
Aug. 515 150 280 17,364 Aug. 1050 116 289 17,894 
Sept. 3240 180 965 57,904 Sept. 160 63 104 6,218 
Oct. 1510 180 475 29,470 Oct. 245 29 76 4,696 
Nov. 71000 415 9932 595,942 Nov. 94 18 44 ;,1544 
Dec. 34800 835 4772 295,882 

,.. 
Dec. 140 75 67 

, 
4,144 

Total .. .. 
, 

.. 3,722,108 Total .. 
, .. .. .. 540,894 

Year 1961 Year 1962 
- 

Jan. 94 21 38 2,352 Jan. 44800 1990 7503 465,200 
Feb. 24000 29 2125 119,014 Feb. 5630 870 2537 142,100 
Mar. 1028 94 409 25,348 Mar. 11600 630 3052 189,210 
Apr. 709 119 297 17,802 ....Apr. 120450 930 10948 656,910 
May 148 55 85 5,296 May . 5310 ' 720 '1580 97,940 
June 6760 225 1001 60,988 June 1080 225 397 23,834 
July 550 51 149. 9,210 July 160400 212 9428 , 584,512 
Aug. 709 119 267 16,542 Aug. 8320 700 1971 122,220 
Sept. 4680 80 556 33,382 Sept. 1140 420 589 35,362 
Oct. 1,3640 59 1059 65,678 Oct. 1300 114 288 17,878 
Nov. 6330 100 1430 85,793 Nov. 380 100 186 11,166 
Dec. 18000 530 3970 246,120 Dec. 50000 75 4133 2 5 6 , 2 3 4  

. , Total .. .. .. 687,524 Total .. .. .. 2,602,566 

Year 1963 Year 1964 
, 

Jan. 
Feb. 
Mar. 
Apr. 
May 

160000 
_2600 
10700 
48400 
404250 

1300 
550 
700 
760 

2750 

14180 
1207 
2940 
4680 

my 

879,156 
67,574 

182,290 
;80,800 

1,612,410 

Jan. 
Feb. 
Mar. 
Apr. 
May 

6060 
5830 

121550 
36800 

1773 

330 
193 
950 
835 
420 

926 
857 

6368 
3304 

912 

57,394 
49,718 

394,824 
198,268 
56,550 

June 5960110060 1970' 118,194 June 950 225 406 24,382 
July 2100 525 884 54,820 July 1793 220 460 18,500 
Aug. 1060 340 468 29,010 Aug. 910 110 214 13,200 
Sept. 1750 150 399 23,968 Sept. 2300 110 185 11,100 
Oct. 2382 200 566 35,094 Oct. 2150 130 466 28,900 
Nov. 2960 190 730 43,816 Nov. 3720 130 424 25,400 
Dec. 11700 480 3263 202,330 Dec. 870 35 162 10,000 

Total .. .. .. 3,529,462 Total .. Olo ipe 
- 981,136 

Year 1965 Year 1966 

Jan. 740 30 152 9,450 Jan. 470 35 163 10,110 
Feb. 402 46 147 8,260 Feb. 680 22 155 8,690 
Mar. 90 6 35 2,170 Mar. 1410 40 107 6,660 
Apr. 26 4 16 934 Apr. 310 19 55 3,320 
May 35 17 25 1,540 May 80 27 49 3,010 
June 317 14 25 1,470 June 465 21 69 4,150 
July 78500 30 2830 175,300 July 47 14 27" 1,690 
Aug. 625 90 231 14,300 Aug. 525 11 J06 6,570 
Sept. 4255 59 147 8,790 Sept. 465 62 153 9,180 
Oct. 950 22 63 • 3,930 Oct. 1740 62 315 19,500 
Nov. ' 1210 17 71, 4,760 Nov. 29126 162 1710 102,000 
Dec. 16300 495 4349 

4 
270,000 Dec. 400 26 126 7,800 

Total .. .. .,. 500,904 
r 

Total .. .. .. 182,680 
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MITCHELL RIVER AT JACKADGERY 

Year 1967 

Appendix 17 S h e e t  8 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean 

Jan. 173400 46 4877 302,000 
Feb. 15600 720 2290 128,000 
Mar. 42400 1000 6580 408,000 
Apr. 9600 .960 3720 223,000 
May 880 275 605 37,500 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

357000 175 31200 1,870,000 

Total 
, 
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CLARENCE RIVER AT LILYDALE 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

A p p e n d i x  18 
S h e e t  1 

L a t i t u d e  2 9 ° 3 1 '  L o n g i t u d e  152°41' 

March 1 9 2 2  t o  date. 

4 5  years. 

R . L .  3 6 . 7 8  Assumed Datum. 
A p p r o x i m a t e l y  1 0 0  f e e t  a b o v e  s e a  level. 

CATCHMENT AREA: 6 , 4 4 0  s q u a r e  miles. 

CONTROL: G r a v e l  bar. 

EQUIPMENT: E x a c t e l  S e r v o m a n o m e t e r  ( r a n g e  9 1  feet), 
a n d  l o n g  t e r m  r e c o r d e r  i n s t a l l e d  i n  1965. 
S t a f f  g a u g e ,  r a n g e  0 t o  8 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  241 

( b )  Maximum observation 
i n  c u s e c s  : 520,000 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 4 2  
YEARS: 

MEAN ANNUAL DISCHARGE FOR 
4 2  YEARS: 

REMARKS: 

( c )  Minimum observation 
i n  c u s e c s  1.6 

7 0 0 , 0 0 0  cusecs. 

4 , 1 7 0  cusecs. 

3 , 0 4 6 , 0 0 0  a c r e  feet. 

S i n c e  November  1 9 2 4  f l o w s  a t  t h i s  station 
h a v e  b e e n  a f f e c t e d  b y  t h e  d i v e r s i o n s  from 
Nymboida P o w e r  S t a t i o n  t o  t h e  O r a r a  River. 
C o n s e q u e n t l y  mean d a i l y  a n d  a n n u a l  discharges 
h a v e  b e e n  g i v e n  f o r  t h e  42  c o m p l e t e  y e a r s  of 
r e c o r d  s i n c e  commencement o f  t h e  diversions. 
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CLARENCE RIVER AT LILYDALE 

Y e a r  1922 Y e a r  1923 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
in Custcs 

Min. Mean 

Discharge 
f o r  Month 
A c r e  Feet Max. I Min. I Mean . Max. 

