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WATER RESOURCES OF THE UPPER HUNTER VALLEY 

PREFACE 

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

F . 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 

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

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

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

t o  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  f o r m u l a t i o n  o f  a b a l a n c e d  and soundly  based  programme of 

w a t e r  conservation. 

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

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

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

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

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

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

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

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

Reports  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  date 

have  c o v e r e d  n i n e t e e n  mauor v a l l e y s  and a number o f  minor v a l l e y s .  This 

r e p o r t  on t h e  w a t e r  r e s o u r c e s  o f  t h e  Upper Hunter V a l l e y  i s  t h e  fifteenth 

t o  be issued. 

JACK G. BEALE. M.L.A. 

September 1969. 
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WATER RESOURCES OF THE UPPER HUNTER VALLEY 

1 .  INTRODUCTION 

With t h e  e x c e p t i o n  o f  t h e  a i r  h e  b r e a t h e s ,  w a t e r  i s  t h e  most  important 

n a t u r a l  r e s o u r c e  r e q u i r e d  f o r  t h e  w e l f a r e  o f  man. I n  t h e  international 

sphere  t h e  w a t e r  r e s o u r c e s  o f  a n a t i o n  a r e  o f  prime importance t o  national 

p r o s p e r i t y  and t h e  w e l f a r e  o f  a community i s  dependent t o  a l a r g e  e x t e n t  on 

t h e  proper  development and u s e  o f  a v a i l a b l e  water  resources. 

Water c o n s e r v a t i o n  i n  A u s t r a l i a ,  a s  i n  o t h e r  major n a t i o n s ,  i s  therefore 

a s e r v i c e  o f  prime n a t i o n a l  importance ,  i n c r e a s i n g  l i v i n g  s tandards  and 

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

I t  h a s  b e e n  e s t i m a t e d  t h a t  t h e  t o t a l  volume o f  w a t e r  on  E a r t h ,  i n  all 

i t s  forms,  i s  o f  t h e  o r d e r  o f  320 m i l l i o n  c u b i c  m i l e s .  As one c u b i c  m i l e  is 

e q u i v a l e n t  t o  about  a m i l l i o n  m i l l i o n  g a l l o n s ,  t h e  magnitude o f  this 

r e s o u r c e  i s  d i f f i c u l t  t o  visualise. 

However t h e  u s e f u l n e s s  o f  t h i s  r e s o u r c e  i s  v e r y  l i m i t e d  a s  about  97.2 

p e r c e n t  i s  i n  t h e  o c e a n s  and a f u r t h e r  2 p e r c e n t  i s  s t o r e d  i n  t h e  p o l a r  icecaps. 

S i n c e  underground w a t e r  c o m p r i s e s  o v e r  9 9 . 5  p e r c e n t  o f  t h e  remaining  0.8 

p e r c e n t  t h e  amount o f  f r e s h  w a t e r  c o n t a i n e d  i n  l a k e s  and s treams  approximates 

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

Modern communit ies ,  p a r t i c u l a r l y  i n  l a r g e  c i t i e s ,  make huge demands on 

w a t e r  s u p p l i e s  f o r  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  p u r p o s e s .  I n  the 

p r o d u c t i o n  o f  a t o n  o f  s t e e l  about  300  t o n s  o f  w a t e r  a r e  used;  about  2k t o n s  of 

w a t e r  a r e  r e q u i r e d  t o  grow t h e  g r a i n  f o r  and produce a l o a f  o f  bread and a ton 

o f  paper  r e q u i r e s  about  60 t o n s  o f  w a t e r .  Furthermore i t  h a s  been estimated 

t h a t  o v e r  t h i r t y  t o n s  o f  w a t e r  a r e  r e q u i r e d  t o  produce t h e  normal d a i l y  food 

requirement  o f  an adult. 

Water demands f o r  i r r i g a t i o n  purposes  a r e  much g r e a t e r  than  f o r  domestic 

o r  i n d u s t r i a l  u s e s .  Annual requ irements  o f  c rops  a r e  u s u a l l y  o f  t h e  o r d e r  of 

two t o  t h r e e  f e e t  depth ,  and dur ing  droughts  i t  i s  n e c e s s a r y  t o  supp ly  the 

m a j o r i t y  o f  t h i s  requirement  by i r r i g a t i o n .  The r e l a t i v e  magnitude o f  this 

demand c a n  be a s s e s s e d  when i t  i s  r e a l i s e d  t h a t  a depth o f  t h r e e  f e e t  over 

o n l y  one  a c r e  i s  e q u i v a l e n t  t o  o v e r  8 0 0 , 0 0 0  g a l l o n s  (more than  3 , 5 0 0  tons). 

The g r o s s  water  r e s o u r c e s  o f  any c o u n t r y  a r e  u s u a l l y  c o n s i d e r e d  t o  be the 

combined t o t a l  amounts o f  p r e c i p i t a t i o n ,  c o n s i s t i n g  o f  r a i n ,  h a i l  o r  snow, 
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which f a l l  on t h e  l a n d .  The s u r f a c e  water  r e s o u r c e s  a r e  normal ly  regarded as 

t h e  amounts o f  water  i n  r i v e r s  and lakes. 

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

average  annual  p r e c i p i t a t i o n ,  t h e  average  r a i n f a l l  b e i n g  o n l y  1 f e e t  whereas 

A f r i c a ,  A s i a ,  Europe and North America a l l  r e c e i v e  about 2 f e e t  and South 

America r e c e i v e s  an average  o f  a lmost  4 j  feet. 

However t h e  n a t u r a l  p r o c e s s e s  o f  e v a p o r a t i o n ,  t r a n s p i r a t i o n  and seepage 

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

s u b t r a c t e d  from c o n t i n e n t a l  p r e c i p i t a t i o n s ,  the  r e s i d u a l s  ( o r  s u r f a c e  water 

r e s o u r c e s ) ,  show t h a t  A u s t r a l i a  has  a comparat ive  r u n o f f  much l e s s  than 

i n d i c a t e d  by t h e  average  rainfalls. 

The average  annual s u r f a c e  water  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 

hate 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  which i s  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  c o n t i n e n t a l  a r e a .  I n  comparison,  surface 

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

A s i a  and Europe,  11 i n c h e s  i n  North America and 19 i n c h e s  i n  South America. 

The A u s t r a l i a n  c o n t i n e n t  h a s  a r e l a t i v e l y  f l a t  and low topography and 

t h e r e f o r e  no a r e a s  a r e  permanently snow c o v e r e d .  As a r e s u l t  s t reamf lows  in 

A u s t r a l i a  a r e  m a i n 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  storms 

and t h e r e f o r e  tend t o  e x h i b i t  g r e a t e r  v a r i a b i l i t y  i n  f l o w  than t h o s e  o f  other 

continents. 

Flow r e c o r d s  o b t a i n e d  f o r  s treams i n  New South Wales show t h a t  t h e r e  are 

few p e r e n n i a l  s treams i n  t h e  S t a t e ;  t h e  m a j o r i t y  o f  s treams have e i t h e r  ceased 

t o  f l o w  o r  have been reduced t o  an i n s i g n i f i c a n t  d i s c h a r g e  dur ing  t h e  periods 

o f  r e c o r d s .  I n  a d d i t i o n  h i s t o r i c a l  da ta  i n d i c a t e s  t h a t  more s e v e r e  droughts 

o c c u r r e d  p r i o r  t o  t h e  implementat ion  o f  t h e  p r e s e n t  e x t e n s i v e  sys tem of 

measurement o f  t h e  f l o w s  o f  s treams i n  t h i s  State. 

The pro longed  d u r a t i o n  o f  s e v e r e  droughts  i n  A u s t r a l i a  makes i t  imperative 

t h a t  water  c o n s e r v a t i o n  dams be c o n s t r u c t e d  i f  a s s u r e d  water  s u p p l i e s  are  to 

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

T h i s  r e p o r t  on t h e  Water Resources  o f  t h e  Upper Hunter V a l l e y  d e a l s  with 

t h e  Hunter R i v e r  catchment above M a i t l a n d .  A p r e v i o u s  r e p o r t  "The Water 

R e s o u r c e s  o f  t h e  Lower Hunter V a l l e y " ,  t h e  f o u r t h  i n  t h e  c u r r e n t  water  resources 

s e r i e s  b e i n g  prepared by 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, was 

i s s u e d  i n  August 1966 and d e a l t  w i t h  t h e  Hunter R i v e r  catchment be low Maitland. 
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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  Upper Hunter V a l l e y  have  been assessed 

a s  a v e r a g i n g  about  8 0 0 , 0 0 0  a c r e  f e e t  p e r  annum. As t h e  a v e r a g e ' r a i n f a l l  over 

t h e  v a l l e y  i s  o f  t h e  o r d e r  o f  26 i n c h e s  t h e  s u r f a c e  i n t e r  r e s o u r c e s  represent 

a r u n o f f  o f  about  8 percent. 

On a square  m i l e  b a s i s  t h e  s u r f a c e  w a t e r  r e s o u r c e s  o f  t h e  Upper Hunter 

V a l l e y  a r e  about  25 p e r c e n t  g r e a t e r  than t h e  a v e r a g e  f o r  t h e  S t a t e  b u t  are 

o n l y  about  one  t h i r d  o f  t h e  average  f o r  c o a s t a l  b a s i n s  i n  New South Wales. 

2 .  PHYSIOGRAPHIC FEATURES 

I n  t h i s  r e p o r t  t h e  Upper Hunter V a l l e y  i s  d e f i n e d  a s  t h e  catchment area 

o f  t h e  Hunter R i v e r  above  t h e  c i t y  o f  M a i t l a n d .  The e x t e n t  o f  t h e  v a l l e y  and 

t h e  l o c a t i o n s  o f  i t s  p r i n c i p a l  -towns and f e a t u r e s  a r e  shown a t  F i g u r e  1 .  The 

v a l l e y  h a s  an a r e a  o f  6 , 7 5 0  square  m i l e s  and i n c l u d e s  a wide  v a r i e t y  of 

topography. 

Along t h e  north—eastern't?oundary r i s e  t h e  rugged Mount Royal Range and 

t h e  h i g h  p l a t e a u  o f  t h e  B a r r i n g t o n  Tops .  I n  t h i s  d e e p l y  d i s s e c t e d  c o u n t r y  the 

Hunter R i v e r  and many o f  i t s  headwater t r i b u t a r i e s  have  t h e i r  s o u r c e s  at 

e l e v a t i o n s  o f  up t o  5 , 0 0 0  f e e t .  The main t r i b u t a r i e s  i n  t h e  n o r t h e r n  p a r t  of 

t h i s  a r e a  a r e  Omadale Brook, Moonan Brook and S t e w a r t .  Brook which f l o w  i n  a 

g e n e r a l  north—west d i r e c t i o n  t o  j o i n  t h e  Hunter R i v e r  f l o w i n g  i n  a south—west 

d i r e c t i o n .  These  s t reams  f l o w  s w i f t l y  down through deep narrow v a l l e y s  with 

s t e e p  s i d e  slopes. 

S o i l s  o f  t h e  a r e a  have been  d e r i v e d  m o s t l y  from b a s a l t  and l i m e s t o n e ,  and 

t h e y  support  rough upland p a s t u r e s  which a r e  o f  c o n s i d e r a b l e  v a l u e  f o r  grazing 

purposes. 

.From t h e  southern  p a r t  o f  t h e  Mount Royal Range, Rouchel  Brook, Bowmans 

Creek (Foy  Brook) ,  G l e n n i e s  Creek ( F a l  Brook) and Glendon Brook r a d i a t e  out 

from t h e  mounta ins  i n  S e i s t e r l y  t o  s o u t h e r l y  d i r e c t i o n s .  These  tributaries 

f l o w  through deep p r e c i p i t o u s  v a l l e y s  s e p a r a t e d  by s t e e p  narrow r i d g e s  which 

f a l l  away t o  lower  broken h i l l s ,  u n t i l  t h e y  emerge o n t o  t h e  v a l l e y  plains 

b o r d e r i n g  t h e  Hunter R i v e r .  The u p i e r  p a r t s  o f  t h e  catchments  o f  t h e s e  streams 

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

The L i v e r p o o l  Range, a p a r t  o f  t h e  Great  D i v i d i n g  Range, w i t h  elevations 

• from a l i t t l e  o v e r  2 , 0 0 0  f e e t  t o  a lmos t  4 , 0 0 0  f e e t  forms t h e  n o r t h e r n  boundary 

and i s  t h e  watershed  between t h e  c o a s t a l  Hunter R i v e r  sys tem and t h e  inland 
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Nimoi R i v e r  s y s t e m .  The range  c o m p r i s e s  a l i n e  o f  h i l l s  formed o f  b a s a l t  which 

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

v o l c a n i c  remnants i n  t h e  form o f  prominent nobs  and peaks. 

Towards t h e  e a s t e r n  end o f  t h e  range  Pages  Creek h a s  i t s  s o u r c e ,  from where 

i t  f l o w s  i n  a s o u t h - e a s t  d i r e c t i o n  t o  j o i n  t h e  Hunter R i v e r  i n  i t s  headwater 

r e g i o n .  The P a g e s  R i v e r  r i s e s  n e a r  t h e  town o f  Mmrrurundies4witt l i  i t s  eastern 

t r i b u t a r y  t h e  I s i s  R i v e r ,  f l o w s  through h i l l s  and u n d u l a t i n g  g r a s s e d  v a l l e y s  to 

j o i n  t h e  Hunter R i v e r  a few m i l e s  upstream from Aberdeen. 

Glenbawn Dam i s  l o c a t e d  about  s i x  m i l e s  upstream o f  t h e  j u n c t i o n  o f  the 

Hunter and Pages  R i v e r s  and was completed  i n  May, 1958 ,  w i t h  an  irrigation 

c a p a c i t y  o f  1 8 5 , 0 0 0  a c r e  f e e t  and a t o t a l  c a p a c i t y  o f  2 9 3 , 0 0 0  a c r e  feet. 

F u r t h e r  t o  t h e  w e s t  Dart Brook and i t s  t r i b u t a r y  Kingdon Ponds traverse 

s i m i l a r  c o u n t r y  t o  t h e  Pages  R i v e r ,  p a s s i n g  n e a r  t h e  town o f  Scone t o  j o i n  the 

Hunter R i v e r  about  f i v e  m i l e s  downstream from Aberdeen.  In  t h e i r  lower  reaches 

b o t h  t h e  Pages  R i v e r  and Dart Brook f l o w  through a r e g i o n  o f  a l l u v i a l  flats 

b o r d e r i n g  t h e  Hunter R i v e r .  T h i s  r e g i o n  h a s  been  formed by t h e  t r i b u t a r i e s  as 

w e l l  a s  t h e  main river. 

South o f  t h e  b a s a l t  f o o t h i l l s  o f  t h e  L i v e r p o o l  Range and n o r t h  o f  the 

Goulburn R i v e r  l i e s  an a r e a  o f  w i d e  v a l l e y s  and r o l l i n g  r i d g e s  c a l l e d  the 

Merriwa P l a t e a u .  Wybong Greek, Gungal Creek,  Merriwa Creek,  Bow C r e e k ,  t h e  Krui 

R i v e r  and Munmurra Creek c r o s s  t h i s  p l a t e a u  i n  a s o u t h e r l y  d i r e c t i o n  t o  j o i n  the 

Goulburn R i v e r .  The p l a t e a u  s l o p e s  up g r a d u a l l y  t o  t h e  Great  D i v i d i n g  Range in 

t h e  w e s t ,  but  t h e  catchment  boundary i s  n o t  r e a d i l y  d i s t i n g u i s h a b l e  from the 

r o l l i n g  n o r t h - s o u t h  r i d g e s  on e i t h e r  s i d e .  Merriwa,, C a s s i l i s  and Sandy Hollow 

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

and some wheat  growing areas. 

The a r e a  s o u t h  o f  t h e  Goulburn R i v e r  and t h e  m i d d l e  r e a c h e s  o f  t h e  Hunter 

R i v e r  i s  o f  s a n d s t o n e  p l a t e a u  t y p e ,  d i s s e c t e d  by canyons  hav ing  s t e e p  sided 

v a l l e y s  b o r d e r e d  by c l i f f s .  Excep t  f o r  o c c a s i o n a l  s m a l l  a r e a s  o f  r i c h  alluvial 

f l a t s  t h e  a r e a  i s  o v e r l a i n  by poor sandy s o i l  c o v e r e d  w i t h  woodland and scrub. 