Jan. No Records 357,000* Jan. 2980 333 1037 64.322 
Feb. No Records 687,000* Feb. 333 244 262 14,658 
Mar. No Records 263,000* Mar. 1165 244 456 28,292 
Apr. 1320 706 946 56,790 Apr. 11000 302 2958 177,492 
May 1880 472 780 48,388 May 4975 514 1474 91,396 
June 1100 606 785 47,108 June 808 333 466 27,980 
July 13670 884 1559 96,708 July 397 244 292 18,118 
Aug. 4820 706 1443 89,436 Aug. 1500 364 608 37,674 
Sept. 22525 606 3042 182,532 Sept. 1410 302 582 34,950 
Oct. 1320 656 875 54,224 Oct. 808 217 310 19,202 
Nov. 1500 302 649 38,950 Nov. 217 90 144 8,942 
Dec. 1590 397 862 53,418 Dec. 364A 75 147 9,110 

Total .. .. .. 1,974,554* Total . .  .41 O. 532,136 

Y e a r  1924 Y e a r  1925 

Jan. 706 190 266 16,496 Jan. 
3 0 8 0 1  

757 1926 119,404 
Feb. 1780 472 1035 60,032 Feb. 9 0 0 0  1426 3043 171,920 
Mar. 656 364 465 28,834 Mar. 5 8 9 0 0  1976 10578 655,842 
Apr. 606 364 458 27,464 Apr. 9 2 0 0  2070 4502 270,150 
May 364 244 300 18,598 May 3 2 7 6 0  1780 6558 406,612 
June 6420 244 1316 78,942 June 108700 1500 16705 1,002,300 
July 16575 656 4318 261,738 July 5600 1426 2639 163,640 
Aug. 2470 757 1209 74,972 Aug. 10575 1104 2513 155,790 
Sept. 2298 430 850 51,004 Sept. 3925 656 1260 75,624 
Oct. 514 273 350 21,710 Oct. 656 302 421 26,114 
Nov. 11975 514 4607 276,430 Nov. 15450 302 3164 189,898 
Dec. 2384 924 1409 87,398 Dec. 7200 808 1840 114,018 
Total .. .. .. 1,003,618 Total .. .. 3,351,312 

Y e a r  1926 Y e a r  1927 

Jan. 26460 1560 4912 304,516 Jan. 129.900 757 17049 1,057,030 
Feb. 1625 397 879 49,228 Feb. 16125 1426 4006 224,324 
Mar. 1760 364 543 33,670 Mar. 17025 1232 3455 214,242 
Apr. 1760 472 1007 60,408 Apr. 23200 1164 3299 239,398 
May 4500 364 1075 66,676 May 1164 514 745 46,190 
June 1560 808 1008 60,494 June 1044 514 631 37,874 
July 4650 757 1576 97,680 July 514 287 352 21,820 
Aug. 757 397 556 34,462 Aug. 273 134 190 11,756 
Sept. 397 287 329 19,760 Sept. 190 75 105 6,286 
Oct. 317 100 187 11,600 Oct. 895 176 350 21,728 
Nov. 121 44 67 4,032 Nov. 2858 273 581 34,874 
Dec. 7200 33 1605 99,534 Dec. 8500 1104 2333 144,674 

Total .. • • • • 842,060 Total .. .. .. 2,060,196 

Y e a r  1928 Y e a r  1929 

Jan. 14233 984 3895 241,462 Jan. 4080 530 1209 74,946 
Feb. 251400 2054 1435 2,983,240 Feb. 34500 790 11756 658,370 
Mar. 10350 2858 5352 331,812 Mar. 33300 1635 5591 346,644 
Apr. 130500 3190 17830 1,069,820 Apr. 132000 2125 12691 761,434 
May 8500 2470 3970 246,152 May 1870 970 1416 87,816 
June 51600 2015 6046 416,738 June ,J5 850 1147 68,812 
July 17250 3024 6782 420,518 July ,,300 970 3497 216,838 
Aug. 3425 1493 2322 143,946 Aug. 2925 910 1308 81,088 
Sept. 1493 837 1171 70,244 Sept. 9215 635 1432 85,910 
Oct. 1005 550 791 49,054 Oct. 37260 660 5352 331,840 
Nov. 1415 388 569 34,120 Nov. 1255 550 895 53,680 
Dec. 1375 388 802 48,706 Dec. 510 240 352 21,822 

Total .. .. .. 6,055,812 Total .. .. .. 2,789,200 

* Estimated. 
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CLARENCE RIVER AT LILYDALE 

Year 1930 Year 1931 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet. 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet Max. Min. Mean Max. Min. Mean 

1 
Jan. 5610 300 980 60,742 Jan. 735 140 261 16,158 
Feb. 6550 635 1976 110,664 Feb. 34500 130 5554 311,006 
Mar. 10560 635 3013 186,792 Mar. 8100 685 3580 221,940 
Apr. 7800 1680 3223 193,370 Apr. 9215 i005 2968 178,054 
May 71000 1590 8903 552,000 May 11050 1590 3850 238,740 
June 58500 2745 16645 998,720 June 4730 1255 2136 128,192 
July 30000 2745 8339 517,024 July 5800 1180 2198 136,254 
Aug. 10050 1335 3081 191,032 Aug. 1040 475 764 47,348 
Sept. 3110 820 1491 89,444 Sept. 790 335 491 29,462 
Oct. 3780 700 1344 83,320 Oct. 590 160 288 17,846 
Nov. 735 352 541 32,462 Nov. 910 190 459 27,522 
Dec. 510 170 264 16,378 Dec. 61100 335 9281 575,400 

Total .. .. .. 3,031,948 Total .. .. .. 1,927,922 

Y e a r  1932 Y e a r  1933 

Jan. 3500 285 890 55,208 Jan. 30900 335 5063 333,906 
Feb. 440 180 299 17,340 Feb. 12800 790 2526 141,460 
Mar. 180 90 124 7,680 Mar. 735 285 464 28,740 
Apr. 1970 170 809 48,522 Apr. 5070 270 1071 64,244 
May 550 270 392 24,316 May 2515 335 590 36,550 
June 790 317 501 30,082 June 33200 335 4576 274,580 
July 970 300 446 27,622 July 204000 910 13125 813,742 
Aug. 335 170 257 15,934 Aug. 7820 1590 3284 203,620 
Sept. 22750 130 2582 154,922 Sept. 2630 790 1360 81,590 
Oct. 2573 590 1194 74,032 Oct. 75600 1970 8937 554,084 
Nov. 7700 457 2014 120,814 Nov. 35900 2400 9383 562,988 
Dec. 2515 510 1037 64,320 Dec. 16470 3500 7772 481,860 
Total .. .. .. 640,792 Total .. .. .. 3,577,364 