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

i n c l u d e  Wol lar  Creek,  Bylong Creek,  Widden Brook and Baerami Creek which  join 

t h e  Goulburn R i v e r ;  and G r e i g s  Creek ,  D o y l e s  Creek and Wollombi Brook which 

j o i n  t h e  Hunter R i v e r .  I n  t h e  extreme w e s t  o f  t h i s  sands tone  c o u n t r y  a r e  some 

s m a l l  a r e a s  I t  u n d u l a t i n g  g r a s s e d  land u s e d  f o r  g r a z i n g ,  w h i l e  i n  t h e  e a s t  there 

a r e  c l e a r e d  a r e a s  i n  t h e  catchment  o f  Wollombi Brook and i t s  t r i b u t a r i e s  which 

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

p o p u l a t i o n  s i t u a t e d  c l o s e  t o  t h e  p l a i n s  a d j o i n i n g  t h e  main river. 
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The H u n t e r  V a l l e y  P l a i n  encompasse s  t h e  l o w e s t  p a r t s  o f  t h e  v a l l e y  and 

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

a r e a s  w e s t  o f  M a i t l a n d  and a r o u n d  C e s s n o c k ,  B r o k e ,  S i n g l e t o n ,  Denman, MuswellbroOk 

and  Scone ;  m o s t  o f  i t  b e i n g  l e s s  t h a n  500 f e e t  above  s e a  l e v e l .  The H u n t e r  River 

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

l a n d  a t  t h e  f o o t  c f  t h e  s u r r o u n d i n g  h i l l s  and  s c a r p s .  The l o w e r  r e a c h e s  o f  many 

o f  t h e  t r i b u t a r i e s  c r o s s  t h e  p l a i n  t o  j o i n  t h e  ma in  r i v e r ,  and  t h e y  a l s o  have 

p r o d t e e d  r i 0 1  a l l u v i a l  s o i l s  w h i c h  fo rm e x t e n s i o n s  o f  t h e  zone  b o r d e r i n g  the 

H u n t e r .  From M a i t l a n d  t o  S i n g l e t o n  t h e  H u n t e r  R i v e r  b e d  s l o p e  i s  a b o u t  2 feet 

p e r  m i t e ,  f rom S i n g l e t o n  t o  Denman i t  i n c r e a s e s  t o  a b o u t  4 f e e t  p e r  m i l e ,  and 

f r o m  t h e r e  t o  Glenbawn i t  i s  b e t w e e n  t a n d  7 f e e t  p e r  mile. 

At  p l a c e s  t h e  H u n t e r  V a l l e y  P l a i n  r e a c h e s  a w i d t h  o f  t w e n t y - f i v e  m i l e s ,  but 

g e n e r a l l y  i t s  w i d t h  i n c r e a s e s  f rom a r o u n d  two m i l e s  i n  t h e  u p p e r  p a r t s  t o  around 

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

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

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

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

l a r g e  c o a l  b l . r n i n g  power s t a t i o n  a t  L i d d e l l  i s  a t  p r e s e n t  u n d e r  construction. 

On F i g u r e  2 a r e  shown g e n e r a l i s e d  l a n d  s l o p e s  o v e r  t h e  Upper  H u n t e r  Valley. 

.Abou t  42 p e r c e n t  o f  t h e  v a l l e y  i s  rugged  o r  m o u n t a i n o u s  w i t h  l a n d  s l o p e s  o f  15 

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

and t h e r e  a r e  e x t e n s i v e  a r e a s  a l o n g  t h e  Mount R o y a l  Range and i n  t h e  southern 

s a n d s t o n e  t a b l e l a n d  region. 

i n  most  c a s e s  t h e r e  i s  a zone  o f  h i l l y  t o  s t e e p  c e t i n t r y ,  w i t h  slopes 

b e t w e e n  8 and 15 d e g r e e s ,  a t  t h e  f o o t  o f  t h e  r u g g e d  m o u n t a i n s ;  t h e  a r e a  of 

such  l a n d  i n  t h e  v a l l e y  c o m p r i s e s  18 p e r c e n t  t o  t h e  total. 

U n d u l a t i n g  t o  h i l l y  l a n d  w i t h  l e n d  s l o p e s  be tween  3 and  8 d e g r e e s ,  and 

m o s t l y  f l a t  l a n d  w i t h  s l o p e s  l e s s  t h a n  3 d e g r e e s ,  e a c h  c o m p r i s e  a b o u t  20 percent 

o f  t h e  v a l l e y .  Such l a n d  m o s t l y  o c c u r s  i n  t h e  H u n t e r  V a l l e y  P l a i n  a n d  i n  the 

Merr iwa  P l a t e a u .  P a r t i c u l a r l y  l a r g e  a r e a s  o f  m o s t l y  f l a t  l a n d  e c c u r  around 

Scone and a l s o  in  t h e  lower  p a r t  o f  t h e  v a l l e y  a r o u n d  S i n g l e t o n .  The Merriwa 

P l a t e a u  i s  m o s t l y  u n t h d a t n g ,  and  such  t o p o g r a p h y  e x t e n d s  t o  i t s  western 

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

and  t h e  Liverpnc,1 Range CO t h e  north. 

The o r i g I n a l  v e g e t a t i o n  o f  t h e  Upper  H u n t e r  V a l l e y  h a s  b e e n  l a r g e l y  cleared 

f r o l i C t h e  go:.d q u a l i t y  f i a t  and u n d u l a t i n g  l a n d ,  w h t c h  i s  now u s e d  f u r  either 

c u l t i v a t i o n  ,or  g r a z : n g  T e  remaintne n a t u r a l  t i m b e r  i s  c o n f i n e d  i n  t h e  ma in  to 
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t h e  rugged ,  s a n d s t o n e  c o u n t r y  forming t h e  s o u t h e r n  border  o f  t h e  v a l l e y  and t o  a 

l e s s e r  e x t e n t ,  i n  t h e  Tr i c in i ty  o f  t h e  Mount Royal  Range. These  a r e a s  contain 

good s t a n d s  o f  hardwood t i m b e r s  and a l i t t l e  so f twood  and support  a sawmilling 

i n d u s t r y  t h a t  i s  p a r t i c u l a r l y  a c t i v e  around S i n g l e t o n .  The p r i n c i p a l  hardwood 

s p e c i e s  i n c l u d e  Ironbark and White Box w i t h  some s t a n d i n g s  o f  S i l v e r  Top Ash. 

The e x t e n s i v e  f l a t  and u n d u l a t i n g  land downstream o f  S i n g l e t o n  h a s  been 

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

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

u n c l e a r e d  f l a t  country. 

3 .  CLIMATIC FEATURES 

Annual median r a i n f a l l  o v e r  t h e  Upper Hunter B a s i n  e x c e e d s  20 i n c h e s  over 

t h e  who le  d i a i n a g e  a r e a  and a. s m a l l  p a r t  o f  t h e  r e g i o n  a l o n g  t h e  south  east 

boundary h a s  an annual  median o f  g r e a t e r  than  40 i n c h e s .  (The median r a i n f a l l  is 

t h a t  r a i n f a l l  e x p e r i e n c e d  o r  exceeded  on 50 p e r c e n t  o f  o c c a s i o n s ) .  The 

d i s t r i b u t i o n  o f  annual  median r a i n f a l l  o v e r  t h e  r e g i o n  i s  shown a t  F i g u r e  3 whilst 

t h e  d i s t r i b u t i o n s  o f  monthly  median r a i n f a l l s  a r e  shown a t  F i g u r e s  4 t o  15. 

The months December t o  A p r i l  t e n d  t o  be r e l a t i v e l y  w e t  w h i l e  t h e  months 

June t o  September a r e  r e l a t i v e l y  d r y .  The d i s t r i b u t i o n  o f  r a i n f a l l  throughout 

t h e  y e a r ,  however,  i s  r a t h e r  uniform compared w i t h  t h e  y e a r l y  r a i n f a l l  distributions 

o v e r  r i v e r  b a s i n s  on t h e  n o r t h  c o a s t  o f  New South Wales .  Monthly median rainfall 

i n  g e n e r a l  e x c e e d s  one i n c h  o v e r  most  o f  t h e  r e g i o n  i n  a l l  months o f  t h e  year. 

Annual r a i n f a l l s  recorded  a t  P l a s h e t t ,  Scone ,  S i n g l e t o n ,  Wingen, Wollar 

and Muswellbrook a r e  g i v e n  i n  Appendix 1 and annual  r a i n f a l l s  f o r  Cassilis, 

Cessnock ,  Denman, Lochinvar ,  Kindarun and Merriwa a r e  g i v e n  i n  Appendix 2. 

Heavy r a i n  may occur  o v e r  t h e  catchment  a t  any t i m e  o f  t h e  y e a r  but 

more p a r t i c u l a r l y  i n  t h e  warmer months .  F a l l s  o f  5 i n c h e s  o r  more i n  24 hours 

have  been recorded  a t  most  s t a t i o n s  i n  t h e  ca tchment .  The h i g h e s t  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  t h e  r e g i o n  f o r  a 24 hour p e r i o d  ending  9 . a . m .  i s  8.70 

i n c h e s  a t  Cranbourne on t h e  2 4 t h  February 1955. 

Monthly t o t a l s  e x c e e d i n g  6 i n c h e s  have o c c u r r e d  i n  a l l  months o f  the 

y e a r  and most  s t a t i o n s  i n  t h e  r e g i o n  have e x p e r i e n c e d  a monthly t o t a l  o f  at 

l e a s t  14 i n c h e s .  N o t a b l y  h i g h  monthly t o t a l s  on r e c o r d  f o r  t h e  r e g i o n  are 

2 1 . 8 2  i n c h e s  a t  Mait land Eas t  i n  June 1950 and 2 0 . 1 1  i n c h e s  a t  Cranbourne in 

February,  1955. 
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The t a b l e s  a t  Appendix 3 show on a monthly  and annual  b a s i s  f o r  CassiiLs, 

Loch invar ,  Merriwa, Muswel lbrook,  P l a s h e t t ,  Scone ,  S i n g l e t o n ,  Wingen and 

W a l l e r ,  t h e  f o l l o w i n g  data:- 

( 1 )  The maximum and minimum rainfalls. 

( 2 )  The 1 0 t h ,  3 0 t h ,  5 0 t h ,  7 0 t h  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  10th p e r c e n t i l e  v a l u e  can 

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

r a i n f a l l  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 expected 

i n  s even  y e a r s  o u t  o f  t e n  on t h e  average  o r  a l t e r n a t i v e l y  a rainfall 

o b s e r v a t i o n  g r e a t e r  than t h e  7 0 t h  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). 

Minimum recorded  r a i n f a l l s  a t  C a s s i l i s ,  Lochinvar ,  Merriwa, Muswellbrook, 

P l a s h e t t ,  Scone ,  S i n g l e t o n  and Wingen a r e  shown i n  t h e  t a b l e s  a t  Appendix 4. 

These t a b l e s  i n d i c a t e  t h e  minimum c u m u l a t i v e  r a i n f a l l s  commencing i n  any 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  12 months,  which have occurred  a t  the 

s e l e c t e d  stations. 

Dry s p e l l s  l a s t i n g  s i x  months o r  more o c c u r  on o c c a s i o n s  throughout  the 

r e g i o n .  However, on 9 0  p e r c e n t  o f  o c c a s i o n s  a t  l e a s t  5 i n c h e s  a r e  received 

i n  t h e  s i x  c o o l e r  months o f  t h e  y e a r  (May t o  O c t o b e r ) .  In  t h e  s i x  warmer 

months o f  t h e  y e a r  (November t o  A p r i l )  on 90 p e r c e n t  o f  o c c a s i o n s ,  more than 

about  7 i n c h e s  a r e  r e c e i v e d .  Dry c o n d i t i o n s  can be e x p e c t e d  i n  t h e  summer 

months on an average  o f  about once i n  e i g h t  years. 

Temperature 

The a v e r a g e  monthly  and y e a r l y  temperatures  f o r  s e l e c t e d  s t a t i o n s  are 

l i s t e d  i n  T a b l e s  1 t o  4 a s  follows.- 

( 1 )  Cessnock (Fable r e p r e s e n t a t i v e  o f  t h e  e a s t e r n  s e c t i o n  o f  the 

region. 

( 2 )  J e r r y ' s  P l a i n s  and Scone (Fables 2 and 3) r e p r e s e n t a t i v e  o f  the 

c e n t r a l  a r e a s  o f  t h e  region. 

( 3 )  D a l k e i t h  a a b l e  4) r e p r e s e n t a t i v e  o f  t h e  wes t ern  p o r t i o n  o f  the 

r e g i o n  above  1 , 0 0 0  feet. 
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TABLE 1 

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

Average Temperature ( ° F )  Based on 19 Years 
o f  Record 

Month Jan .  Feb .  Mar. Apr. May June J u l y  Aug. Sep .  Oct. Nov. Dec. Year 

Average 
Maximum 

8 6 . 9  86.0 83.0 75.7 70.1 69.2 63.5 66.5 72.9 77.5 82.0 85.5 76.1 

Average 
Minimum 

6 2 . 7  62.0 58.8 52.4 45.1 40.3 38.5 40.8 45.0 50.8 56.5 59.7 51.0 

Average 
Daily 7 4 . 8  74.0 70.9 64.1 51.6 52.3 51.0 53.7 58.9 64.1 69.3 72.6 63.6 

H i g h e s t  on Record 114.5 Lowest on Record 21.0 

TABLE 2 

JerrNP,s P l a i n s  ( E l e v a t i o n  150 f t )  

Average Temperature ( ° F , I ) a s e d  on 29 Years 
o f  Record 

Month Jan .  Feb.  Mar. Apr. May June J u l y  Aug. Sep.  Oct .  Nov. Dec. Year 

Average 
Maximum 

9 0 . 9  90.1 85.7 77.8 70.7 64.6 63.6 67.8 74.7 81.7 87.6 90.6 78.8 

Average 
Minimum 

6 2 . 1  61.6 58.5 51.1 44.2 40.2 38.:, 39.4 43.8 49.5 55.1 59.5 50.3 

Average 
Daily 7 6 . 5  75.9 72.1 64.5 57.4 52.4 51.0 53.6 59,3 65.6 71.4 75.1 64.6 

H i g h e s t  on Record 120.5 Lowest on Record 19.0 

TABLE 3 

Scone ( E l e v a t i o n  680 f t )  

Average Temperature ( ° F )  Based on 25 Years 
o f  Record 

Month Jan.  Feb.  Mar. Apr. May June J u l y  Aug. Sep.  Oct .  Nov. Dec. Year 

Average 
Maximum 

41.0 88.6 84.6 76.4 69.1 62.7 61.7 65.8 72.8 79.7 85.4 58.8 77.2 

Average 
Minimum 

61.5 60.7 56.5 49.1 42.6 38.9 37.0 38,5 42.4 49.1 54,2 58.1 49.0 

Average 
Daily 76.3 74.7 70.5 62.7 55,9 50.8 49.3 52.1 57.6 64,4 69.8 73.5 63.1 

H i g h e s t  on Record 115.4 Lowest on Record 19.0 
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TABLE 4 

D a l k e i t h  ( E l e v a t i o n  1 , 3 7 3  f t )  

AveraRe Temperature ( ° F )  Based on 3 0  Years  
o f  Record 

Month 
_ 

J a n .  Feb .  Mar. Apr. May June J u l y  Aug. Sep .  Oct .  Nov. Dec. Year 
-. 

Average 
Maximum 

8 5 . 7  8 4 . 2  7 9 . 5  7 1 . 5  64.3 58.5 57.4 6 0 . 8  6 7 . 7  7 4 . 6  80.1 83.8 72.3 

Average 
Minimum 

6 0 . 9  6 0 . 3  5 6 . 1  4 8 . 7  41.7 37.4 35.7 3 6 . 9  4 1 . 1  4 7 . 7  53.8 58.6 

S. 

48.2 

Average 
Daily 7 3 . 3  7 2 . 2  6 7 . 8  6 0 . 1  53.0 47.9 46.5 4 8 . 9  5 4 . 4  6 1 . 1  66.9 71.2 60.3 

H i g h e s t  on Record 109.5 Lowest on Record 17.5 

Hot weather  i s  e x p e r i e n c e d  i n  t h e  r e g i o n  from October t o  A p r i l  with 

a v e r a g e  maxima rang ing  from t h e  h i g h  s e v e n t i e s  t o  t h e  low n i n e t i e s .  During 

t h e  remainder o f  t h e  y e a r  dayt ime temperatures  a r e  m i l d  t o  warm. I n  the 

summer months v e r y  h o t  c o n d i t i o n s  o c c u r  when n o r t h - w e s t e r l y  winds b r i n g  hot 

dry a i r  from C e n t r a l  A u s t r a l i a .  Temperatures o v e r  90°F .  o c c u r  frequently 

w h i l e  t emperatures  e x c e e d i n g  100°F.  a r e  n o t  uncommon. 

Average w i n t e r  minima a r e  i n  g e n e r a l  about  20 d e g r e e s  c o o l e r  than the 

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  winds  v e r y  low overnight 

t emperatures  o c c u r .  Extreme temperatures  lower than 21oF. have been experienced 

throughout  t h e  region. 

F r o s t s  

F r o s t  f r e q u e n c i e s  v a r y  from about  15 per  y e a r  o v e r  t h e  lower v a l l e y s  in 

t h e  e a s t  o f  t h e  r e g i o n  t o  more than 45 per  y e a r  on t h e  average  o v e r  t h e  higher 

p a r t s  o f  t h e  r e g i o n .  The f r o s t  s e a s o n  u s u a l l y  e x t e n d s  from May t o  September. 

However, s e v e r e  f r o s t s  a r e  m o s t l y  c o n f i n e d  t o  t h e  months June,  J u l y  and August. 

F r o s t s  have occurred  o v e r  t h e  h i g h e r  p a r t s  o f  t h e  catchment a s  e a r l y  a s  t h e  end 

o f  March and a s  l a t e  a s  mid-November. 

Sunshine  

E s t i m a t e s  o f  t h e  average  number o f  hours  o f  b r i g h t  s u n s h i n e  per  day in 

e a c h  month f o r  t h e  e a s t e r n  and w e s t e r n  s e c t i o n s  o f  t h e  r e g i o n  a r e  shown in 

Table  5 .  These  e s t i m a t e s  a r e  based on c loud  observations. 
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TABLE 5 

Average Durat ion  o f  B r i g h t  Sunshine  i n  Hours p e r  Day 

Area J a n .  Feb .  Mar. Apr. May June J u l y  Aug. Sep .  O c t .  Nov.  Dec. Year 

Eastern 
Section 

8.9 8.1 7.4 6.3 5.8 5.5 6.4 6.8 7.7 8.1 8.4 8.4 7,3 

- 
Western 
Section 

9.4 8.5 7.7 7.0 6.1 5.8 6.8 7.3 8.0 8.5 9.2 9.2 7.8 
a 

E v a p o r a t i o n  

E s t i m a t e s  o f  t h e  average  monthly  and annual e v a p o r a t i o n  ( from an 

A u s t r a l i a n  Standard Evaporat ion  t a n k )  t o g e t h e r  w i t h  an e s t i m a t e  o f  t h e  standard 

d e v i a t i o n  f o r  t h e  e a s t e r n  and w e s t e r n  s e c t i o n s  o f  t h e  r e g i o n  are  shown in 

Table  6. 

TABLE 6 

E s t i m a t e d  Average Monthly and Annual Evaporat ion  i n  Inches 
f o r  t h e  Upper Hunter V a l l e y  

Area 
, 

Jan.Feb.Mar.Apr.May Jun.Jul.Aug.Sep.Oct.Nov.Dec. Year 

Eastern 

Section 

Evaporation 6.3 5.0 5.0 3.2 2.3 1.6 1.4 2.3 3.1 4.1 5.9 6.1 46.3 

Standard 
Deviation 

0.8 0.7 0.6 0,5 0.3 0.3 0.2 0.3 0.4 0.6 0.9 1.0 3.8 

Western 

Section 

Evaporation 7.5 5.0 6.0 3.8 2.5 1.7 1,6 2.4 3.3 4.3 6.2 7.6 51.9 

Standard 
Deviation 

1.2 1.1 1.0 0.6 0.4 0.3 0.2 0.4 0.6 0.9 1.2 1.3 6.0 

Wind 

S t r o n g  winds o c c u r  o v e r  t h e  Upper Hunter V a l l e y  on o c c a s i o n s .  They are 

u s u a l l y  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  m e t e o r o l o g i c a l  conditions:- 

( 1 )  S trong  e a s t e r l y  winds a s s o c i a t e d  w i t h  deep d e p r e s s i o n s  o f f  t h e  coast 

o f  New South Wales n o r t h  o f  t h e  catchment .  Winds c a u s e d  by this 

c o n d i t i o n  moderate r a p i d l y  i n l a n d  from t h e  c o a s t  however the 

u n s h e l t e r e d  e a s t e r n  p a r t s  o f  t h e  catchment may e x p e r i e n c e  widd 

s p e e d s  o f  t h e  o r d e r  o f  45 m i l e s  per  hour under t h e s e  conditions. 

( 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 a s  thunder- 

storm o r  f r o n t a l  s q u a l l s .  The s t r o n g e s t  g u s t s  i n  t h e  v a l l e y  would 

be e x p e c t e d  under t h e s e  conditions, 

..„ 
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Table  7 g i v e s  t h e  e s t i m a t e d  extreme wind g u s t  l i k e l y  t o  be experienced 

a t  any p o i n t  i n  t h e  catchment f o r  v a r i o u s  r e t u r n  periods. 

TABLE 7 

Es t imated  Extreme Wild Gusts  t o  be Expected 
f o r  Given Return P e r i o d s  

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

Wind Gust 
E q u a l l e d  o r  Exceeded 
( M i l e s  p e r  hour) 

80 90 95 100 

4 .  GROUNDWATER POTENTIAL 

Groundwater i n  t h e  Upper Hunter V a l l e y  i s  n o t  u n i f o r m l y  d i s t r i b u t e d ,  and 

t h e r e  i s  c o n s i d e r a b l e  v a r i a t i o n  i n  a v a i l a b l e  y i e l d  and q u a l i t y .  With in  the 

v a l l e y  t h e  depth n e c e s s a r y  t o  o b t a i n  a groundwater supply  may v a r y  from less 

t h a n  10 f e e t  t o  o v e r  500 f e e t ,  y i e l d s  may range from soakages  t o  more than 

3 0 , 0 0 0  g a l l o n s  p e r  hour ,  and q u a l i t y  from n e a r  r a i n w a t e r  t o  a s  s a l i n e  a s  sea- 

w a t e r .  Consequent ly ,  i t  becomes a m a t t e r  o f  common o b s e r v a t i o n  t h a t ,  although 

a g i v e n  d i s t r i c t  may e x p e r i e n c e  somewhat uniform r a i n f a l l  c o n d i t i o n s ,  there 

a r e  makked v a r i a t i o n s  i n  groundwater o c c u r r e n c e ,  q u a l i t y  and y i e l d  from area 

t o  a r e a  w i t h i n  t h e  d i s t r i c t ,  sometimes o v e r  v e r y  s h o r t  d i s t a n c e s .  These 

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

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

t h e  groundwater s t o r a g e ,  t h e  r a t e  a t  which t h e  water  can be e x t r a c t e d ,  and the 

q u a l i t y  o f  t h e  water. 

The map a t  F igure  16 shows t h e  g e n e r a l i z e d  g e o l o g y  o f  t h e  Upper Hunter 

catchment  a r e a .  The main rock format ions  range i n  age  from Carboniferous 

( 2 8 0 - 3 4 5  m i l l i o n  y e a r s  o l d ) ,  through Permian (230  - 280 m i l l i o n  years) 

T r i a s s i c  ( 1 8 0  - 230 m i l l i o n  y e a r s )  and J u r a s s i c  (135  - 180 m i l l i o n  years) 

m o s t l y  a s  sedimentary  r o c k s ,  then  b a s a l t i c  l a v a i  o f  T e r t i a r y  age (Pliocene 

epoch ,  2 - 13 m i l l i o n  y e a r s )  and l a s t l y ,  a l l u v i a l  u n c o n s o l i d a t e d  formations, 

m a i n l y  P l e i s t o c e n e  t o  Recent ( from 2 m i l l i o n  y e a r s  t o  t h e  p r e s e n t ) .  The 

groundwater c o n d i t i o n s  w i l l  be d i s c u s s e d  on t h e  b a s i s  o f  t h r e e  geological 

d i v i s i o n s ,  namely: j o i n t e d  r o c k s  which c o n t a i n  water  i n  c r a c k s ,  j o i n t s  and 

f r a c t u r e s ;  porous  r o c k s  c o n t a i n i n g  w a t e r  i n  pore s p a c e s  between t h e  individual 

g r a i n s ;  and u n c o n s o l i d a t e d  d e p o s i t s  where water  i s  h e l d  i n  porous  sands and 

g r a v e l s  forming p a r t  o f  t h e  r i v e r  and c r e e k  flats. 
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J o i n t e d  Rocks  

Rocks o f  C a r b o n i f e r o u s  Age. The g r e a t  m a j o r i t y  o f  t h e  a r e a  l y i n g  north 

a n d  e a s t  o f  t h e  r a i l w a y  from M a i t l a n d  t o  M u r r u r u n d i  i s  o c c u p i e d  by r o c k s  of 

C a r b o n i f e r o u s  a g e .  A l t h o u g h  mapped a s  one  u n i t  f o r  p r e s e n t  p u r p o s e s ,  numerous 

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

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

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

f o l d i n g  movements t o  which  t h e y  have  b e e n  s u b j e c t e d .  C o n s e q u e n t l y ,  t h e  rocks 

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

o f  j o i n t s  a n d  f r a c t u r e s  imposed  on them b y  f o l d i n g  and  f a u l t i n g .  Because  of 

t h e  r e s t r i c t e d  s i z e  a n d  f r e q u e n c y  o f  o p e n i n g s  a f f o r d e d  by t h e  j o i n t s  and 

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

a r e  m o s t l y  q u i t e  low, u s u a l l y  be tween  100 and 300 g a l l o n s  p e r  h o u r ,  and  rarely 

more  t h a n  a b o u t  800 g a l l o n s  p e r  h o u r .  Owing t o  t h e  c o m p o s i t i o n  o f  t h e  host 

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

o r  g a r d e n  u s e ,  b u t  q u i t e  good f o r  s t o c k  purposes. 

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

C a r b o n i f e r o u s  r o c k s ,  and  i n  no rma l  s e a s o n s  c r e e k s ,  dams and  s p r i n g s  provide 

a d e q u a t e  s t o c k  w a t e r .  C o n s e q u e n t l y ,  r e l a t i v e l y  l i t t l e  b o r i n g  h a s  b e e n  under— 

t a k e n .  However,  b o r e s  on f a v o u r a b l e  s i t e s  a r e  u s u a l l y  s u c c e s s f u l  a t  depths 

b e t w e e n  50 a n d  100 f e e t ,  and  i t  s h o u l d  be r a r e l y  n e c e s s a r y  t o  d r i l l  a s  deep  as 

150 f e e t .  Where b o r e s  have  b e e n  u n s u c c e s s f u l ,  i t  i s  u s u a l l y  b e c a u s e  t h e y  have 

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

Rocks  o f  P e r m i a n  Age. A l t h o u g h ,  a s  shown on t h e  map, i t  i s  u s u a l  to 

d i v i d e  t h e  P e r m i a n  r o c k s  i n  t h e  Upper  H u n t e r  r e g i o n  i n t o  f o u r  b r o a d  groups, 

f o r  p r e s e n t  p u r p o s e s  i t  i s  c o n v e n i e n t  t o  d i s c u s s  them i n  c o n j u n c t i o n  because 

t h e y  a r e  t o  some e x t e n t  s i m i l a r  f rom t h e  v i e w p o i n t  o f  t h e i r  groundwater 

p o t e n t i a l .  They c o n s i s t  o f  a more o r  l e s s  c o n f o r m a b l e  s e r i e s  o f  sedimentary 

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

The o l d e s t  g r o u p ,  t h e  Lower M a r i n e  S e r i e s  (ncw t e r m e d  t h e  Dalwood Group)  was, 

a s  t h e  name i m p l i e s ,  d e p o s i t e d  u n d e r  m a r i n e  c o n d i t i o n s .  Nex t  i s  t h e  Lower 

C o a l  M e a s u r e s  ( G r e t a  Coa l  M e a s u r e s )  c o n t a i n i n g  i m p o r t a n t  c o a l  seams and 

d e p o s i t e d  m a i n l y  u n d e r  b r a c k i s h  w a t e r  c o n d i t i o n s .  O v e r l y i n g  t h e s e  i s  the 
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Upper Marine S e r i e s  (Mai t land  Group),  a g a i n  o f  marine  d e p o s i t i o n ,  and t h e n  the 

Upper Coal  Measures ( N e w c a s t l e  Coal  Measures and Tomago Coal  M e a s u r e s ) ,  mainly 

o f  b r a c k i s h  w a t e r  deposition. 

Al though q u i t e  o l d ,  t h e s e  r o c k s  have  n o t  s u f f e r e d  t h e  i n t e n s e  folding 

t h a t  i s  e v i d e n t  i n  t h e  Carbon i f erous  r o k k s .  Consequent ly ,  f o r  t h e  most  part 

t h e y  a r e  o n l y  g e n t l y  f o l d e d ,  and t h e  s e d i m e n t s  s t i l l  r e t a i n  some porosity. 

T h i s ,  o f  c o u r s e ,  g i v e s  a much more i n t i m a t e  c o n t a c t  between t h e  w a t e r  and the 

h o s t  rock  than  i n  t h e  c a s e  o f  t h e  f r a c t u r e d  Carboni ferous  r o c k s .  I t  i s  here, 

t o o ,  t h a t  t h e  b r a c k i s h  and marine c o n d i t i o n s  o f  o r i g i n a l  d e p o s i t i o n  are 

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

s u b s e q u e n t l y  compacted and c o n s o l i d a t e d  i n t o  rock  t h e y  i n e v i t a b l y  retained 

some o f  t h e  s a l t s  from t h e  w a t e r s  i n  which t h e y  were d e p o s i t e d .  And e v e n  now, 

a s  groundwater s l o w l y  i n c h e s  i t s  way through t h e  porous  z o n e s ,  i t  i s  still 

l e a c h i n g  o u t  t h e s e  s a l t s .  I t  i s  t o  b e  e x p e c t e d  t h e n ,  t h a t  groundwater 

e x t r a c t e d  from r o c k s  o f  Permian age  i n  t h e  Upper Hunter r e g i o n  w i l l  be  o f  poor 

q u a l i t y ,  and t h i s  i n d e e d  i s  o f t e n  t h e  case. 

/ t  i s  c h a r a c t e r i s t i c  o f  b o r e s  i n  t h e  Upper o r  Lower Marine S e r i e s  that 

t h e y  y i e l d ,  a t  b e s t ,  b r a c k i s h  w a t e r ,  and a t  w o r s t ,  w a t e r  t o o  s a l t y  f o r  any 

s t o c k .  B r a c k i s h  water  i s  a l s o  o f t e n  o b t a i n e d  from b o r e s  i n  t h e  Upper o r  Lower 

Coal  Measures .  The l a t t e r  w a t e r s  a r e  u s u a l l y  r a t h e r  a c i d  and h i g h  i n  sulphate 

c o n t e n t  b e c a u s e  o f  t h e  c h e m i c a l  breakdown o f  t h e  f i n e l y  d i s s e m i n a t e d  iron 

s u l p h i d e s  ( i r o n  p y r i t e s )  commonly a s s o c i a t e d  w i t h  coal—bearing formations. 

F u r t h e r  e v i d e n c e  o f  t h e  d e l e t e r i o u s  e f f e c t s  o f  t h e  Permian f o r m a t i o n s  is 

g i v e n  i n  dry  p e r i o d s  by t h e  marked d e t e r i o r a t i o n  i n  t h e  q u a l i t y  o f  many creek 

w a t e r s  d r a i n i n g  catchments  o f  t h e s e  r o c k s ,  e . g .  D o c t o r s  Creek a t  Singleton. 

A g a i n ,  t h e y  a r e  a l s o  r e s p o n s i b l e  f o r  t h e  f a c t  t h a t  where t h e y  f l a n k  the 

a l l u v i a l  f l a t s  i n  t h e  main v a l l e y ,  and many o f  i t s  t r i b u t a r i e s ,  t h e y  c a u s e  a 

r e l a t i v e l y  s a l i n e  zone t o  e x t e n d  i n t o  t h e  groundwater c o n t a i n e d  i n  t h e  a l l u v i a l  . 

flats. 

Al though porous  zones  o c c u r  a t  v a r i o u s  h o r i z o n s  i n  t h e  Permian rocks, 

t h e y  a r e  by no means f r e e  y i e l d i n g .  Y i e l d s  from b o r e s  sometimes e x c e e d  1,000 

g a l l o n s  p e r  hour ,  but  f o r  t h e  most  p a r t  t h e y  a r e  l e s s  than  500 g a l l o n s  p e r  hour. 

B o r e s  on  r e a s o n a b l e  s i t e s  g e n e r a l l y  o b t a i n  s u p p l i e s  a t  d e p t h s  between 8 0  and 

200 f e e t ,  b u t  i n  some c a s e s  d e p t h s  o f  a s  much a s  4 0 0  f e e t  have  b e e n  necessary 

t o  o b t a i n  a s u f f i c i e n t  s t o c k  supply. 
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T e r t i a r y  B a s a l t s .  The b a s a l t s  w i t h i n  t h e  Upper Hunter catchment a r e  the 

remnants o f  enormous o u t p o u r i n g s  o f  b a s a l t i c  l a v a s  i n  l a t e  T e r t i a r y  time. 

T h e i r  main development i s  t o  t h e  n o r t h - w e s t  o f  t h e  catchment where t h e  Liverpool 

Range b a s a l t s  cap t h e  Oxley  B a s i n ,  but  t h e r e  a r e  a l s o  o t h e r  f a i r l y  extensive 

remnants,  such a s  a l o n g  t h e  Mount Royal Range, where t h e y  o v e r l i e  Carboniferous 

rocks. 

I n  g e n e r a l ,  b a s a l t  i s  a r e a s o n a b l y  f a v o u r a b l e  r o c k - t y p e  from which to 

o b t a i n  groundwater.  Opportuni ty  f o r  groundwater s t o r a g e  i s  g i v e n  by t h e  joint 

sys tems  ( u s u a l l y  p o l y g o n a l )  which d e v e l o p  a s  a r e s u l t  o f  s t r e s s e s  a s  t h e  lava- 

f l o w  c o o l s ,  by t h e  w e a t h e r i n g  o f  " fro thy"  p h a s e s  o f  t h e  l a v a  (pumice and 

v e s i c u l a r  o r  "honey-comb" b a s a l t ) ,  o r  by weathered zones  between successive 

l a v a  f l o w s .  The rock i s  r a t h e r  prone t o  w e a t h e r i n g ,  and because  o f  decomposi- 

t i o n  o f  Ene rock m i n e r a l s ,  which are  r i ch  i n  l ime and magnes ia ,  groundwater 

o b t a i n e d  from b a s a l t s  i s  c h a r a c t e r i s t i c a l l y  hard. 