Y e a r  1934 Y e a r  1935 

Jan. 80500 1680 8699 539,344 Jan. 19630 1100 4355 269,990 
Feb. 51600 1830 9431 528,146 Feb. 3800 555 2076 116,258 
Mar. 4750 1250 2383 147,720 Mar. 4110 970 2508 155,480 
Apr. 19350 2430 7708 462,462 Apr. 1880 345 937 56,206 
May 27600 1980 5863 363,478 May 1540 375 710 44,010 
June 2370 995 1391 83,440 June 375 187 277 16,604 
July 19500 730 2421 150,080 July 2720 293 852 52,890 
Aug. 16740 1770 4338 268,940 Aug. 475 170 277 17,150 
Sept. 12790 1500 4123 247,410 Sept. 2380 136 686 41,184 
Oct. 2400 940 1331 82,536 Oct. 3950 345 1230 76,240 
Nov. 2400 763 1225 73,486 Nov. 515 78 196 11,738 
Dec. 12790 635 3736 231,660 Dec. 2840 78 671 41,590 
Total .. .. . 3,178,702 Total .. •• •• 899,340 

Y e a r  1936 Y e a r  1937 

Jan. 2490 136 685 42,440 Jan. 12980 292 1713 106,176 
Feb. 1620 225 795 46,120 Feb. 41230 225 6640 371,830 
Mar. 27900 640 5047 312,936 Mar. 237000 1460 21443 1,329,496 
Apr. 3360 910 1708 102,480 Apr. 2070 910 1394 83,660 
May 1540 475 696 43,150 May 855 405 567 35,170 
June 910 405 549 32,950 June 1460 345 697 41,850 
July 475 318 371 23,000 July 745 440 519 32,190 
Aug. 910 78 344 21,344 Aug. 745 405 516 31,990 
Sept. 745 78 248 14,878 Sept. 2170 205 618 37,094 
Oct. 405 28 128 7,928 Oct. 1100 170 429 26,608 
Nov. 24 0 11 686 Nov. 10570 225 3367 202,040 
Dec. 5160 0 616 

. 
38,150 Dec. 6020 1250 2519 156,180 

Total .. .. .. 686,062 Total .. .. .. 2,454,284 
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CLARENCE RIVER AT LILYDALE 

Year 1938 Year 1939 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

Jan. 155670 505 11768 729,606 Jan. 1150 39 121 7,526 
Feb. 50000 2090 6813 381,508 Feb. 1150 39 238 13,356 
Mar. 11050 780 2260 140,128 Mar. 33500 30 9958 617,410 
Apr. 24160 1330 4309 258,566 Apr. 19220 1950 5430 325,774 
May 86500 960 8817 546,646 

. May 1730 840 1261 78,210 
June 6690 1325 2308 141,980 ' June 2320 595 947 56,824 
July 1520 775 1004 62,260 ; July 2070 450 928 57,520 
Aug. 2880 840 1249 77,430 1 Aug. 9350 370 1677 103,962 
Sept. 1235 335 572 34,310 Sept. 370 148 216 12,954 
Oct. 4170 335 838 51,974 ! 

, Oct. 5470 148 725 44,970 
Nov. 
Dec. 

2320 213 
4350 72 

502 I 30,110 
, 1 601 37,234 

. Nov. 
Dec. 

1840 
3660 

545 
72 

999 
1007 

59,956 
62,448 

T o t a l  ; . .  
! 

. .  
1 T 

. .  . 2,491,752 
j 

Total .. .. .. 1,440,910 

Y e a r  1940 Y e a r  1941. 
IJan. 

Feb. 
1Mar. 

Apr. 

' 1 3420 
2320 

63000 
' 1950 

335 
114 
168 
410 

8201 

858 
, 4795 1 

987 

5 0 , 8 6 0  , 
49,754 11 

2 9 7 , 2 7 4  
. 58,760 

Jan. 
Feb. 
Mar. 
Apr. 

22880 
23460 
14340 

3340 

710 
1420 

910 
1150 

7328 
5075 
4391 

_1549 

4 5 4 , 5 2 2  
I 

284,222 
272,244 

92,940 
May 410 106 178 1 1 , 0 1 4  i May 985 352 748 46,368 
June 106 

1 
85 91 1 5 , 4 7 8  ! June 13300 910 3317 199,050 

July 179 72 121 i 7 , 5 1 8  i July 910 370 627 38,904 
Aug. 85 49 60 i 3 , 7 0 4  Aug. 370 ' 168 236 14,628 
Sept. i 840 26 91 

, 
5 , 4 4 2  S e p t .  168 I 72 116 6,976 

O c t .  . 
26 10 151 9 2 4  ! O c t .  72 15 34 2;112 

! Nov. .1 840 6 48 I 2 , 8 5 4  . Nov. 190 10 86 5,186 
IDec. 
i i 3030 

/ 
114 1442 8 9 , 4 1 2  0 Dec. 168 10 1 66 4,114 

'Total : .. ! .. .. 5 8 2 , 9 9 4  'j T o t a l  i . .  
1 

... L1,421,266 

Y e a r  1942 

Jan. 169 
i 

8 
Feb. 62500; 99 
Mar. 54701 1170 
Apr. 1780) 335 
May 4551 149 
June 7201 191 
July 3000i 191 
Aug. 455 1 114 
Sept. 114! 39 
Oct. 8890! 30 
Nov. 15930i 550 
Dec. i 203401 39 
Total 1 •• 

1 
59 

' 

!10639 
i 2158 
1 629 

247 
298 
909 
256 

72 
1768 
2175 
2191 

Y e a r  1943 
7• 

3 , 6 3 6  rt Jan. 
595 ,762  Feb. 
133 ,820  ;, Mar. 

3 7 , 7 6 0  i Apr. 