B a s a l t s  normal ly  a c c e p t  groundwater recharge  q u i t e  r e a d i l y ,  b u t ,  by the 

same t o k e n ,  t h e y  a l s o  a l l o w  t h e  groundwater t o  d r a i n  away q u i t e  readily, 

p a r t i c u l a r l y  i n  a r e a s  o f  a p p r e c i a b l e  s u r f a c e  r e l i e f .  I n  such a r e a s ,  springs 

( i . e .  e s c a p i n g  groundwater)  a r e  common, and t h e  water  l e v e l  i n  b o r e s  and wells 

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

a r e  bad enough,  ( e . g .  a few y e a r s  o f  be low  average  r a i n f a l l ) ,  b o r e s  and wells 

may f a i l  u n t i l  t h e  n e x t  wet season. 

A l l  o f  t h e  abovementioned p r i n c i p l e s  a r e  w e l l  i n  e v i d e n c e  i n  t h e  basaltic 

a r e a s  w i t h i n  t h e  Upper Hunter catchment .  On t h e  b a s i s  o f  t h e s e  p r i n c i p l e s  it 

t s  e v i d e n t  t h a t  b e s t  r e s u l t s  w i l l  normal ly  be o b t a i n e d  by s i t i n g  bores  o r  wells 

i n  order  t o  have t h e  advantage o f  a s  much catchment a s  p o s s i b l e ,  i . e . a t  the 

base  o f  s l o p e s ,  o r  i n  dra inage  d e p r e s s i o n s  o r  v a l l e y s .  I n  such locations, 

b o r e s  i n  t h e  L i v e r p o o l  Range b a s a l t s  u s u a l l y  o b t a i n  s t o c k - w a t e r  s u p p l i e s  at 

l e s s  than 100 f e e t .  On e l e v a t e d  s i t e s ,  which should  be a v o i d e d  i f  possible 

( b o t h  from t h e  groundwater p o t e n t i a l  v i e w p o i n t  and because  b a s a l t  i s  hard and 

c o s t l y  t o  d r i l l ) ,  bores  sometimes f a i l  t o  o b t a i n  s u f f i c i e n t  w a t e r ,  some being 

abandoned a t  depths  o f  400 - 500 feet. 

Porous Rocks 

Rocks o f  T r i a s s i c  and J u r a s s i c  Age. I t  i s  a l s o  c o n v e n i e n t  t o  c o n s i d e r  the 

r o c k s  o f  t h e s e  two g e o l o g i c a l  p e r i o d s  t o g e t h e r  b e c a u s e  t h e  J u r a s s i c  rocks 
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o v e r l i e  t h e  T r i a s s i c  conformably ,  and both  c o n s i s t  m a i n l y  o f  s a n d s t o n e s  with 

some sandy s h a l e s  and s h a l e s .  The T r i a s s i c  rocks  have t h e i r  main development 

s o u t h  o f  t h e  Goulburn R i v e r  where s a n d s t o n e s  o f  Upper T r i a s s i c  age  (Narrabeen 

Group) form a p l a t e a u - l i k e  a r e a  which h a s  been  d i s s e c t e d  so d e e p l y  by t h e  north- 

f l o w i n g  t r i b u t a r i e s  o f  t h e  Goulburn R i v e r ,  e . g .  Widden Brook, Baerami Creek, 

e t c . ,  t h a t  t h e  u n d e r l y i n g  Permian r o c k s  a r e  exposed  a t  t h e  b a s e  o f  their 

v a l l e y s .  The d i s s e c t e d  " p l a t e a u "  a r e a  o f  s a n d s t o n e s  i s  poor  c o u n t r y  and 

l a r g e l y  undeve loped ,  so t h a t  l i t t l e  a t t empt  t o  o b t a i n  groundwater by boring 

h a s  been made. S t o c k - w a t e r  s u p p l i e s ,  g e n e r a l l y  t e n d i n g  t o  be b r a c k i s h ,  have 

been o b t a i n e d  i n  t h e  same format ion  i n  o t h e r  p a r t s  o f  t h e  Sydney B a s i n  (a 

major g e o l o g i c a l  s t r u c t u r a l  b a s i n ,  o f  which t h i s  area  i s  p a r t )  and t h e r e  is 

r e a s o n a b l e  e x p e c t a t i o n  o f  s i m i l a r  p o t e n t i a l  i n  t h i s  a r e a ,  p r o v i d e d  bore  sites 

a r e  n o t  c l o s e  t o  t h e  en trenched  v a l l e y s .  However, bore  depths  o f  150 - 400 

f e e t  may be necessary. 

The T r i a s s i c  r o c k s  a l s o  o c c u r  n o r t h  o f  t h e  Goulburn R i v e r ,  but  h e r e  they 

and t h e  o v e r l y i n g  J u r a s s i c  r o c k s  a r e  d i p p i n g  g e n t l y  northwards ( g e n e r a l l y  at 

t h e  o r d e r  o f  2 - 5 d e g r e e s )  and c o n s t i t u t e  t h e  southern  rim o f  t h e  structure 

known a s  t h e  Oxley  B a s i n .  While t h e  T r i a s s i c  r o c k s  appear t o  have potential 

o n l y  f o r  s t o c k - w a t e r  s u p p l i e s  i n  t h i s  a r e a ,  t h e  J u r a s s i c  a r e  r a t h e r  more 

s i g n i f i c a n t  because  t h e y  c o n t a i n  some q u i t e  f r e e - y i e l d i n g  porous  zones  i n  the 

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

t o  t h e  " P i l l i g a  Beds" which c o n t a i n  some o f  t h e  major w a t e r - b e a r i n g  formations 

i n  t h e  Great A r t e s i a n  B a s i n ,  a l t h o u g h  t h e y  a r e  n o t  q u i t e  a s  f a v o u r a b l e  here. 

N e v e r t h e l e s s ,  t h e y  c o n t a i n  good q u a l i t y  w a t e r ,  even t o  t h e  e x t e n t  o f  being 

s u i t a b l e  f o r  town water  s u p p l y .  I t  may be n o t e d  t h a t  t h e y  were originally 

d e p o s i t e d  under f r e s h - w a t e r  conditions. 

Water f o r  s t o c k  h a s  been o b t a i n e d  from many b o r e s  i n  t h e  J u r a s s i c  sand- 

s t o n e s  a t  depths  u s u a l l y  between 140 and 450 f e e t .  At Merriwa, two town bores 

y i e l d e d  3 , 0 0 0  and 8 , 0 0 0  g a l l o n s  p e r  hour from a q u i f e r s  i n  t h e  s a n d s t o n e s  at 

420  and 524 f e e t ,  r e s p e c t i v e l y .  At C a s s i l i s ,  a town bore  70 f e e t  deep yielded 

2 , 3 0 0  g a l l o n s  p e r  hour. 

The u n f o r t u n a t e  f e a t u r e  about  t h e  J u r a s s i c  s a n d s t o n e s  i s  t h a t ,  b e i n g  in 

t h e  Oxley  B a s i n  s t r u c t u r e ,  t h e y  d i p  northwards under t h e  L i v e r p o o l  Range basalts. 

T h i s  means t h a t  n o t  o n l y  do t h e  water  b e a r i n g  h o r i z o n s  become deeper  with 
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d i s t a n c e  northwards ,  b u t ,  b e c a u s e  o f  t h e  b a s a l t s ,  t h e  land s u r f a c e  a l s o  becomes 

more e l e v a t e d .  On t h e  lower  s l o p e s  o f  t h e  L i v e r p o o l  Range b a s a l t s ,  some bores 

have  been  d r i l l e d  through t h e  b a s a l t s  i n t o  t h e  u n d e r l y i n g  s a n d s t o n e s ,  their 

d e p t h s  v a r y i n g  from 400 t o  a s  much a s  9 0 0  f e e t ,  and have o b t a i n e d  u s e f u l  stock 

s u p p l i e s .  However, i t  i s  e v i d e n t  t h a t  f u r t h e r  northwards b o r i n g  would require 

t o o  g r e a t  a depth  and be t o o  e x p e n s i v e  t o  warrant  p e n e t r a t i n g  t o  t h e  sandstones. 

I n  any e v e n t ,  s h a l l o w e r  w a t e r  can  o f t e n  b e  o b t a i n e d  i n  such a r e a s  from the 

b a s a l t  itself. 

T e r t i a r y  t o  Recent  U n c o n s o l i d a t e d  Formations  

U n c o n s o l i d a t e d  f o r m a t i o n s  o f  a l l u v i a l  o r i g i n  a r e  by f a r  t h e  most  important 

s o u r c e  o f  groundwater w i t h i n  t h e  Upper Hunter catchment ,  i n  terms o f  both 

q u a l i t y  and yield. 

A l luv ium c o n s i s t s  o f  c l a y s ,  s i l t s ,  sands  and g r a v e l s  d e p o s i t e d  i n  valleys 

a f t e r  b e i n g  t r a n s p o r t e d  by w a t e r  a c t i o n .  The w e a t h e r i n g  and e r o s i o n  o f  rocks 

i n  t h e  catchment  p r o v i d e  t h e  s o u r c e  m a t e r i a l ,  and c o n s e q u e n t l y  t h e  n a t u r e  of 

t h e  r o c k s  d e t e r m i n e s  t h e  n a t u r e  o f  t h e  a l l u v i u m .  Examples o f  t h i s  are 

( i )  c o a r s e  b a s a l t i c  g r a v e l s  i n  v a l l e y s  d r a i n i n g  t h e  L i v e r p o o l  Range area, 

e . g .  Krui  R i v e r ,  Merriwa and H a l l s  Creeks ,  and Munmurra and Dart  Brooks, 

( i i )  t h e  sands  i n  t h e  v a l l e y s  d r a i n i n g  from t h e  southern  and w e s t e r n  elevated 

s a n d s t o n e  c o u n t r y ,  e . g .  Goulburn R i v e r ,  Baerami and Mart inda le  Creeks ,  and 

( i i i )  t h e  v a r i e d  rock t y p e s  i n  t h e  g r a v e l s  i n  v a l l e y s  d r a i n i n g  from catchments 

e a s t  and n o r t h  o f  t h e  Hunter R i v e r ,  e . g .  P a g e s  R i v e r ,  and i n  t h e  Hunter itself. 

Such v a r i a t i o n  i n  t h e  n a t u r e  o f  t h e  water—bearing m a t e r i a l  must be taken  into 

account  when c o n s i d e r i n g  t h e  most  s a t i s f a c t o r y  means o f  e x t r a c t i n g  t h e  water. 

The groundwater r e s o u r c e s  o f  p a r t  o f  t h e  a l l u v i u m  o f  t h e  Upper Hunter 

d r a i n a g e  sys t em ( from Glenbawn Dam t o  t h e  c o n f l u e n c e  w i t h  t h e  Goulburn River) 

have  been i n v e s t i g a t e d  i n  some d e t a i l .  T h i s  s e c t i o n  o f  t h e  Hunter h a s  one of 

t h e  most  i n t e n s i v e  u t i l i z a t i o n s o f  groundwater f o r  i r r i g a t i o n  i n  New South Wales. 

I n  1953 ,  o f  some 500 w e l l s ,  204  were b e i n g  u s e d  f o r  t h e  i r r i g a t i o n  o f  3,858 

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

T e s t  b o r i n g  h a s  shown t h e  a l l u v i u m  t o  be r e l a t i v e l y  s h a l l o w ,  u s u a l l y  of 

t h e  o r d e r  o f  4 0  — 6 0  f e e t ,  b u t ,  even  s o ,  w e l l s  r a r e l y  p e n e t r a t e  t h e  full 

t h i c k n e s s  o f  w a t e r  b e a r i n g  g r a v e l .  I n  g e n e r a l ,  w e l l s  25 — 4 0  f e e t  deep yield 
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be tween  1 0 , 0 0 0  a n d  3 0 , 0 0 0  g a l l o n s  p e r  h o u r  o v e r  m o s t  o f  t h e  above  s e c t i o n  of 

t h e  v a l l e y ,  wh ich  i n c l u d e s  t h e  i m p o r t a n t  t r i b u t a r i e s  o f  P a g e s  R i v e r ,  Kingdon 

Ponds  a n d  D a r t  Brook.  However,  y i e l d s  i n  t h e  Muswe l lb rook  — Denman section 

o f  t h e  v a l l e y  a r e  n o t a b l y  p o o r .  Whi le  f u r t h e r  deve lopmen t  o f  g r o u n d w a t e r  for 

i r r i g a t i o n  a n d  town—water s u p p l y  p u r p o s e s  i s  q u i t e  p o s s i b l e  i n  t h e  Upper  Hunter 

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

f l u c t u a t i o n s  i n  w a t e r  l e v e l  ( a n d  t h u s  a v a i l a b l e  s t o r a g e )  w i t h  s e a s o n a l  conditions, 

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

i n f l u e n c e d  by d r a i n a g e  f rom P e r m i a n  r o c k s  f l a n k i n g  t h e  v a l l e y .  Consequently, 

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

maintained. 

M a r t i n d a l e  a n d  Baerami C r e e k s ,  Widden Brook a n d  s i m i l a r  t r i b u t a r y  streams 

d r a i n  from t h e  s o u t h  i n t o  t h e  H u n t e r  a n d  Gou lbu rn  R i v e r s .  T h e i r  v a l l e y s  are 

c a r v e d  i n t o  a s a n d s t o n e  ( T r i a s s i c )  p l a t e a u  a n d  h e n c e  t h e  a l l u v i u m  i n  them is 

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

o f  c o n t r o l l i n g  s and  e n t r y ,  w e l l s  a r e  o f t e n  n o t  a s a t i s f a c t o r y  means of 

e x p l o i t i n g  t h e  g r o u n d w a t e r .  I n  M a r t i n d a l e  Creek  v a l l e y ,  a r t i f i c i a l l y  packed 

s c r e e n e d  b o r e s  c o p e d  w i t h  t h i s  p r o b l e m  a n d  y i e l d s  o f  up t o  2 0 , 0 0 0  g a l l o n s  per 

h o u r  were  o b t a i n e d  f rom b o r e s  i n  f i n e  s andy  a l l u v i u m  40 —45 f e e t  deep. 

B a t t e r i e s  o f  s p e a r p o i n t s  i n  b o t h  t h e  a l l u v i u m  a n d  t h e  s andy  c r e e k  b e d s  have 

o b t a i n e d  i r r i g a t i c n  s u p p l i e s  i n  such  d r a i n a g e  systems. 

The Wollombi Brook a r e a  i s  somewhat s i m i l a r  t o  t h e  above  t r i b u t a r i e s  but 

i s  more e x t e n s i v e .  I t s  c a t c h m e n t  e x t e n d s  i n t o  r o c k s  o f  Pe rmian  a g e ,  and this 

i n t r o d u c e s  s a l i n i t y  p r o b l e m s  a s  i n  t h e  m a i n  H u n t e r  V a l l e y .  The a l l u v i u m  is 

p r e d o m i n a n t l y  sandy a n d ,  where  t h e  me thod  i s  p r a c t i c a b l e ,  b a t t e r i e s  o f  spear— 

p o i n t s  a r e  a g a i n  u s u a l l y  more s u c c e s s f u l  t h a n  w e l l s ,  y i e l d s  up t o  a b o u t  12,000 

g a l l o n s  p e r  h o u r  b e i n g  o b t a i n e d .  However,  t h e r e  s o f t e n  a s u f f i c i e n t  develop— 

ment o f  g r a v e l s  f o r  w e l l s  t o  b e  s a t i s f a c t o r y  a n d  y i e l d s  r a n g e  up t o  a b o u t  9,000 

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

The n o r t h e r n  t r i b u t a r i e s  o f  t h e  Gou lbu rn  R i v e r  a r e  v e r y  d i f f e r e n t  in 

c h a r a c t e r  f o r  t h e y  d r a i n  t h e  L i v e r p o o l  Range b a s a l t s .  Where t h e r e  i s  a 

r e a s o n a b l e  deve lopmen t  o f  a l l u v i u m ,  e . g .  Merr ima C r e e k  v a l l e y ,  irrigation 

s u p p l i e s  o f  t h e  o r d e r  o f  1 0 , 0 0 0  g a l l o n s  p e r  h o u r  h a v e  b e e n  o b t a i n e d  f rom wells 

i n  t h e  b a s a l t  g r a v e l s .  I n  a few i n s t a n c e s ,  s creened  b o r e s  have been utilized 
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and o b t a i n e d  up t o  1 6 , 0 0 0  g a l l o n s  p e r  hour.  however,  one d i f f i c u l t y  i n  such 

v a l l e y s  i s  t h a t  t h e i r  g r a d i e n t s  a r e  u s u a l l y  r e l a t i v e l y  s t e e p  so t h a t  groundwater 

l e v e l s  a r e  markedly a f f e c t e d  by l o n g  term v a r i a t i o n s  i n  c l i m a t i c  conditions. 