. 56400 

, 3160' 
455 

1260 ' 

920 
300 

85 
72 

1 5 , 3 3 0  11 May 780J 66 
1 7 , 8 5 4  ' June 780 i 99 
5 6 , 3 7 4  ; July 114: 49 
1 5 , 9 1 4  1; Aug. 595 39 

4 , 4 1 2  Sept. 1065 . 122 
1 0 9 , 6 2 0  :,, Oct. 1620 85 
130 ,516  !I Nov. 21180 I 

1 
190 

128 ,382  1 Dec. 36900 335 
1 , 2 4 9 , 3 8 0  Total 1 • • 

, 8999 i 557,918 r 
863 48,314 
149 , 

1 9,260 
1 373 i 22,356 
! 232 ) 14,402 
I 316 1 18,962 
1 83 5,126 
1 205 : 12,706 

340 : 20,388 
i 313 1 19,428 

2754 165,246 
3755 i 232,790 

. .  
1 1,126,896 

Y e a r  1944 Year  1945 
' 

J a n .  88300 1460 12140 752,670 
1 

J a n .  720 30 208 12,926 
Feb .  18390 920 4023 233,360 Feb .  7760 17 884 49,512 
Mar. 1560 395 909 56,380 Mar. 7760 149 949 58,860 
A p r .  1080 150 576 34,542 Apr. 550 149 360 21,620 
May 141 60 90 5,420 May 228 131 167 10,172 
J u n e  122 99 102 6,140 June 418000 215 28536 1,712,154 
J u l y  2700 99 1159 71,832 July 9650 1640 3900 241,800 
Aug. .117300 191 11140 690,624 Aug. 2330 590 1134 70,280 
S e p t .  4710 660 1493 89,560 Sept. 2090 435 969 58,136 
Oct. 600 23 205 12,716 Oct. 960 210 331 20,512 
Nov. 169 39 99 5,954 Nov. 2700 121 581 34,838 
Dec. 131 17 52 i 3,252 Dec. 1860 230 739 45,838 
Total .. .. . .  

11,962,450 Total .. .. .. 1,336,848 
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CLARENCE RIVER AT LILYDALE 

Y e a r  1946 

A p p e n d i x  18 
S h e e t  5 

Y e a r  1947 

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. 12390 190 
, 

1789 110,892 Jan. 100900 107 9358 580,198 
Feb. 24490 481 5704 319,428 Feb. 145000 2970 25408 1,422,834 
Mar. 670000 2610 31772 1,969,852 Mar. 172330 2370 21865 1,355,660 
Apr. 15370 1290 5602 336,150 Apr. 90100 2850 12943 776,580 
May 1290 430 885 54,900 May No Records 110,000* 
June 430 159 286 17,162 June No Records 49,000* 
July 235 170 210 12,992 July No Records 23,400* 
Aug. 171 107 135 8,392 Aug. No Records 28,000* 
Sept. 1380 94 287 17,248 Sept. No Records 141,000* 
Oct. 1290 121 327 20,250 Oct. No Records 32,400* 
Nov. 1040 107 268 16,054 Nov. No Records 55,000* 
Dec. 1120 138 388 24,064 Dec. No Records 457,000* 
Total .. .. .. 2,907,384 Total . .  . .  a .. 5,031,072* 

Y e a r  1948 Y e a r  1949 
, t 1 1 

Jan. No Records 152,000* Jan. No Records 111,000* 
Feb. No Records 34,100* Feb. No Records 102,000* 
Mar. No Records 382,000* Mar. No Records 1,440,000* 
Apr. No Records 224,000* Apr. No Records 270,000* 
May No Records 720,000* May No Records 88,000* 
June No Records 2,280,000* June No Records 191,500* 
July No Records 209,000* July No Records 230,000* 
Aug. No Records 77,500* Aug. No Records 400,000* 
Sept. No Records 84,700* Sept. No Records 256,000* 
Oct. No Records 41,900* Oct. No Records 670,000* 
Nov. No Records 33,200* Nov. No Records 472,000* 
Dec. No Records 24,800* Dec. No Records 173,000* 
Total 00 S O  

1 

00 4,263,200* Total 00 0 0  00 4,403,500* 

Y e a r  1950 Y e a r  1951 

Jan. 159000 207 7724 478,876 Jan. 158300 3650 24846 1,540,460 
Feb. 192000 1040 23926 1,339,908 Feb. 109900 5140 15460 865,640 
Mar. 91900 4110 13878 860,460 Mar. 107500 4790 16990 1,053,240 
Apr. 17400 3220 7917 475,040 Apr. 6040 1960 3652 219,120 
May 4110 1260 2438 151,160 May 2520 1190 1647 102,100 
June 630000 965 44532 2,671,948 June 18100 961 3741 224,444 
July 178000 8600 43524 2,698,526 July 2000 910 1293 80,160 
Aug. 48400 6040 13450 833,960 Aug. 1740 720 999 61,940 
Sept. 13100 3950 6481 388,860 Sept. 720 380 500 30,002 
Oct. 50400 4450 16969 1,052,060 Oct. 486 210 364 22,560 
Nov. 31000 3650 12066 723,980 Nov. 210 94 148 8,886 
Dec. 18400 3650 6910 428,480 Dec. 94 62 70 4,340 
Total .. .. .. 12,103,258 Total .. .. .. 4,212,892 

Y e a r  l c  Y e a r  1953 

Jan. 140 62 100 6,230 Jan. 8820 334 1745 108,168 
Feb. 4320 40 872 50,564 Feb. 178000 334 12651 708,430 
Mar. 11700 433 2158 133,820 Mar. 81100 2290 11384 705,786 
Apr. 5340 600 1546 92,760 Apr. 5560 1050 2136 128,160 
May 1820 540 1057 65,520 May 3330 720 1238 76,760 
June 5760 486 1728 103,692 June 720 334 453 27,174 
July 980 486 672 41,672 July 290 248 282 17,476 
Aug. 121300 850 11820 732,826 Aug. 425 187 224 13,896 
Sept. 1740 540 959 57,560 Sept. 378 131 258 15,510 
Oct. No Records 117,000* Oct. 220 88 165 10,228 
Nov. 3000 i 380 998 59,886 Nov. 255 32 136 8,132 
Dec. 910 114 I 287 17,822 Dec. 32 12 22 1,378 
Total •• •• I •• 1,479,352* Total •• •• •• 1,821,098 

* Estimated. 
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CLARENCE RIVER AT LILYDALE 

Year 1954 Year 1955 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean Max. Min. Mean 

Jan. 158 12 52 3,216 Jan. 16200 610 4118 255,302 
Feb. 700000 88 29821 1,669,998 Feb. 25900 1660 4998 279,860 
Mar. 12000 777 3712 230,130 Mar. 292100 3200 27206 1,686,792 
Apr. 1130 387 658 39,510 Apr. 159000 4620 20286 1,219,180 
May 1760 301 685 42,484 May 242300 8000 17839 1,106,004 
June 7770 610 2110 126,594 June 9000 2800 4607 276,440 
July 281200 489 21880 1,356,566 July 4110 1840 2391 148,260 
Aug. 19600 1340 3543 219,660 Aug, 1950 930 1215 75,360 
Sept. 11200 610 2538 152,304 Sept. 1340 852 968 58,080 
Oct. 77800 2080 13558 840,620 Oct. 3500 495 1150 71,272 
Nov. 56400 1550 7693 461,578 Nov. 2290 300 726 43,558 
Dec. 4610 1340 2198 136,300 Dec. 8600 200 3239 200,848 
Total .. •, _.._ .. 5,278,960 Total .., ,. , ,  _L____________ 5,420,956 

Year 1956 Year 1957 

Jan, 207300 780 13420 832,040 Jan. 2690 248 711 44,106 
Feb. 441000 5000 62211 3,608,260 Feb. 8860 248 I 2556 143,120 
Mar. 89500 9300 29688 1,840,634 Mar. 5880 1020 I 2335 144,800 
Apr. 39100 3630 11256 675,340 Apr. 950 330 532 31,900 
May 229500 3430 17880 1,108,560 May 330 158 221 13,716 
June 93700 2080 7894 473,646 June 248 158 165 9,882 
July 5880 2000 3612 223,940 July 520 215 I 284 17,578 
Aug. 2520 1020 1471 91,200 Aug. 5280 158 732 45,404 
Sept. 1170 730 953 57,200 Sept. 2780 112 530 31,774 
Oct. 1320 520 745 46,220 Oct, 248 33 I 77 4,774 
Nov. 570 215 388 23,286 Nov. 520 33 197 ;1,804 
Dec 6900 185 892 55,288 Dec. 215 10 45 2,784 
Total_ .. ., .. 9,035,614 Total .  .. .. 501,642 

Year 1958 Year 1959 

Jan. 2000 58 385 23,894 Jan, 425000 1700 34587 2,144,400 
Feb. 2960 470 1276 71,440 Feb. 280400 4120 21249 1,189,920 
Mar. 19200 248 2405 149,136 Mar 111900 3500 18273 1,132,940 
Apr. 2870 375 1525 91,520 Apr. 23600 2480 7434 446,020 
May 1470 215 593 36,782 May 2350 1180 1615 100,140 
June 15200 215 2227 133,626 June 1180 640 894 53,620 
July 1550 330 804 49,860 July 4500 700 1481 91,820 
Aug. 5880 248 1230 76,276 Aug. 1360 580 799 49,540 
Sept. 1250 330 570 34,230 Sept. 3750 640 1640 98,380 
Oct, 840 215 421 26,082 Oct. 2350 530 1111 68,900 
Nov. 185 58 104 6,262 Nov 138000 1270 20410 1,224,620 
Dec. 3630 285 1221 75,720 Dec. 39100 3360 11899 737 ,720  

_ Total ., .. 774,828 Total .. ,_ ,. 7,338,020 

Year 1960 Year  i961 
1 

Jan 
Feb, 

6370 
4060 

1390 
1310 

2930 
2482 

181,680 
143,960 

Jan. 
Feb. 

110 
64500 

60 
80 

72 
[ 

4,480 
5831 326,560 

Mar. 22300 1650 4798 297,460 Mar. 2430 590 i040  64,500 
Apr. 1920 780 1358 81,500 Apr 1650 530 829 49,760 
May 2430 650 773 47,900 May 1070 280 431 26,700 
June 2200 650 1020 61,200 June 2430 530 1417 85,040 
July 850 590 709 43,940 July 3250 280 645 • 39.960 
Aug, 990 370 623 38,640 Aug, 1480 530 840 52,080 
Sept, 370 140 256 15,348 Sept 3250 320 771 46,280 
Oct, 530 140 253 15,668 Oct. 4410 280 2083 129,120 
Nov. 370 80 163 9,796 Nov. 8250 370 2427 145,640 
Dec. 470 60 217 13,460 Dec, 42100 1830 8 ! 6 ;  506,340 
Total • • • • ' 950,552 Total • • 1,476,460 
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CLARENCE RIVER AT LILYDALE 

Y e a r  1962 

A p p e n d i x  18 S h e e t  7 

Y e a r  1963 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 52000 4300 16600 1,030,000 Jan. 227100 3350 27300 1,690,000 
Feb. 6285 2100 3800 213,000 Feb 12000 1420 3290 184,000 
Mar. 30700 1390 6490 402,000 Mar. 33600 1520 8820 547,000 
Apr. 252300 3300 25800 1,550,000 Apr. 51600 2280 8410 504,000 
May 5800 1900 2760 171,000 May 491000 5770 48200 2,990,000 
June 1900 700 1140 68,600 June 5970 2910 4240 254,000 
July 270400 620 22100 1,370,000 July 4200 1400 2140 133,000 
Aug. 12120 2020 3760 233,000 Aug. 1920 960 1200 74,100 
Sept. 2140 1240 1620 97,100 Sept. 2650 450 983 59,000 
Oct. 2270 490 778 48,200 Oct. 3170 650 1110 68,900 
Nov. 700 330 440 26,400 Nov. 6500 510 1960 118,000 
Dec. 117300 330 7070 439,000 Dec. 20400 1810 6970 4 3 2  000 
Total .. .. .. 5,648,300 Total 0O 06 O6 7,054,000 