I n  t h e  v a l l e y  o f  t h e  Goulburn R i v e r ,  t h e  a l l u v i u m  i s  m a i n l y  dissected 

i n t o  a s e r i e s  o f  a l t e r n a t i n g  l a r g e  "pockets"  by t h e  bcuad meanders  o f  the 

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

t h e  a l l u v i u m ,  so t h a t  t h e  water  l e v e l  i n  t h e  a l l u v i u m  i s  c o n s i d e r a b l y  deeper 

than  i n  t h e  Hunter V a l l e y .  W h i l s t  sand e n t r y  o f t e n  c a u s e s  d i f f i c u l t y  w i t h  the 

o p e r a t i o n  o f  w e l l s ,  y i e l d s  o f  up t o  about 2 0 , 0 0 0  g a l l o n s  p e r  hour a r e  obtained. 

I n  t h e  a r e a  from t h e  c o n f l u e n c e  w i t h  t h e  Goulburn, downstream t o  about 

M a i t l a n d ,  t h e  a l l u v i u m  i s  g e n e r a l l y  more r e s t r i c t e d  i n  e x t e n t  than i n  the 

upstream s e c t i o n  o f  t h e  Hunter,  but  r e a s o n a b l y  l o c a t e d  w e l l s  have f a i r  prospects 

o f  y i e l d i n g  between 8 , 0 0 0  and 2 0 , 0 0 0  g a l l o n s  per  hour .  Where t h e  a l l u v i u m  is 

more e x t e n s i v e ,  a s  i n  t h e  S i n g l e t o n  a r e a ,  some o f  i t  i s  q u i t e  s h a l l o w  and only 

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

Summary o f  Groundwater Occurrence i n  t h e  Upper Hunter V a l l e y  

I t  i s  e v i d e n t  t h a t  t h e  a l l u v i a l  f ormat ions  a f f o r d  p r a c t i c a l l y  t h e  only 

s i g n i f i c a n t  source  o f  l a r g e  s u p p l i e s  o f  good q u a l i t y  groundwater w i t h i n  the 

Upper Hunter R i v e r  catchment a r e a .  The most  i n t e n s i v e  u s e  o f  groundwater from 

t h e  a l l u v i u m  i s  i n  t h e  area  from Glenbawn Dam t o  t h e  c o n f l u e n c e  w i t h  the 

Goulburn R i v e r ,  i n c l u d i n g  a d j a c e n t  s e c t i o n s  o f  t h e  P a g e s  R i v e r ,  Kingdon Pcnds, 

and Dart Brook. W e l l s  i n  t h i s  a r e a  h a v i n g  depths  o f  25 t o  40 f e e t  generally 

y i e l d  between 1 0 , 0 0 0  and 3 0 , 0 0 0  g a l l o n s  p e r  hour.  However, y i e l d s  i n  the 

zone from Muswellbrook t o  Mangoola are  n o t a b l y  poor .  Except  i n  some o f  the 

t r i b u t a r i e s ,  w e l l s  r a r e l y  p e n e t r a t e  t h e  f u l l  t h i c k n e s s  o f  water-bearing 

f o r m a t i o n s  ( c ; u a l l y  40 - 60 f e e t )  and l a r g e r  y i e l d s ,  p a r t i c u l a r l y  i n  drought 

p e r i o d s ,  c o u l d  o f t e n  be o b t a i n e d  by d e e p e n i n g .  I n  t h e  c a s e  o f  t h e  tributaries 

ment ioned  above i t  is t o  be e x p e c t e d  t h a t ,  because  o f  t h e  r e l a t i v e l y  steep 

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

s e a s o n a l  c o n d i t i o n s ,  and i n  pro longed  droughts  t h e r e  w i l l  be a marked reduction 

i n  a v a i l a b l e  supplies. 

The major t r i b u t a r i e s  d r a i n i n g  southwards from t h e  L i v e r p o o l  Range into 

t h e  Goulburn River  a l s o  s u f f e r  from marked d i m i n u t i o n  o f  groundwater supplies 

i n  drought p e r i o d s ,  but  n e v e r t h e l e s s  a f f o r d  u s e f u l  i r r i g a t i o n  s u p p l i e s  from 

w e l l s .  T r i b u t a r i e s  d r a i n i n g  northwards i n t o  t h e  Goulburn and Hunter Rivers 
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c h a r a c t e r i s t i c a l l y  c o n t a i n  v e r y  sandy a l l u v i a l  f ormat ions  which o f t e n  require 

s p e c i a l  t e c h n i q u e s ,  such a s  b a t t e r i e s  o f  s p e a r p o i n t s  o r  a r t i f i c i a l l y  packed 

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

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

t h e  main v a l l e y  a s  f a r  downstream a s  M a i t l a n d ,  but  t h e  a r e a  o f  a l l u v i u m  is 

g e n e r a l l y  more r e s t r i c t e d  than upstream o f  Denman. Where i t  i s  more extensive, 

such a s  i n  t h e  S i n g l e t o n  a r e a ,  some o f  i t  t e n d s  t o  b e  q u i t e  s h a l l o w  ( 2 0  - 25 

f e e t )  i n  p l a c e s ,  and g e n e r a l l y  o n l y  t h e  deep z o n e s  ( 3 0  - 50 f e e t )  yield 

s u b s t a n t i a l  supplies. 

A p a r t i c u l a r l y  important  f e a t u r e  o f  t h e  Upper Hunter V a l l e y  i s  t h a t  i t  is 

carved  i n t o  a sed imentary  rock  s e r i e s  (Permian a g e )  which a f f o r d s  poor 

c o n d i t i o n s  w i t h  regard t o  b o t h  y i e l d  and q u a l i t y  o f  groundwater .  Consequently, 

a t t e m p t s  t o  o b t a i n  w a t e r  f o r  i r r i g a t i o n  o r  town supply  from t h e  rock  formations 

u n d e r l y i n g  t h e  a l l u v i u m  a r e  doomed t o  f a i l u r e .  I t  i s  f o r  t h i s  r e a s o n  t h a t  the 

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 has  c o n s i s t e n t l y  a d v i s e d  against 

such p r o p o s a l s .  Where b o r i n g  h a s  been  undertaken i n  t h e s e  r o c k s ,  groundwater 

y i e l d s  a r e  g e n e r a l l y  l e s s  than 500 g a l l o n s  per  hour and t h e  q u a l i t y  i s  almost 

i n v a r i a b l y  b r a c k i s h ,  and sometimes t o o  s a l i n z  even o r  s h e e p .  Whi le  b o r e s  on 

r e a s o n a b l e  s i t e s  may o b t a i n  w a t e r  s u p p l i e s  a t  d e p t h s  between 8 0  and 200 feet, 

i n  some c a s e s  d e p t h s  o f  o v e r  400 f e e t  have  b e e n  n e c e s s a r y  t o  o b t a i n  an adequate 

s t o c k - w a t e r  supply. 

The g r e a t  m a j o r i t y  o f  t h e  a r e a  l y i n g  n o r t h  and e a s t  o f  t h e  r a i l w a y  from 

Mai t land  t o  Murrurundi i s  o c c u p i e d  by a n c i e n t  r o c k s  ( C a r b o n i f e r o u s  a g e )  which 

have  been  s u b j e c t  t o  c o n s i d e r a b l e  f o l d i n g .  The r o c k s  t h e m s e l v e s  a r e  impervious, 

b u t  t h e  f r a c t u r e  s y s t e m s  imposed on them when t h e y  were f o l d e d  can contain 

u s e f u l  s u p p l i e s  o f  groundwater .  However, a s  r e g a r d s  both  y i e l d  and quality, 

such s u p p l i e s  a r e  g e n e r a l l y  s u i t a b l e  o n l y  f o r  s t o c k  use. 

The sed imentary  r o c k s  o f  T r i a s s i c  age  which form t h e  "p la teau"  areas 

south  o f  t h e  Goulburn and Hunter R i v e r s ,  and which t h e n  e x t e n d  under the 

L i v e r p o o l  Range, a l s o  have  a g e n e r a l l y  poor groundwater p o t e n t i a l .  Supplies 

a r e  normal ly  s u i t a b l e  and s u f f i c i e n t  o n l y  f o r  s t o c k  purposes  and b o r e  depths 

o f  a s  much a s  450 f e e t  have sometimes been n e c e s s a r y  t o  o b t a i n  them. However, 

sandwiched between t h e s e  rocks  and t h e  b a s a l t s  o f  t h e  L i v e r p o o l  Range, n o r t h  ' 

o f  t h e  Goulburn R i v e r ,  i s  a younger sedimentary rock format ion  o f  J u r a s s i c  age 
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which c o n t a i n s  zones  o f  porous  s a n d s t o n e s .  The l a t t e r  c o n t a i n  good quality 

w a t e r ,  and i n  some c a s e s  s u p p l i e s  encountered  i n  b o r e s  have been s u f f i c i e n t  for 

s m a l l  towns ,  e . g .  Merriwa and C a s s i l i s .  Such b o r e s  have ranged t o  o v e r  500 feet 

i n  d e p t h ,  and, because  o f  l a r g e  pumping l i f t s  and o t h e r  f a c t o r s ,  a r e  not 

g e n e r a l l y  a p r a c t i c a b l e  p r o p o s i t i o n  f o r  i r r i g a t i o n  projects. 

The b a s a l t s  o f  t h e  L i v e r p o o l  Range and a s s o c i a t e d  a r e a s  a r e  reasonably 

f a v o u r a b l e  rock—types f o r  groundwater f o r  s t o r k  purposes  but  d r i l l i n g  conditions 

a r e  o f t e n  d i f f i c u l t .  I n  e l e v a t e d  a r e a s ,  i t  i s  n o t  uncommon t o  f i n d  t h a t  bores 

y i e l d  s a t i s f a c t o r y  s u p p l i e s  i n  normal s e a s o n s  but  f a i l  i n  pro longed  dry 

s e a s o n s .  Consequent ly ,  i t  i s  o f  marked advantage t o  s i t e  b o r e s  where t h e y  have 

b e n e f i t  o f  a s  much catchment a s  p o s s i b l e ,  e . g .  i n  d r a i n a g e  d e p r e s s i o n s  o r  at 

t h e  base  o f  slopes. 

I n  b r i e f ,  t h e  groundwater p o t e n t i a l  o f  t h e  g r e a t  m a j o r i t y  o f  t h e  area 

w i t h i n  t h e  Upper Hunter R i v e r  catchment i s  c o n f i n e d  t o  stock—water supplies, 

a n d  i n  some p a r t s  i t  may be  d i f f i c u l t  t o  o b t a i n  e v e n  t e s e .  On ly  i n  the 

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

i n  t h e  Mer r iwa  — C a s s i l i s  d i s t r i c t s ,  i s  t h e r e  a p p r e c i a b l e  p o t e n t i a l  f o r  ground— 

w a t e r  s u i t a b l e  and  s u f f i c i e n t  f o r  i r r i g a t i o n  o r  town supply. 

5 .  STREAM GAUGING STATIONS 

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

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

w e a t h e r  s y s t e m s .  R u n o f f  i s  g e n e r a l l y  r e c o g n i s e d  t o  be  t h a t  component  of 

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

a n d  d e e p  s e e p a g e  l o s s e s  h a v e  b e e n  satssfied. 

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

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

. s a t i s f a c t o r y  e s t i m a t e s  were  a v a i l a b l e  t o  b e  made o f  l o s s e s  due  t o  evaporation 

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

c o u l d  be  r e l i a b l y  a s s e s s e d .  However,  d e s p i t e  i n t e n s i v e  r e s e a r c h ,  no suitable 

me thod  h a s  y e t  b e e n  f o r m u l a t e d  o f  r e l a t i n g  r u n o f f  a n d  r a i n f a l l  f o r  any 

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

information. 
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I n  w a t e r  r e s o u r c e s  and o t h e r  h y d r o l o g i c  i n v e s t i g a t i o n s  i t  i s  therefore 

e s s e n t i a l  t o  have  b a s i c  s t r e a m f  low d a t a  a v a i l a b l e  i n  o r d e r  t o  enable 

s a t i s f a c t o r y  r e s u l t s  and c o n c l u s i o n s  t o  be o b t a i n e d .  I n  a d d i t i o n ,  i t  i s  most 

d e s i r a b l e  t h a t  t h e s e  s t r e a m f  low r e c o r d s  c o v e r  a s  l o n g  a p e r i o d  a s  possible. 

Streamflow measurement i n v o l v e s  two b a s i c  s t e p s ,  t h e  f i r s t  b e i n g  the 

measurement o f  r i v e r  l e v e l s ,  o r  gauge h e i g h t ,  i n  r e l a t i o n  t o  a c o n s t a n t  datum 

and t h e  second b e i n g  t h e  c o r r e l a t i o n  o f  t h e  measured h e i g h t  w i t h  stream 

discharge. 

R i v e r  h e i g h t s  a r e  normal ly  measured by v i s u a l  o b s e r v a t i o n  o f  t h e  water 

s u r f a c e  on a graduated s c a l e  o r  s t a f f  g a u g e ,  o r  a l t e r n a t i v e l y  by means o f  a 

c o n t i n u o u s  r e c o r d  produced by a f l o a t  o r  p r e s s u r e  a c t u a t e d  r e c o r d e r .  Individual 

measurements o f  s tream d i s c h a r g e  a r e  o b t a i n e d  by t h e  u s e  o f  a c u r r e n t  m e t e r  to 

measure f l o w  v e l o c i t i e s  i n  c o n j u n c t i o n  w i t h  survey  methods t o  determine  the 

a r e a  o f  e f f e c t i v e  f l o w .  The combinat ion  o f  flow v e l o c i t i e s ,  i n  f e e t  p e r  second, 

and e f f e c t i v e  d i s c h a r g e  a r e a s ,  i n  square f e e t ,  g i v e s  t h e  d i s c h a r g e  o f  the 

s tream i n  c u b i c  f e e t  p e r  second o r  cusecs. 

The measurement o f  s t reamf  lows i n  t h e  Upper Hunter V a l l e y  commenced in 

November 1891 when a s t a f f  gauge s t a t i o n  was i n s t a l l e d  a t  S i n g l e t o n .  The next 

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  Belmore Bridge  ( M a i t l a n d ) ,  Muswellbrook,  and 

Rosemount i n  1906,  f o l l o w e d  by s t a t i o n s  on t h e  Wollombi Brook a t  Warkworth in 

1908,  t h e  Hunter R i v e r  a t  Moonan F l a t  i n  1911,  and on t h e  Goulburn R i v e r  at 

Coggan i n  1912.  W h i l s t  t h e  BeImore Br idge  gauge i s  one o f  t h e  e a r l i e s t  gauges 

e s t a b l i s h e d  i n  t h e  Hunter V a l l e y ,  i t  was n o t  u n t i l  1958 when 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 took  o v e r  c o n t r o l  o f  t h e  gauge ,  that 

c o n t i n u o u s  f l o w  r e c o r d s  were  k e p t .  P r i o r  t o  t h i s  t h e  gauge was operated 

p r i m a r i l y  f o r  f l o o d  r e c o r d i n g  p u r p o s e s .  D e t a i l s  o f  recorded  f l o w s  and flood 

h e i g h t s  f o r  t h i s  s t a t i o n  a r e  l i s t e d  i n  t h e  p r e v i o u s l y  i s s u e d  r e p o r t  No.4, 

e n t i t l e d  "Water Resources  o f  t h e  Lower Hunter  Valley". 

A number o f  a d d i t i o n a l  stream gaug ing  s t a t i o n s  have s i n c e  been 

e s t a b l i s h e d  and a t  t h e  p r e s e n t  t ime t h e  Water C o n s e r v a t i o n  and Irrigation 

Commission i s  o p e r a t i n g  a t o t a l  o f  52 s t a t i o n s  i n  t h e  v a l l e y .  These stations, 

which  i n c l u d e  t h e  o r i g i n a l  s t a t i o n  a t  S i n g l e t o n ,  have been strategically 

l o c a t e d  so  a s  t o  measure t h e  r u n o f f  from t h e  e n t i r e  Upper Hunter Valley. 
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and t o  p r o v i d e  da ta  o f  an a c c e p t a b l e  s tandard o f  accuracy  f o r  u s e  i n  the 

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

The c u r r e n t  d e n s i t y  o f  gaug ing  s t a t i o n s  i n  t h e  Upper Hunter V a l l e y  is 

8 . 0  s t a t i o n s  p e r  thousand square m i l e s  which i s  o v e r  IA t i m e s  t h e  average 

d e n s i t y  f o r  c o a s t a l  New South Wales. 

The Commission i n t e n d s  t o  expand t h i s  network w i t h  t h e  p r o v i s i o n  o f  an 

a d d i t i o n a l  n i n e  gaug ing  s t a t i o n s .  P r o p o s a l s a s o  i n c l u d e  t h e  improvement of 

t h e  s tandard o f  r e c o r d i n g  a t  s e v e r a l  o f  t h e  e x i s t i n g  s t a t i o n s  by installation 

o f  a u t o m a t i c  s tream h e i g h t  r e c o r d e r s  and improved stream channe l  controls. 

The l o c a t i o n s  o f  a l l  e x i s t i n g  and d i s c o n t i n u e d  stream gaug ing  stations 

i n  t h e  Upper Hunter V a l l e y  a r e  shown a t  F i g u r e  17 and r e l e v a n t  details 

c o n c e r n i n g  each  s t a t i o n  a r e  g i v e n  i n  Table  8 hereunder and on  page 23. 