Y e a r  1 9 6 4  Y e a r  1965 

Jan. 3900 880 1690 105,000 Jan. 1150 130 356 
Feb. 10760 800 2530 147,000 Feb. 1240 150 413 
Mar. 182000 2270 16400 1,020,000 Mar. 920 20 150 
Apr. 56400 2520 9340 560,000 Apr. 40 10 29 
May 5450 1830 3020 187,000 May 50 40 46 
June 3800 980 1650 98,800 June 95 30 56 
July 2650 740 1380 85,300 July 211100 \70 9714 
Aug. 1330 430 662 41,000 Aug. 1810 310 752 
Sept. 820 340 454 27,200 Sept. 2470 310 730 
Oct. 2160 340 925 57,400 Oct. 540 125 222 
Nov. 3500 340 969 58,200 Nov. 660 60 162 

pet. 900 130 371  23,000 Dec. 33400 490 8720 
LTotal •• • • •• 2,409,900 Total 

.. 
Y e a r  1966 Year 1967 

Jan. 1300 180 491 30,500 J a n .  -184600 235 7217 
Feb. 1390 150 635 35,600 Feb. I 39800 1340 4405 
Mar. 790 150 399 24,700 Mar. 106600 2550 20225 
Apr. 440 100 191 11,430 Apr. 10340 2100 5585 
May 340 100 179 11,120 May 4070 840 1648 
June 260 100 165 9,910 June 510000 690 58700 
July 170 52 97 6,000 July 
Aug. 1645 40 358 22,200 Aug. 
Sept. 1390 310 612 36,700 Sept. 
Oct. 2475 190 594 36,800 Oct. 
Nov. 28900 450 2850 171,000 Nov. 
Dec. 840 117 352 21,800 Dec:___ 
Total •• • • 417,760 Total 

22,100 
23,100 

9,300 
1,740 
2,860 
3,350 

602,000 
46,660 
43,800 
13,740 

9 7 5  , 0 
540,000 

11,318,360 

447,000 
247,000 

1,254,000 
335,000 
102,000 

3,524,000 
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ORARA RIVER AT KARANGI NO. 2 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

A p p e n d i x  19 
S h e e t  1 

L a t i t u d e  3 0 0 1 5 '  L o n g i t u d e  153°02' 

J u l y  1951  t o  date 

15  years 

R . L .  8 1 . 5 8  Assumed Datum, 
A p p r o x i m a t e l y  3 0 0  f e e t  a b o v e  s e a  level. 

CATCHMENT AREA: 51 s q u a r e  miles 

CONTROL: C o n c r e t e  m e a s u r i n g  weir 

EQUIPMENT: S t a f f  g a u g e ,  r a n g e  0 t o  2 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  87 

( b )  Maximum observation 
i n  c u s e c s  550 

( c )  Minimum observation 
I n  c u s e c s  2.7 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 15 
YEARS: 

MEAN ANNUAL DISCHARGE FOR 
15 YEARS: 

2 5 , 0 0 0  cusecs 

2 1 9  cusecs 

1 6 0 . 0 0 0  a c r e  feet. 



Year 1951 

Month 
Discharge 
i n  Cusecs 

D i scharge  • 
f o r  Month 
Acre Feet 

Month 
Max. Min. Mean 

Jan. .. . .  .. .. Jan. 
Feb. •• • •  • •• •• Feb. 
Mar. .. . .  .. .. Mar. 
Apr. • • • •  •• •• Apr. 
May •• • • •• • • May 
June •• • •  •• • • June 
July •• • • •• •• July 
Aug. 58 1 21 1 34 2,082 Aug. 
Sept. 21 13 19 1,156 Sept. 
Oct. 17 9 15 910 Oct. 
Nov. 9 3 . 5  6 1 376 Nov. 
Dec. 3.5 2 2.4 151 Dec. 
Total •• • •  • • •• Total 

_ 

Year 1953 

Jan. 1210 1 69 4,278 Jan. 
Feb. 7000 21 1049 59,744 Feb. 
Mar. 13820 126 901 55,832 Mar. 
Apr. 487 55 141 8,486 Apr. 
May 109 55 78 4,866 May 
June 73 24 38 2,270 June 
July 20 16 18 1,128 July 
Aug. 16 10 14 848 Aug. 
Sept. 13 7 12 708 Sept. 
Oct. 10 7 7 464 Oct. 
Nov. 7 3 5 292 Nov. 
Dec. 3 1 . 5  2.2 138 Dec. 
Total •• 139,054 Total 

Y e a r  1955 

Jan. 10700 36 413 25,598 Jan. 
Feb. 196 79 130 7,262 Feb. 
Mar. 9570 96 715 44,326 Mar. 
Apr. 19800 168 897 53,846 Apr. 
May 17600 66 464 28,754 May 
June 143 56 89 5,318 June 
July 56 3 4  48 2,976 July 
Aug. 34 25 29 1,774 Aug. 
Sept. 1800 21 68 4,092 Sept. 
Oct. 746 21 64 3,954 O c t .  i 
Nov. 66 18 39 2,312 Nov. I 
Dec. 1920 12 270 16,758 Dec. 
Total •• • • 196,970 Total 

Y e a r  1957 

Jan. 25 9 13 824 Jan. 
Feb. 1190 6 . 5  211 11,818 Feb. 
Mar. 4430 66 404 25,040 Mar. 
Apr. 66 29 42 2,550 Apr. 
May 29 18 22 1,366 May 
June 18 9 • 14 852 June 
July 15 9 12 738 July 
Aug. 5400 12 181 11,222 Aug. 
Sept. 96 21 37 2,202 Sept. 
Oct. 18 9 13 786 Oct. 
Nov. 15 4 . 5  9 543 Nov. 
Dec. 21 4 . 5  9 553 Dec. 

Total , 5 8 , 4 9 4  
A 

Total 

- 1 2 8 -  Appendix 19 S h e e t  2 

ORARA RIVER AT KARANGI 

Year 1952 

Discharge 
i n  Cusecs 

Max. Min. 

2 0.5 
487 0.5 
400 36 

1150 36 
71 21 

4430 13 
36 17 

12460 21 
71 21 
49 21 
17 3.5 

6 0.5 

/Discharge 
f o r  Month 

Mean Acre Feet 

1 . 1  69 
40 2,331 
82 5,054 

111 6,638 
38 2,340 

137 8,224 
23 1,428 

593 36,794 
38 2,286 
25 1,578 
10 600 

2 . 4  151 

. .  . .  . .  67,493 

Year 1954 

13 1 . 5  7 410 
25000 9 1092 1 61,140 

241 42 115 • 7,130 
879 42 9 4  5,630 
372 42 107 6,652 
3721 49 9 4  5,628 

185001 42 1 703 43,570 
169 36 68 4,240 

7000 25 383 23,006 
1400 126 300 18,594 

1 0 0 1 0 ,  58 566 33,948 
5800 42 162 10,026 

219,974 

Y e a r  1956 

5650 41 
20300 143 
11400 226 

508 96 
14600 66 

7620 41 
119 41 

56 25 
25 21 
21 15 
15 6.5 
56 6.5 

•• 

Y e a r  1958 

358 22,214 
2646 141,6 
1448 89,752 

201 12,050 
529 32,799 
262 15,722 

66 4,064 
39 2,394 
24 1,428 
18 1,134 
11 651 
16 981 

• •  325,056 

41 6.5 12 
48 6.5 20 

4430 15 180 
6200 41 318 

119 41 68 
4100 41 318 

226 34 75 
7400 29 282 

48 29 41 
29 15 23 
15 9 12 
29 9 13 

739 
1,097 

11,156 
19,060 

4,226 
19,060 

4,660 
17,510 

2,450 
1,446 

750 
806 

8 2 , 9 6 0  , 
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olAgot RIVER AT KARANGI 

Year 1959 

Appendix 19 S h e e t  3 

Year 1960 
. 