TABLE 8 

Stream Station 

Catchment 
A rea 
(Square 
Miles) 

Type o f  Gauge 
P e r i o d  of 
Operation 

Omadale Brook Rama 40- P r e s s u r e  Recorder 1940 t o  date 
Moonan Brook Moonan Brook 38 P r e s s u r e  Recorder 1940 t o  date 
Hunter River Moonan Flat 290 S t a f f  Gauge 1911 t o  date 
Hunter River Moonan Dam Site 295 F l c a t  Recorder 1940 t o  date 
S t e w a r t s  Brook Windemere 70 S t a f f  Gauge 1946 t o  date 
S t e w a r t s  Brook Cloverdale* 71 S t a f f  Gauge 1934 t o  1946 
Hunter River Belltrees* 457 S t a f f  Gauge 1955 t o  1958' 
Hunter River Glenbawn 500 F l o a t  Recorder 1940 t o  date 
Rouchel  Brook Upper Rouchel 95 S t a f f  Gauge 1950 t o  date 
Rouchel  Brook Rouchel  Brook 149 F l o a t  Recorder 4 9 3 4  t o  1951 

(1959  t o  date 
Pages  River Blandford 110 P r e s s u r e  Recorder 1960 t o  date 
I s i s  River Lower Timor 120 P r e s s u r e  Recorder 1963 t o  date 
I s i s  River Waverley* 171 P r e s s u r e  Recorder 1959 t o  1963 
P a g e s  River Cronins* 400 S t a f f  Gauge 1934 t o  1952 
P a g e s  River Gundy Recorder 403 F l o a t  Recorder 1958 t o  date 
P a g e s  River Gundy Bridge 404 S t a f f  Gauge 1956 t o  date 
P a g e s  River Gundy* 404 P r e s s u r e  Recorder 1952 t o  1955 
Hunter River Aberdeen 1,300 S t a f f  Gauge 1959 t o  date 
Dart  Brook Dalmore* 114 P r e s s u r e  Recorder 1953 t o  1958 
Kingdon Ponds Camyr Allyn* 113 P r e s s u r e  Recorder 1953 t o  1958 
Dart  Brook Aberdeen 320 S t a f f  Gauge 1959 t o  date 
Hunter River Muswellbrook 1,630 F l o a t  Recorder 1906 t o  date 
Hunter River Denman 1,750 S t a f f  Gauge 1959 t o  date 
Hunter River Ravenswood* 5,620 S t a f f  Gauge 1922 t o  1930 
Goulburn River Ulan 59 P r e s s u r e  Recorder 1956 t o  date 
Krui River Neverfail 226 P r e s s u r e  Recorder 1954 t o  date 
Bylong Creek Bylong 263 S t a f f  Gauge 1960 t o  date 
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TABLE 8 ( c o n t . . . )  

Stream Station 

Catchment 
Area 
(Square 
Miles) 

Type o f  Gauge 
P e r i o d  of 
Operation 

Goulburn River Coggan 1,290 S t a f f  Gauge 1912 t o  date 
Merriwa Creek U/S Valences 264 P r e s s u r e  Recorder 1963 t o  date 

Creek 
Goulburn River Kerrabee 1,850 Remote Indicator 1940 t o  date 
Widden Brook Widden 283 S t a f f  Gauge 1954 t o  date 
Baerami Creek Baerami 125 S t a f f  Gauge 1960 t o  date 
H a l l s  Creek Gungal 84 S t a f f  Gauge 1962 t o  date 
Goulburn River Sandy Hollow 2,640 P r e s s u r e  Recorder 1953 t o  date 
Wybong Creek Wybong . 257 P r e s s u r e  Recorder 1955 t o  date 
Goulburn River Rosemount* 3,150 S t a f f  Gauge 1906 t o  1924 
S a d d l e r s  Creek Bowfield 30 P r e s s u r e  Recorder 1956 t o  date 
S a l w a t e r  Creek Plashett 16 F l o a t  Recorder 1956 t o  date 
Gardiners A n t i e n e  - 5.5 F l o a t  Recorder 1968 t o  date 

Creek 
Maidswater L i d d e l l  S i t e  4. 2.2 F l o a t  Recorder 1968 t o  date 

Creek 
T i n k e r s  Creek L i d d e l l  S i t e  2 4.2 . F l o a t  Recorder 1968 t o  date 

North Arm 
T i n k e r s  Creek L i d d e l l  S i t e  1 2.5 F l o a t  Recorder 1968 t o  date 

South Arm 
McMahons Creek L i d d e l l  S i t e  5 0.4 F l o a t  Recorder 1968 t o  date 
Gardiners Liddell 30 F l o a t  Recorder 1959 t o  date 

Creek 
Bowmans Creek Ravensworth ' 79 F l o a t  Recorder 1956 t o  date 
York Creek Ravensworth 5 P r e s s u r e  Recorder 1958 t o  date 
Swamp Creek Ravensworth 7 F l o a t  Recorder 1958 t o  date 
F a l  Brook The Rocks* 88 P r e s s u r e  Recorder 1944 t o  1963 
G l e n n i e s  Creek Middle Falbrook 171 F l o a t  Recorder 1956 t o  date 
Deep Creek P o k o l b i n  S i t e  4 2 F l o a t  Recorder 1963 t o  date 
Deep Creek P o k o l b i n  S i t e  3 10 F l o a t  Recorder 1961 t o  date 
Middle  Creek P o k o l b i n  S i t e  2 3 F l o a t  Recorder 1961 t o  date 
F i r s t  Creek P o k o l b i n  S i t e  1 6 F l o a t  Recorder 1961 t o  date 
Congewai Creek Dam Site* 14 S t a f f  Gauge 1948 t o  1963 
Congewai Creek Eglinford 33 P r e s s u r e  Recorder 1948 t o  date 
Wollombi Brook Hanging Rock 150 F l o a t  Recorder 1958 t o  date 

(North Arm) 
Wollombi Brook Wollombi Dam Site 401 F l o a t  Recorder 1958 t o  date 
Wollombi Brook Paynes Crossing* 400 S t a f f  Gauge 1940 t o  1949 
Wollombi Brook Fordwich* 495 S t a f f  Gauge 1946 t o  1949 
Wollombi Brook Bulga 615 F l o a t  Recorder 1949 t o  date 
Wollombi Brook Warkworth 670 S t a f f  Gauge 1908 t o  date 
Hunter River Singleton 6,350 Manometer RecorServo . P r e s s u r e  der 1891 t o  date 
Glendon Brook Glendon Brook 106 P r e s s u r e  Recorder 1964 t o  date 
Glendon Brook M i t c h e l l  Flat* 184 S t a f f  Gauge 1954 t o  1955 
Hunter River Greta.. 6,690 Manometer Servo 1961 t o  date 

P r e s s u r e  Recorder 
Hunter River Welke Intake* 6,745 S t a f f  Gauge 1908 t o  1957 
Hunter River Belmore Bridge 6,750 S t a f f  Gauge 1906 t o  date 

* D i s c o n t i n u e d  Stations. 
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6 .  CATCHMENT YIELDS 

S i n c e  t h e  i n s t a l l a t i o n  o f  t h e  f i r s t  g a u g i n g  s t a t i o n  i n  t h e  Upper  Hunter 

V a l l e y ,  i n  1891 a t  S i n g l e t o n ,  a l a r g e  volume o f  d a t a  h a s  b e e n  o b t a i n e d  o f  the 

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

a n a t u r a l  c a t c h m e n t  i s  d e p e n d e n t  on many f a c t o r s  i n c l u d i n g  a n n u a l  rainfall, 

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

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

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

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

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

s t a t i o n s  a r e  c o n t e m p o r a n e o u s  ( i . e .  t h e  r e c o r d s  c o v e r  t h e  same p e r i o d  o f  time). 

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

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

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

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

T a b l e  9 .  D e t a i l s  o f  r e c o r d e d  m o n t h l y  maximum, minimum and mean f l o w s  f o r  all 

g a u g i n g  s t a t i o n s  shown i n  T a b l e  9 ,  w i t h  t h e  e x c e p t i o n  o f  t h e  s t a t i o n  located 

on t h e  H u n t e r  R i v e r  a t  Belmore B r i d g e ,  a r e  g i v e n  i n  A p p e n d i c e s  5 t o  21 

i n c l u s i v e .  ( S t r e a m f l o w  s t a t i s t i c s  f o r  t h e  H u n t e r  R i v e r  a t  Belmore  B r i d g e  have 

b e e n  p r e v i o u s l y  p u b l i s h e d  i n  r e p o r t  No. 4 "Wate r  R e s o u r c e s  o f  t h e  Lower Hunter 

Valley"). 

I n  t h e  c a s e  o f  y i e l d s  shown f o r  t h e  H u n t e r  R i v e r  a t  Gienbawn,  t h e  yield 

f o r  p o s t - G l e n b a w n  c o n d i t i o n s  compared w i t h  t h a t  i n  t h e  p e r i o d  o f  records 

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

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

The s t r e a m  g a u g i n g  s t a t i o n s  i n  t h e  v a l l e y  w i t h  r e a s o n a b l e  l o n g  term 

r e c o r d s  a r e  l o c a t e d  on t h e  G o u l b u r n  R i v e r  a t  Coggan (56  y e a r s ) ,  t h e  Hunter 

R i v e r  a t  Muswel lb rook  (61 y e a r s )  and S i n g l e t o n  ( 7 0  y e a r s ) .  Over t h e  periods 

o f  a v a i l a b l e  r e c o r d s  t h e  a v e r a g e  f l o w s  a t  Coggan,  Muswe l lb rook  and  Singleton 

h a v e  b e e n  99 c u s e c s ,  430 c u s e c s  a n d  984 c u s e c s  respectively. 

A l t h o u g h  t h e  c a t c h m e n t  a r e a  above  Muswel lb rook  ( 1 , 6 3 0  s q u a r e  m i l e s )  is 

o n l y  a b o u t  26 p e r c e n t  g r e a t e r  than a t  Coggan ( 1 , 2 9 0  square m i l e s )  t h e  water 

y i e l d  h a s  been  more than four  t i m e s  a s  great. 
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TABLE 9. 

Stream Station 

Complete 
Y e a r s  of 
Computed 
Records 

A v e r a g e  A n n u a l  Y i e l d  over 
p e r i o d  o f  C o m p l e t e  y e a r s  of 
Record 
A c r e  Feet 
p e r  Annum 

Cusecs G a l l o n s  Per 
Mim,te 

O m a d a l e  Brook Roma 28 31,000 42 15,700 

H u n t e r  River M c o n a n  Dam 
Site 27 111,000 152 56,800 

H u n t e r  River P r e  GIenbawn 17 192,000 263 98,400 

P o s t  Glenbawn 11 122,000 167 62,500 

R o u c h e l  Brook U p p e r  Rouchel 18 60,000 82 30,700 

P a g e s  River Gundy 9 64,000 88 33,000 

D a r t  Brook Aberdeen 9 31,00G 43 15,000 

H u n t e r  River Muswellbrook 61 314,000 430 151,000 

Goulburn Ccggan 56 72,000 99 37,000 
River 

Goulburn Kerrabee 28 134,000 184 68,800 
River 

Goulburn S a n d y  Hollow 14 211,000 289 108,000 
River 

Wybong  Creek Wybong 10 39,700 54 20,200 

Gardiners Liddell 7 7,200 10 3,700 
Creek 

Bowmats  Creek itvensworth 11 9,030 12 4,500 

Glenn.ies Middle 11 62,000 85 31,800 
CrLek Falbrook 

Congewai Creek Eglinford 20 29,000 39 14,600 

Wollombi H a n g i n g  Rock 9 34,300 47 17,600 
Brcok 

H u n t e r  River Singleton 70 119,000 984 368,000 

H u r t e r  River Belmore 11 750.000 1,028 384,000 
Bridge 
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7 .  AVERAGE ANNUAL RUNOFF 

E s t i m a t e s  o f  t h e  l o n g  term average  annual r u n o f f s  from s e l e c t e d  sub— 

ca tchments  i n  t h e  Upper Hunter V a l l e y  have been prepared  u s i n g  t h e  l o n g  term 

s t r e a m f  low r e c o r d s  f o r  t h e  Hunter R i v e r  a t  S i n g l e t o n .  The e s t i m a t e s  indicate 

t h a t  t h e  average  annual  s u r f a c e  water  r e s o u r c e s  o f  t h e  Upper Hunter Valley, 

above M a i t l a n d ,  a r e  o f  t h e  order  o f  8 0 0 , 0 0 0  a c r e  f e e t  ( 2 1 7 , 0 0 0  m i l l i o n  gallons), 

e q u i v a l e n t  t o  a c o n t i n u o u s  r a t e  o f  1 , 1 0 0  c u s e c s  ( 4 1 0 , 0 0 0  g a l l o n s  p e r  minute). 

The e s t i m a t e d  l o n g  term average  annual  r u n o f f s  f o r  s e l e c t e d  s e c t i o n s  of 

t h e  Upper Hunter V a l l e y ,  t h e  e n t i r e  Hunter V a l l e y  and t h e  a d j o i n i n g  Manning, 

P e e l  and Talbragar  V a l l e y s  a r e  g i v e n  i n  Table  10 .  For comparat ive  purposes 

t h e  l o n g  term r u n o f f  p e r  square m i l e  o f  catchment and p e r c e n t a g e  r u n o f f s  are 

shown i n  Table  10 f o r  t h e  r e s p e c t i v e  catchments.. 

TABLE 10 

Basin 

..- 

Catchment 
Area 

in 
Square 
Miles 

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

Acre Feet 
p e r  Annum 

Acre F e e t  per 
Annum per 

Square Mile 

Percentage 
Runoff 

E n t i r e  Hunter Valley 7,900 1,330,000 168 11% 

Hunter River 
Above Maitland 6,750 800,000 119 8% 

Hunter River 
between Goulburn 1,960 300,000 153 107 
R i v e r  j u n c t i o n  and 
Maitland 

Hunter River 
above Goulburn 1,770 320,000 181 120L 
R i v e r  junction 

Goulburn River 
above Hunter River 
junction 

3,020 180,000 60 50/• 

Manning Valley 3,250 1,800,000 554 23% 

P e e l  Valley 1,800 260,000 145 97 

Ta lbragar  Valley 1,800 79,000 44 3% 

R e f e r e n c e  t o  Table  10 i n d i c a t e s  t h a t  t h e  l o w e s t  w a t e r  y i e l d i n g  s e c t i o n  of 

t h e  Upper Hunter V a l l e y  i s  t h e  Goulburn R i v e r  catchment ,  which a l t h o u g h  i t s  area 

i s  45 p e r c e n t  o f  t h e  t o t a l  Upper Hunter V a l l e y ,  y i e l d s  o n l y  23 p e r c e n t  o f  the 

t o t a l  l o n g  term runoff. 
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Due t o  v a r y i n g  g e o l o g i c  a n d  h y d r o l o g i c  c o n d i t i o n s  i n  a r i v e r  b a s i n  the 

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

T h e r e f o r e  i t  c o u l d  b e  e x p e c t e d  t h a t  t h e  r u n o f f  p e r  u n i t  a r e a  o f  t h e  Goulburn 

R i v e r  c a t c h m e n t  ( 3 , 0 2 0  s q u a r e  m i l e s )  w o u l d  b e  somewhat l e s s  t h a n  t h a t  o f  the 

H u n t e r  R i v e r  c a t c h m e n t  a b o v e  t h e  G o u l b u r n  R i v e r  J u n c t i o n  ( 1 , 7 7 0  s q u a r e  miles). 

However t h e  r u n o f f  p e r  s q u a r e  m i l e  o f  t h e  H u n t e r  R i v e r  c a t c h m e n t  i s  more  than 

t h r e e  t i m e s  t h a t  o f  t h e  G o u l b u r n  R i v e r  a n d  t h i s  r a t i o  i s  much h i g h e r  than 

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

s u c h  a s  r a i n f a l l  and topography. 

As shown i n  Table  10 t h e  e s t i m a t e d  l o n g  term a v e r a g e  annual  r u n o f f  o f  the 

e n t i r e  Hunter V a l l e y  i s  1 , 3 3 0 , 0 0 0  a c r e  f e e t  p e r  annum. A p r e v i o u s  e s t i m a t e  of 

t h e  l o n g  term a v e r a g e  annual  r u n o f f  was  g i v e n  i n  t h e  1963 p u b l i c a t i o n  "Review 

o f  A u s t r a l i a ' s  Water Resources"  a s  1 , 2 5 0 , 0 0 0  a c r e  f e e t  p e r  annum. T h i s  estimate 

w a s  b a s e d  on 61 y e a r s  o f  r e c o r d s  a t  S i n g l e t o n  a s  compared t o  t h e  7 0  y e a r s  now 

available. 

On a s q u a r e  m i l e  o f  c a t c h m e n t  a r e a  b a s i s  t h e  w a t e r  r e s o u r c e s  o f  t h e  Upper 

H u n t e r  V a l l e y  a r e  a b o u t  25 p e r c e n t  g r e a t e r  t h a n  t h e  a v e r a g e  f o r  New S o u t h  Wales, 

a n d  a b o u t  a t h i r d  o f  t h e  a v e r a g e  f o r  t h e  New S o u t h  W a l e s  c o a s t a l  region. 

R e f e r e n c e  t o  T a b l e  10 shows t h a t  t h e  l o n g  t e r m  r u n o f f s  p e r  s q u a r e  mile 

o f  a n y  s e c t i o n  o f  t h e  Upper  H u n t e r  V a l l e y  a r e  s u b s t a n t i a l l y  b e l o w  t h e  estimated 

r u n o f f  o f  t h e  r e l a t i v e l y  l a r g e  c o a s t a l  Manning R i v e r  B a s i n  a n d  a p p r o x i m a t e  that 

o f  t h e  i n l a n d  P e e l  R i v e r  B a s i n .  However a l l  r u n o f f s  p e r  s q u a r e  m i l e  w i t h i n  the 

c a t c h m e n t ,  i n c l u d i n g  t h e  G o u l b u r n  R i v e r  c a t c h m e n t ,  a r e  s u b s t a n t i a l l y  greater 

t h a n  t h e  r u n o f f s  w i t h i n  t h e  a d j o i n i n g  T a l b r a g a r  V a l l e y .  T h i s  r e s u l t  may be 

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

s t o r m s  i n  t h e  T a l b r a g a r  Valley. 

S .  VARIABILITY OF STREAMFLOWS 

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

H u n t e r  V a l l e y  s t r e a m f l o w s  a r e  s u b j e c t  t o  a h i g h  d e g r e e  o f  v a r i a b i l i t y .  Of • 

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

v a r i a t i o n  o c c u r s  o n  t h e  G o u l b u r n  R i v e r  a t  Coggan,  w h e r e  t h e  a n n u a l  f l o w  has 

v a r i e d  f rom a b o u t  1 , 0 0 0  p e r c e n t  t o  3 p e r c e n t  o f  t h e  l o n g  t e r m  a v e r a g e  annual 

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

tributaries. 
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The l e a s t  v a r i a t i o n  o f  annual  f l o w  h a s  been recorded  f o r  Rouchel  Brook 

a t  Upper Rouchel  where t h e  annual  f l o w  ranged from 280 p e r c e n t  t o  10 percent 

o f  t h e  average  annual  f l o w .  T h i s  s m a l l e r  v a r i a t i o n  o f  f l o w  i s  more 

c h a r a c t e r i s t i c  o f  t h e  Hunter R i v e r  i n  i t s  upper r e a c h e s .  Other r e g i o n s  of 

h i g h  annual  r a i n f a l l ,  which a l s o  e x h i b i t  much l e s s  v a r i a t i o n  i n  annual flows 

than  t h e  Goulburn R i v e r  catchment ,  a r e  t h e  Wollombi and Glendon Brooks and 

Bowmans Creek catchment a r e a s .  The maximum and minimum v a r i a t i o n s  o f  annual 

f l o w s  f o r  t h e s e  r e g i o n s  a r e  from about  550 p e r c e n t  t o  3 percent. 

As e x p e c t e d  monthly  f l o w s  e x h i b i t  an even  g r e a t e r  degree  o f  variability, 

t h e  g r e a t e s t  and l e a s t  v a r i a t i o n s  a g a i n  o c c u r r i n g  a t  t h e  Coggan and Upper 

Rouchel  gaug ing  s t a t i o n s  r e s p e c t i v e l y .  At Coggan t h e  monthly  f l o w  h a s  varied 

from a minimum o f  z e r o  t o  a maximum o f  about  f i f ty—two t i m e s  t h e  average 

monthly  f l o w .  F i g u r e s  1 8 ,  19 and 20 show t h e  monthly  s t r e a m f l o w  variations 

a t  gaug ing  s t a t i o n s  on t h e  Hunter R i v e r  a t  S i n g l e t o n ,  Muswellbrook and 

Moonan Dam S i t e  and on  t h e  Goulburn R i v e r  a t  Coggan. 

As i n  t h e  m a j o r i t y  o f  s treams i n  t h e  S t a t e  t h e r e  i s  extreme variability 

between maximum and minimum i n s t a n t a n e o u s  f l o w s .  The h i g h e s t  recorded  flood 

a t  S i n g l e t o n  o c c u r r e d  i n  February 1955 when t h e  peak d i s c h a r g e  was estimated 

t o  be 4 4 3 , 0 0 0  c u s e c s  ( 166  m i l l i o n  g a l l o n s  p e r  m i n u t e ) .  During t h e  same 

f l o o d  t h e  peak d i s c h a r g e  a t  Belmore Br idge  (Mai t l and)  was e s t i m a t e d  t o  be 

3 6 5 , 0 0 0  c u s e c s  (137  m i l l i o n  g a l l o n s  p e r  m i n u t e ) .  A t o t a l  o f  597 days  o f  no 

f l o w  h a s  been  e x p e r i e n c e d  a t  S i n g l e t o n  s i n c e  t h e  i n s t a l l a t i o n  o f  t h e  gauging 

s t a t i o n  i n  1891. 

S treamf low r e c o r d s  f o r  t h e  gaug ing  s t a t i o n s  i n  t h e  v a l l e y  i n d i c a t e  that 

t h e  main s treams have c e a s e d  f l o w i n g  f o r  ex tended  p e r i o d s .  One o f  t h e  most 

s e v e r e  droughts  on r e c o r d  commenced i n  1939.  During t h i s  drought t h e  Hunter 

R i v e r  a t  S i n g l e t o n  and Muswellbrook and t h e  Goulburn R i v e r  a t  Coggan ceased 

f l o w i n g  f o r  138 ,  117 and 144 c o n s e c u t i v e  days  respectively. 

An i n d i c a t i o n  o f  t h e  v a r i a t i o n  i n  i n s t a n t a n e o u s  s t reamf lows  a t  selected 

gaug ing  s t a t i o n s  i n  t h e  v a l l e y  i s  g i v e n  a t  Table  11 which shows t h e  maximum, 

minimum and mean d i s c h a r g e s  f o r  t h e s e  s t a t i o n s  o v e r  t h e  p e r i o d s  o f  computed 

r e c o r d s .  From t h e  t a b l e  i t  can be s e e n  t h a t ,  a t  some t ime  dur ing  t h e  period 

o f  r e c o r d s ,  f l o w  h a s  c e a s e d  a t  each  o f  t h e  s e l e c t e d  stations. 
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TABLE 11 

Stream Station 
Years  of 
Computed 
Records 

Recorded Discharges 

Maximum Minimum Mean 

Omadale Brook Roma 28 2 , 8 0 0  cusecs 0 42 cusecs 
( 1 , 0 5 0 , 0 0 0  gpm) ( 1 5 , 7 0 0  gpm) 

Hunter River Moonan Dam 27 2 5 , 0 0 0  cusecs 0 152 cusecs 
Site ( 9 , 3 5 0 , 0 0 0  gpm) ( 5 6 , 8 0 0  gpm) 

Hunter River Downstream 17 4 1 , 0 0 0  cusecs 0 263 cusecs 
Glenbawn Dam ( 1 5 , 3 0 0 , 0 0 0  gpm) ( 9 8 , 4 0 0  gpm) 
( P r e  Glenbawn) 

Downstream 11 3 , 2 0 0  cusecs 0 167 cusecs 
Glenbawn Dam ( 1 , 2 0 0 , 0 0 0  gpm) ( 6 2 , 5 0 0  gpm) 
( P o s t  Glenbawn 

Rouchel  Brook Upper Rouchel 18 2 5 , 9 0 0  cusecs 0 82 cusecs 
( 9 , 6 8 0 , 0 0 0  gpm) ( 3 0 , 7 0 0  gpm) 

P a g e s  River Gundy 9 1 2 , 3 0 0  cusecs 0 88 cusecs 

Dart  Brook Aberdeen 9 

( 4 , 6 0 0 , 0 0 0  gpm) 

8 , 5 6 0  cusecs 0 

( 3 3 , 0 0 0  gpm), 

43 cusecs 
( 3 , 2 0 0 , 0 0 0  gpm) ( 1 6 , 0 0 0  gpm) 

Hunter River Muswellbrook 61 1 4 0 , 0 0 0  cusecs 0 430  cusecs 
( 5 2 , 4 0 0 , 0 0 0  gpm) ( 1 6 1 , 0 0 0  gpm) 

Goulburn River Coggan 56 1 4 0 , 0 0 0  cusecs 0 99 cusecs 
( 5 2 , 4 0 0 , 0 0 0  gpm) ( 3 7 , 0 0 0  gpm) 

Goulburn River Kerrabee 28 1 5 3 , 0 0 0  cusecs 0 184 cusecs 
( 5 7 , 2 0 0 , 0 0 0  gpm) ( 6 8 , 8 0 0  gpm) 

Goulburn River Sandy Hollow 14 1 8 0 , 0 0 0  cusecs 0 289 cusecs 
( 6 7 , 3 0 0 , 0 0 0  gpm) ( 1 0 8 , 0 0 0  gpm) 

Wybong Creek Wybong 10 1 9 , 0 0 0  cusecs 0 54 cusecs 
( 7 , 1 0 0 , 0 0 0  gpm) ( 2 0 , 2 0 0  gpm) 

Gard iners  Creek Liddell 7 5 , 5 3 0  cusecs 0 10 cusecs 
( 2 , 0 7 0 , 0 0 0  gpm) ( 3 , 7 0 0  gpm) 

Bowmans Creek Ravensworth 11 3 , 5 0 0  cusecs 0 12 cusecs 
( 1 , 3 1 0 , 0 0 0  gpm) ( 4 , 5 0 0  gpm) 

G l e n n i e s  Creek Middle  Falbrook 11 3 2 , 1 0 0  cusecs 0 85 cusecs 
( 1 2 , 0 0 0 , 0 0 0  gpm) ( 3 1 , 8 0 0  gpm) 

Congewai Creek Eglinford 20 5 , 9 2 5  cusecs 0 39 cusecs 
( 2 , 2 2 0 , 0 0 0  gpm) ( 1 4 , 6 0 0  gpm) 

Wollombi Brook Hanging Rock 9 1 9 , 1 0 0  cusecs 0 47 cusecs 
( 7 , 1 4 0 , 0 0 0  gpm) ( 1 7 , 6 0 0  gpm) 

Hunter River Singleton 70 4 4 3 , 0 0 0  cusecs 0 9 8 4  cusecs 
( 1 6 6 , 0 0 0 , 0 0 0  gpm) ( 3 6 8 , 0 0 0  gpm) 

Hunter River Belmore Bridge 11 3 6 5 , 0 0 0  cusecs 0 1 , 0 2 8  cusecs 
( 1 3 7 , 0 0 0 , 0 0 0  gpm) ( 3 8 4 , 0 0 0  gpm) 

1,--- 
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9 .  PERSISTENCE OF STREAMFLOWS 

Flow d u r a t i o n  c u r v e s  a r e  graphs  i n d i c a t i n g  t h e  r e l a t i v e  o c c u r r e n c e s  of 

f l o w s  o f  v a r i o u s  magni tudes  a t  a s tream gaug ing  s t a t i o n .  These  c u r v e s  show 

t h e  p e r c e n t a g e  o f  t ime  t h a t  f l o w s  were e q u a l  t o  o r  g r e a t e r  than (or 

a l t e r n a t i v e l y  were equa l  t o  o r  l e s s  t h a n )  any s e l e c t e d  d i s c h a r g e .  The flow 

d u r a t i o n  c u r v e s  and d a t a  g i v e n  i n  t h i s  r e p o r t  correspond  t o  t h e  percentages 

o f  t ime  t h a t  f l o w s  were e q u a l  t o  o r  g r e a t e r  than any s e l e c t e d  flow. 

U s i n g  d a i l y  a v e r a g e  f l o w  d a t a ,  f l o w  d u r a t i o n  c u r v e s  have  been  developed 

f o r  t e n  s e l e c t e d  s t a t i o n s  i n  t h e  Upper Hunter V a l l e y ,  t h e s e  c u r v e s  being 

shown a t  F i g u r e s  21 t o  25 inclusive. 

W h i l s t  t h e  f l o w  d u r a t i o n  c u r v e s  g i v e n  a t  F i g u r e s  21 t o  25 i n d i c a t e  the 

p e r s i s t e n c e  o f  f l o w  a t  a c e r t a i n  s t a t i o n  t h e y  do n o t  f a c i l i t a t e  a ready 

comparison o f  t h e  r e l a t i v e  r u n o f f  c h a r a c t e r i s t i c s  o f  t h e  v a r i o u s  s e c t i o n s  of 

t h e  v a l l e y .  To permi t  t h e s e  comparisons  t o  b e  made t h e  f l o w  d u r a t i o n  curves 

f o r  f o u r  o f  t h e  s t a t i o n s  have  been  r e p l o t t e d  i n  t h e  form o f  d u r a t i o n  curves 

o f  f l o w  p e r  square m i l e  and a r e  shown a t  F i g u r e  26 .  The s t a t i o n s  s e l e c t e d  for 

t h i s  comparison a r e  t h e  Goulburn R i v e r  a t  C o g a n  and t h e  Hunter R i v e r  at 

Moonan Dam S i t e ,  Muswellbrook and Singleton. 

When comparing f l o w  d u r a t i o n  c u r v e s  f o r  d i f f e r e n t  ca tchments  two main 

f a c t o r s  shou ld  be k e p t  i n  mind. F i r s t l y ,  t h e  l e n g t h  o f  r e c o r d s  on which the 

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

r e c o r d s  may c o n t a i n  e x c e s s i v e  p e r i o d s  o f  e i t h e r  h i g h  o r  low stream discharges. 

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

catchment  a r e a ,  and t h i s  c h a r a c t e r i s t i c  shou ld  b e  r e f l e c t e d  i n  t h e  duration 

c u r v e s  o f  f l o w  p e r  square  mile. 

Examinat ion o f  t h e  c u r v e s  shows t h e  poor  p e r s i s t e n c e  o f  f l o w s  i n  the 

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

t h a t  f o r  Omadale Brook a t  Rama, y e t  t h e  catchment a r e a  above Coggan i s  32 

t i m e s  t h a t  above Roma. F u r t h e r ,  on t h e  b a s i s  o f  f l o w s  p e r  square  m i l e  of 

ca tchment ,  t h e  f l o w s  o f  t h e  Goulburn R i v e r  a t  Coggan have been approximately 

one  f i f t h  o f  t h o s e  o f  t h e  Hunter R i v e r  a t  Muswellbrook. 
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The Hunter R i v e r  a t  Moonan Dam S i t e ,  Rouchel  Brook a t  Upper Rouchel  and 

Omadale Brook a t  Roma a l l  e x h i b i t  good p e r s i s t e n c e  o f  f l o w s .  S i n c e  these 

s treams  have  much o f  t h e i r  ca tchments  i n  t h e  h i g h e r  r a i n f a l l  r e g i o n  o f  the 

Mount Royal  Range t h i s  r e s u l t  i s  t o  be expected. 

Records  f o r  Wybong Creek a t  Wybong, G l e n n i e s  Creek a t  Middle  Falbrook, 

Bowmans Creek a t  Ravensworth and Wollambi Brook a t  Hanging Rock c o v e r  periods 

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

s t a t i o n s  have been  i n f l u e n c e d  t o  a g r e a t e r  e x t e n t  by t h e  l o w  f l o w s  which have 

p r e v a i l e d  s i n c e  1964 than t h o s e  f o r  which a c o n s t d e r a b l y  l o n g e r  p e r i o d  of 

r e c o r d s  i s  available. 

N e v e r t h e l e s s  i t  would appear t h a t  Bowmans Creek a t  Ravensworth exhibits 

p o o r  f l o w  p e r s i s t e n c e  due t o  r e l a t i v e l y  r a p i d  . * t a i l t r a t i o n  o f  f l o w  i n t o  the 

channe l  a l l u v i u m .  Wollambi Brook a t  Hanging Rock a l s o  e x h i b i t s  p o o r  flow 

p e r s i s t e n c e  b u t  i n  t h i s  i n s t a n c e  i t  i s  a p p a r e n t l y  due t o  t h e  t h i n  s o i l  cover 

and rock  n a t u r e  o f  t h e  catchment  which r e s u l t s  i n  r a p i d  r u n o f f  d u r i n g  and 

a f t e r  storms. 

The a v e r a g e  annual  f l o w  a t  Muswellbrook i s  e q u a l l e d  o r  e x c e e d e d  during 

19 p e r c e n t  o f  t h e  t i m e ,  w h i l e  t h e  f l o w  e q u a l l e d  o r  exceeded  50 p e r c e n t  o f  the 

t i m e  (median f l o w )  i s  approx imate ly  one t h i r d  o f  t h e  a v e r a g e .  P e r i o d s  o f  no 

f l o w  o c c u r r e d  dur ing  about  2 p e r c e n t  o f  t h e  t o t a l  t i m e .  These  characteristics 

a r e  t y p i c a l  o f  New South Wales c o a s t a l  s t reams  and e x h i b i t  a h i g h  d e g r e e  of 

v a r i a b i l i t y  compared w i t h  s treams  i n  many o t h e r  countries. 

A t  S i n g l e t o n  t h e  f l o w  d u r a t i o n  c u r v e  i s  a f f e c t e d  by t h e  poor  contribution 

from t h e  Goulburn V a l l e y .  Again  t h e  average  annual  f l o w  i s  e q u a l l e d  o r  exceeded 

19 p e r c e n t  o f  t h e  t i m e ,  but  t h e  f l o w  e q u a l l e d  o r  exceeded  50 p e r c e n t  o f  the 

t i m e  i s  a l m o s t  one q u a r t e r  o f  t h e  average. 