Month 
_ Oktarge 

4 USW 
Min. Mean 

Discharge 
f o r  Month 
Acre Feet 

Month 
Discharge 
in Cusefs 

Min. Mean 

Discharge 
•for Month 
Acre Feet Max. Max. 

Jan. 20000 25 970 60,148 Jan. 5100 41 396 24,552 
Feb. 16900 119 1220 68,300 Feb. 2160 56 232 13,472 
Mar. 10500 119 741 45,916 Mar. 7300 119 800 49,620 
Apr. 1290 79 248 14,904 Apr. 549 56 126 7,544 
May 72 48 57 3,564 May 226 41 75 4,658 
June 56 34 44 2,666 June 119 41 62 3,696 
July 765 29 107 6,636 July No Records 2,000* 
Aug. 56 25 37 2,272 Aug. 24 18 21 1,316 
Sept. 3510 34 209 12,524 Sept. 17 13 15 878 
Oct. 79 34 44 2,716 Oct. 24 10 13 792 
Nov. 18900 34 948 56,894 Nov. 14 10 11 670 
Dec. 196 66 98 6,092 Dec. 10 5 75 462 
Ti i ta l  

.. .. .. 282,632 1 T o t a l  
_ . .  .. .. 109,660* 

Year 1961 Year 1962 
Jan. 24 45 9.2 572 Jan. 6200 61 504 31,230 
Feb. 2000 13 233 13,046 Feb. 591 69 178 9,960 
Mar. 210 52 89 5,494 Mar. 4520 61 452 28,048 
Apr. 139 41 63 3,788 Apr. 19000 117 1819 109,120 
May 549 28 68 4,202 May 2880 84 393. 24,348 
June 3645 61 329 19,738 June 88 44 56 3,370 
July 56 33 40 2,506 July 12000 38 1045 64,800 
Aug. 52 27 34 2,110 Aug. 468 59 122 7,560 
Sept. 3420 24 151 9,046 Sept. 61 38 47 2,820 
Oct. 429 39 95 5,904 Oct. 36 22 28 1,710 
Nov. 61 34 50 2,972 Nov. 22 17.0 20 1,170 
Dec. 1090 46 146 9,082 Dec. 3340 15.0 201 12,500 

- Total 40 .0 00 78,460 Total , 
• • • • .. 

. 296,636 

Year 1963 Year 1964 
Jan. 
Feb. 
Mar. 
Apr. 

5600 
111 

6700 
17600 

94 
56 
98 
94 

524 
73 

952 
1081 

32,500 
4,070 

59,100 
64,900 

Jan. 
Feb. 
Mar. 
Apr. 

116 
4430 

18950 
5000 

32 
38 
80 

112 

57 
526 
8$2 
515 

3,540 
30,000 
52,800 
30,900 

May 19200 . 78 1816 113,000 May 170 57 92 ' 5,720 
June 3340 78 300 18,000 June 57 34 46 2,770p 
July 160 61 85 5,290 July 38 22 29 

-Aug. 56 36 43 2,670 Aug. 38 16.0 20 1,260 
Sept. 620 18.0 60 3,570 Sept 19.0 14.0 15.9 956 
Oct. 116 38 72 4,440 Oct. 14.0, 9.0 11.6 719 
Nov. 670 29 86 5,170 Nov. 59 10.0 19.0 1,140 
Dec. 850 48 204 12,700 Dec. 22 8.0 13.3 8AL: 
Total .. .. .. 325,410 Total .. .. 132,407 

Year 1965 Year 1966 
Jan. 
Feb. 
Mar. 
Apr. 
May. 

8.5 
11.0 

20 
14.0 
14.0 

7.0 
7.0 
7.0 
6.0 
6.5 

7.6 
8.0 

14.5 
10.9 

8.8 

469 
448 
900 
653 
546 

Jan. 
Feb. 
Mar. 
Apr. 
May 

59 
130 

27 
330 

55 

20 
14 
19 
11 
19 

31 
31 
22 
44 
29 

1,920 
1,740 
1,360 
2,620 
1,770 

June 135 6.0 23 1,350 June 570 16 54 
. 
3) 240 

-f,254 July 7300 22 354 21,900 July 27 14 20 
Aug. 53 25 34 2,090 Aug. 19 13 15 
Sept. 27 15.0 22 1,350 Sept. 24 14 18 1 090. , , Oct. 16.0 11.0 13.0 805 Oct. 23 13 17 1,080 
Nov. 3340 6.0 146 8,730 Nov. 1890 19 110 6,630 
Dec. 955 59 253 15,700 Dec. ' 23 13 18 1,090 

Total .. .. .. 54,941 i Total .. .0 04 24,730 



Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
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ORARA RIVER AT KARANGI 

Y e a r  1967 

D i s c h a r g e  Discharge 
i n  C u s e c s  J f o r  Month 

Max.  1Mm. 

1 9 6 0 0  14 
1 0 4 0  56 
1 2 4 0  120 
1 2 4 0  77 

89  40 
1 5 4 0 0  35 

A p p e n d i x  19 S h e e t  4 

Mean A c r e  Feet 

811 50,300 
192 10,700 
412 25,500 
332 19,900 

6 6  4,110 
2 8 5 0  171,000 

Total 



-130- A p p e n d i x  20 
S h e e t  1 

NYMBOIDA POWER STATION DIVERSIONS 

The  Nymboida P o w e r  S t a t i o n  i s  a h y d r o - e l e c t r i c  g e n e r a t i n g  station 

o p e r a t e d  b y  t h e  N o r t h e r n  R i v e r s  C o u n t y  C o u n c i l ,  w i t h  h e a d q u a r t e r s  at 

Grafton. 

A l o w  w e i r  h a s  b e e n  b u i l t  a c r o s s  t h e  Nymboida R i v e r  a b o u t  t h r e e  miles 

d o w n s t r e a m  f r o m  t h e  g a u g i n g  s t a t i o n  a t  N y m b o i d a ,  a n d  i t  impounds  a storage 

o f  a b o u t  2 5 0  m i l l i o n  g a l l o n s ,  o r  some 9 0 0  a c r e  f e e t .  From t h e  weir 

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

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

t o  t h e  p o w e r  s t a t i o n ,  l o c a t e d  o n  t h e  f l o o r  o f  t h e  v a l l e y  o f  G o o l a n g  Creek, 

a l i t t l e  o v e r  o n e  m i l e  t o  t h e  e a s t  o f  t h e  N y m b o i d a  R i v e r  a n d  a b o u t  2 0 0  feet 

l o w e r  t h a n  t h e  N y m b o i d a  R i v e r  w e i r .  T a i l w a t e r  f r o m  t h e  p o w e r  station 

p a s s e s  i n t o  G o o l a n g  C r e e k ,  a n d  t h e n c e  i n t o  B l a x l a n d ' s  C r e e k ,  w h i c h  joins 

t h e  O r a r a  R i v e r  a b o u t  o n e  m i l e  d o w n s t r e a m  f r o m  C o u t t  s Crossing. 

D e t a i l s  o f  t h e  d i v e r s i o n s ,  w h i c h  commenced  i n  1 9 2 4 ,  a r e  r e c o r d e d  b y  the 

N o r t h e r n  R i v e r s  C o u n t y  Council. 

I n  t h e  f o r t y - t w o  y e a r s  f r o m  1925  t o  1 9 6 6 ,  t h e  a v e r a g e  a n n u a l  diversion 

h a s  b e e n  1 3 1 , 0 0 0  a c r e  f e e t ,  e q u i v a l e n t  t o  a c o n t i n u o u s  f l o w  o f  179 cusecs. 

T h e  maximum a n n u a l  d i v e r s i o n  w a s  o v e r  2 6 3 , 0 0 0  a c r e  f e e t  ( 3 6 0  c u s e c s )  in 

1 9 5 0 ,  a n d  t h e  maximum m o n t h l y  d i v e r s i o n  w a s  2 3 , 5 5 0  a c r e  f e e t  ( 3 9 2  cusecs) 

i n  S e p t e m b e r  1956. 
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Year Jan. Feb. Mar. Apr.  May June J u l y  Aug. Sept. Oct.. Nov. Dec. Total 

1925 
1926 
1927 
1928 
1929 
1930 
1931 NO MONTHLY DIVERSIONS AVAILABLE FOR 1 9 2 4  TO 1937 

6250 
9500 

11460 
12750 
15760 
19100 
21800 

1932 24000 
1933 23360 
1934 59100 
1935 72600 
1936 77700 
1937 97300 
1938 9672 9672 10498 9092 9528 9342 9614  9478 9368 • 10008 9662 7166 113100 
1939 6748 6724 11506 11310 11740 11092 11694 11356 8900 12104 12380 12714 128268 
1940 13504 10648 10950 12970 11380 7896 6642 6258 4722 3720 2166 11022 101878 
1941 ; 12694 12888 14366. 13290 12814 12334 10228 7050 4278 3788 4262 1618 109610 
1942 . 1632 12170 14376 13672 8626 8880 9722 6016 4178 9938 13934 14748 - 117892 
1943 15044 13760 11600 12804  12940 15008 10024 11486 13366 15254 13778 .15646 160704 
1944 15628 15388 16642 14732 10786 9080 14280 12032 14742 13460 8658 7394 152822 
1945 7616 6772 7572 10226 9222 13858 15220 15662 14066 10476 10324 15238 136252 

0 

alov 

wi 

suoTsianTa 

rt 
• 

NOI1VIS 

llama 

vaioamm 



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

1946 12624 13058 16270 15678 17138 13120 8950 5598 6298 5748 4818 6292 125592 
1947 8898 15138 16934 17486 17152 17084 13220 10598 10776 7362 10166 16572 161386 
1948 19206 17388 18516 18328 18502 16302 19590 19560 16448 12322 11264 9030 196456 
1949 14188 14570 21442 21120 21424 20778 20274 21476 22140 22500 21466 22170 243548 
1950 22266 21126 23278 22380 22628 20746 22748 22804 21270 21788 20684 21384 263102 
1951 21826 19732 21484 18900 19700 19800 19600 16100 13800 11450 5910 5200 193502 
1952 . 1970 1460 16100 17200 10130 13800 9180 19100 19300 17100 10850 7800 143990 
1953 13760 15150 19800 21000 19700 14350 9980 7100 5500 4350 1980 1820 134490 
1954 6419 11300 19340 17950 17410 18420 18200 19100 18120 18490 18630 19840 203219 
1955 19770 18000 20410 19980 20420 19830 20470 19450 17340 16910 15300 17810 225690 
1956 20140 19770 22020 19880 19870 19350 20000 19850 23550 12830 7560 1150 205970 
1957 9580 17410 21620 20030 13340 9070 8430 8820 13320 6100 7280 6210 141210 
1958 9240 13780 18380 20070 19920 19510 20600 20460 16440 10740 6370 14880 190390 
1959 19130 19140 21040 20530 10820 19560 20450 29800 20070 20300 20340 20680 241860 
1960 20440 19100 21750 20590 20730 20400 17220 11540 8010 7440 5320 5180 177720 
1961 8520 13910 20460 19510 14860 20910 18650 17150 17300 20700 20200 21100 213270 
1962 21200 19510 21700 20000 21800 20700 20300 21500 20300 17800 15600 17050 237460 
1963 22150 19500 20970 20750 21700 20900 21440 21588 16550 10960 20462 21333 248303 
1964 20692 19907 21300 21055 21142 20076 17366 12722 9793 8200 9224 6567 188044 
1965 9529 10233 7446 5986 5992 6399 14837 20265 13846 10033 6147 22521 133234 
1966 19874 15607 13481 9715 8320 9663 6246 9206 9637 13979 20247 12844 148819 
1967 20021 19568 21823 21203 21346 20026 laaa 

eloy 

uT 

1-4 
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FIGURE 26 
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