Tab le  12 shows f l o w  f requency  s t a t i s t i c s  f o r  t h e  s t r e a m f l o w  stations 

l o c a t e d  on t h e  Goulburn R i v e r  a t  Coggan and t h e  Hunter R i v e r  a t  Moonan Dam 

S i t e ,  Muswellbrook and Singleton. 
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TABLE 12 

Stream and Station 
% o f  Time 

Flow Equalled 
o r  Exceeded 

, 
Corresponding Flow 

- - - -  ----- 
Cusecs Gals./Min. 

Hunter R i v e r  at 10 304 114,000 
Mocnan Dam Site 30 125 46,700 

50 68 25.400 
70 35 13,100 
90 10 3,740 
95 4 1,500 

100 0 0 

Hunter  R i v e r  at 10 830 310,000 
Muswellbrook 30 280 105,000 

50 145 54,200 
70 65 24,300. 
90 13 4,900 
95 4 1,500 
98 0 0 

100 0 0 

Hunter  R i v e r  at 10 2,120 793,000 
Singleton 30 500 187,000 

50 225 84,100 
70 100 37,400 
90 20 7,500 
95 7 2.600 

100 0 0 
-- 

Gou!burn R i v e r  at 10 120 44,900 
Cuggan 30 37 13.800 

50 15 5,600 
70 7 2,600 
90 2 750 
95 1 370 

100 0 0 

10.  OCCURRENCE OF FLOODING 

The H u n t e r  R i v e r  l i k e  many o t h e r  streams i n  New South Wales has been 

sub jec ted  t o  f l o o d s  o f  c o n s i d e r a b l e  magnitude on many occas ions .  The damage 

caused b y  f l o o d s  i s  d u e  t o  t h e  dep th ,  a r e a  and p e r i o d  o f  i n u n d a t i o n ,  the 

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

a d d i t i o n  to causing damage t o  c r o p s ,  a g r i c u l t u r a l  l a n d ,  b u i l d i n g s ,  roads and 

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

a n d  t h e  l e s s  : f  l i v e s t o c k  a n d  human life. 

I n  t h e  U p p e r  H u n t e r  V a l l e y  t h e  g r e a t e s t  c o n c e n t r a t i o n  o f  f l o o d  losses 

h a s  o c c u r r e d  i n  u r b a n  a r e a s  s u c h  a s  S i n g l e t o n  b u t  e x t e n s i v e  d a m a g e  has also 

been susta ined  i n  t h e  a g r i c u l t u r a l  r e g i o n s  p a r t i c u l a r l y  a l o n g  t h e  r i v e r  flats. 
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D e t a i l e d  r e c o r d s  o f  f l o o d s  h a v e  o n l y  b e e n  c o l l e c t e d  i n  comparatively 

r e c e n t  y e a r s .  F o r  many e a r l i e r  f l o o d s  t h e  p e a k  h e i g h t  and o c c a s i o n a l l y  a 

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

i n f o r m a t i o n  b e i n g  u s u a l l y  l i m i t e d  t o  a few k e y  t o w n s .  R e c o r d s  o f  rainfall 

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

t h e  n e t w o r k  o f  r a i n  gauges. 

S i n c e  1953 t h e  number o f  c o n t i n u o u s  w a t e r  l e v e l  r e c o r d e r s  operating 

i n  t h e  Upper  H u n t e r  V a l l e y  h a s  i n c r e a s e d  c o n s i d e r a b l y  and  t h e s e  h a v e  provided 

more  d e t a i l e d  i n f o r m a t i o n  o f  r e c e n t  f l o o d  h y d r o g r a p h s .  The l a s t  two decades 

h a s  a l s o  s e e n  t h e  i n s t a l l a t i o n  o f  many more  r a i n f a l l  g a u g e s  a n d  pluviographs 

and  more  d e t a i l e d  r e c o r d i n g  o f  t h e  e x t e n t  o f  f l o o d i n g  and  f l o o d  damages. 

However,  r e l a t i v e l y  l o n g  t e r m  r e c o r d s  o f  maximum f l o o d  l e v e l s  are 

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

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

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

o f  i n f o r m a t i o n .  F i g u r e  27 shows t h e  number o f  o c c a s i o n s  a g a u g e  h e i g h t  o f  25 

f e e t  h a s  b e e n  e q u a l l e d  o r  e x c e e d e d  a t  D u n o l l y  B r i d g e  i n  S i n g l e t o n  o v e r  the 

p e r i o d  f r o m  1891.  I n f o r m a t i o n  f o r  f l o o d s  a t  Belmore  B r i d g e  i n  M a i t l a n d  is 

i n c l u d e d  i n  R e p o r t  No. 4 "Wate r  R e s o u r c e s  o f  t h e  Lower H u n t e r  Valley". 

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

D u n o l l y  B r i d g e  g a u g e  was  a d o p t e d  a s  37 f e e t ;  a t  40 f e e t  o v e r b a n k  flow 

o c c u r r e d  t o  c u t  t h e  Warkworth  Road ,  and  a t  a gauge  h e i g h t  o f  42 f e e t ,  water 

e n t e r e d  t h e  m a i n  s e c t i o n  o f  t h e  town a t  S i n g l e t o n .  S i n c e  1963,  a l e v e e  bank 

h a s  b e e n  c o n s t r u c t e d ,  p r o v i d i n g  t h e  commerc i a l  c e n t r e  o f  t h e  town with 

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

45 feet. 

I t  h a s  b e e n  common f o r  more t h a n  one  f l o o d  t o  o c c u r  i n  a s i n g l e  year; 

t h e r e  b e i n g  f i v e  f l o o d s  e x c e e d i n g  25 f e e t  i n  1950.  S i n c e  1892 t h e r e  have 

b e e n  43 f l o o d s  e x c e e d i n g  25 f e e t  a t  S i n g l e t o n ,  t h e s e  f l o o d s  have occurred 

i n  28 o f  t h e  75 y e a r s .  I n  a d d i t i o n ,  t e n  o f  t h e  f l o o d s  a t  S i n g l e t o n  since 

1892 have  exceeded  a gauge h e i g h t  o f  4 0  feet. 
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F l o o d s  have  o c c u r r e d  i n  a l l  months o f  t h e  y e a r  a l t h o u g h  t h e  months 

from January t o  August account  f o r  n e a r l y  9 0  p e r c e n t  o f  t h e  t o t a l  and 

i n c l u d e  a l l  major  f l o o d s .  The months o f  h i g h e s t  f requency  o f  o c c u r r e n c e  of 

f l o o d i n g  have  been February ,  March, June and J u l y  w h i l e  s p r i n g  and early 

summer have  been r e l a t i v e l y  f r e e  o f  floods. 

G e n e r a l l y ,  f l o o d s  have r e s u l t e d  from t h e  o c c u r r e n c e  o f  w e l l  developed 

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

Wollombi Brook h a s  been  a major c o n t r i b u t o r  t o  f l o o d s  under t h e s e  conditions 

s i n c e  i t s  catchment  i s  exposed  t o  a i r  m a s s e s  o f  mar i t ime  o r i g i n ,  w h i l e  the 

Goulburn ca tchment ,  b e i n g  f u r t h e r  i n l a n d ,  h a s  r e c e i v e d  much l e s s  rainfall. 

C y c l o n e s  have o c c u r r e d  a t  any t ime  dur ing  t h e  y e a r ,  but  t h e y  have  been more 

p r e v a l e n t  dur ing  t h e  warmer months o f  February and March. 

The h i g h e s t  r ecorded  f l o o d  a t  S i n g l e t o n  and numerous o t h e r  centres 

w i t h i n  t h e  v a l l e y  o c c u r r e d  i n  February,  1955 when t h e  maximum f l o o d  levels 

were h i g h e r  than  any p r e v i o u s l y  recorded  i n  t h e  h i s t o r y  o f  modern settlement 

o f  t h e  v a l l e y .  The maximum gauge h e i g h t  recorded  a t  S i n g l e t o n  d u r i n g  this 

f l o o d  was 47 f e e t  91/2 i n c h e s ,  a t  which h e i g h t  t h e  maximum d i s c h a r g e  was 

e s t i m a t e d  t o  be about 4 4 3 , 0 0 0  c u s e c s .  The f l o o d  volume a t  S i n g l e t o n  has 

been  e s t i m a t e d  a t  about  1 . 3  m i l l i o n  a c r e  f e e t  o r  n e a r l y  1 . 8  t i m e s  t h e  mean 

annual  d i s c h a r g e  f o r  Singleton. 

The r u n o f f  from t h e  Goulburn R i v e r  catchment was p a r t i c u l a r l y  high 

d u r i n g  t h i s  f l o o d  and prov ided  a major c o n t r i b u t i o n  t o  i n u n d a t i o n  a l o n g  the 

Hunter R i v e r  be low  i t s  c o n f l u e n c e  w i t h  t h e  Goulburn R i v e r .  At Kerrabee a 

maximum gauge h e i g h t  o f  52 f e e t  3 i n c h e s  was r e c o r d e d ,  and t h e  maximum 

d i s c h a r g e  was e s t i m a t e d  t o  be 1 5 3 , 0 0 0  c u s e c s .  The f l o o d  volume was estimated 

t o  be about 3 6 0 , 0 0 0  a c r e  f e e t  f o r  t h e  3 day p e r i o d  from midnight  on 23rd 

February 1955. 

The storm which produced t h i s  r ecord  f l o o d  was u n u s u a l .  A l a r g e  mass 

o f  warm humid a i r  which o r i g i n a t e d  o v e r  t h e  E a s t  I n d i e s ,  moved across 

A u s t r a l i a  v i a  Darwin and southern  Queensland where i t  was j o i n e d  by another 

s tream o f  humid t r o p i c a l  a i r  from t h e  P a c i f i c .  These m a s s e s  o f  warm humid 

a i r  were l i f t e d  by c o o l  s o u t h e r l y  a i r  from an a n t i c y c l o n e  moving e a s t  o f f  the 
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s o u t h  c o a s t  o f  A u s t r a l i a  and a s  a r e s u l t  heavy  storm r a i n s  occurred  o v e r  a 

l a r g e  a r e a  o f  New South Wales .  Recorded r a i n f a l l s  i n  t h e  Upper Hunter Valley 

ranged from 17 i n c h e s  g e n e r a l l y  a l o n g  t h e  n o r t h e r n  p a r t  o f  t h e  Goulburn 

catchment  t o  9 i n c h e s  o v e r  t h e  headwaters  o f  t h e  Hunter R i v e r  and 9 t o  12 

i n c h e s  o v e r  t h e  Wollambi catchment. 

D e t a i l s  o f  t h e  f o u r  h i g h e s t  f l o o d s  a t  s e l e c t e d  gaug ing  s t a t i o n s  within 

t h e  v a l l e y  a r e  shown i n  Table  13. 

TABLE 13 

Location 
Date  of 

Flood 
Peak Flow 

Maximum 
Flood 

11,..ight 

(Ft.In.) 

Maximum 
Estimated 
Discharge 

( Cusecs) 

Total 
Flood 

Volume 

(Acre  Feet) 

Duration 
of 

Flood 

(Days) 

Hunter R i v e r  at 24.2.1955 3 3 -  5 140,000 460,000 8 
Muswellbrook 15.5.1913 3 0 -  7 65,000 204,000 5 

15.1.1910 2 9 -  61/2 57,800 n.a. n.a. 
1.7.1913 2 9 -  5 57,000 n.a. n.a. 

._ 
Goulburn R i v e r  at 24.2.1955 4 5 -  5 140,000 290,000 3 

Coggan 6.2.1950 2 4 -  6 61,600 89,900 5 
2.7.1920 2 3 -  0 56,100 172,000 7 
9.3.1956 2 2 -  0 5%000 62,800 3 

Wollombi Brook at 25.2.1955 3 3 -  3 161,000 n.a. 8 
Warkworth 18.6.1949 4 0 -  71/2 154,000 425,000 5 

18.6.1930 3 6 -  6 92,300 336,000 4 
15.5.1913 3 6 -  0 90,000 237,000 4 

Hunter R i v e r  at 25.2.1955 47-91/2 443,000 1.290,000 6 
Singleton 16.5,1913 4 6 -  6 180,000 701,000 4 

18.6.1930 4 5 -  6 152,000 698,000 7 
18.6.1949 4 5 -  11/2 143,000 534,000 5 

' 

* n . a .  - Records n o t  available 

R e f e r e n c e  t o  Table  13 shows t h a t  t h e  h i g h e s t  f l o o d  f l o w  a t  a l l  o f  the 

f o u r  s e l e c t e d  s t a t i o n s  occurred  dur ing  t h e  February 1955 f l o o d .  At 

Muswel lbrook,  Coggan and S i n g l e t o n  t h e  maximum d i s c h a r g e  dur ing  t h i s  f l o o d  was 

more than double  t h e  n e x t  h i g h e s t  f l o w  recorded  o v e r  t h e  e n t i r e  p e r i o d  of 

a v a i l a b l e  records. 

The most r e c e n t  f l o o d  i n  t h e  v a l l e y  o c c u r r e d  i n  January 1968 when peak 

gauge h e i g h t s  o f  23 f e e t  6 i n c h e s ,  20 f e e t  6 i n c h e s  and J. f e e t  4 i n c h e s  were 

recorded  a t  S i n g l e t o n ,  Muswellbrook and Coggan r e s p e c t i v e l y .  A peak discharge 

o f  approx imate ly  4 5 , 0 0 0  c u s e c s  c o r r e s p o n d i n g  t o  a gauge h e i g h t  o f  29 f e e t  1 inch 

was recorded  a t  M a i t l a n d ,  t h i s  b e i n g  t h e  h i g h e s t  gauge h e i g h t  s i n c e  1964 .  The 

r e s u l t i n g  i n c r e a s e  i n  Glenbawn Dam s t o r a g e  was approx imate ly  4 5 , 0 0 0  a c r e  feet. 
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1 1 .  DROUGHT PERIODS 

As y e t  no s p e c i f i c  d e f i n i t i o n  o f  t h e  term "drought" h a s  been generally 

a c c e p t e d  a l t h o u g h  t h e r e  i s  no doubt t h a t  a drought i s  c o n s i d e r e d  t o  be an 

e x t e n d e d  p e r i o d  o f  be low  normal r a i n f a l l  a t  a c e r t a i n  l o c a t i o n .  However 

t h e  c r i t e r i a  adopted i n  d e t e r m i n i n g  i f  a r e g i o n  i s  e x p e r i e n c i n g  a drought 

v a r y  w i t h  g e o g r a p h i c a l  l o c a t i o n ,  normal r a i n f a l l  and crop  r e q u i r e m e n t s .  For 

example a p e r i o d  o f  t w e l v e  months w i t h  low r a i n f a l l s  may be c l a s s e d  a s  a 

drought  on a c o a s t a l  catchment  whereas  such c o n d i t i o n s  may be normal on an 

i n l a n d  catchment. 

Normal ly  a r e g i o n  i s  a s s e s s e d  a s  b e i n g  under drought  c o n d i t i o n s  when the 

s o i l  m o i s t u r e  c o n t e n t  i s  l e s s  than  t h e  requ irements  f o r  t h e  m a j o r i t y  o f  crops 

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

m u n i c i p a l  purposes  a r e  e x p e r i e n c e d .  The main i n d i c a t i o n  o f  a drought i s  a 

much reduced r a t e  o f  s t r e a m f l o w  r e s u l t i n g  from b e l o w  average  precipitation. 

Diagrams showing t h e  annual  r a i n f a l l s  recorded  a t  Muswellbrook,  Merriwe 

and S i n g l e t o n  a r e  appended a s  F i g u r e s  2 8 ,  29 and 30 r e s p e c t i v e l y .  These 

s t a t i o n s  may be regarded a s  b e i n g  t y p i c a l  o f  t h e  headwaters  o f  t h e  Hunter 

R i v e r ,  t h e  headwaters  o f  t h e  Goulburn R i v e r ,  and t h e  p l a i n s  o f  t h e  middle 

r e a c h e s  o f  t h e  v a l l e y  r e s p e c t i v e l y .  These r a i n f a l l  r e c o r d s  i n d i c a t e  that 

t h e  v a l l e y  g e n e r a l l y  e x p e r i e n c e d  v e r y  low r a i n f a l l  dur ing  t h e  following 

p e r i o d s :  1874 t o  1885,  1935 t o  1941 and 1964 t o  1967.  As i n d i c a t e d  at 

F i g u r e s  28 t o  30 o t h e r  s h o r t e r  sequences  o f  low r a i n f a l l  have o c c u r r e d  but 

t h e s e  p e r i o d s  have been r e l i e v e d  t o  some e x t e n t  by t h e  o c c u r r e n c e  o f  reasonable 

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

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

Hunter R i v e r  a t  S i n g l e t o n  t h e  l o w e s t  f l o w  o v e r  any t w e l v e  month period 

o c c u r r e d  from November 1939 t o  October  1940 i n c l u s i v e ,  when t h e  t o t a l  flow 

was o n l y  2 3 , 4 0 0  a c r e  f e e t .  T h i s  i s  e q u i v a l e n t  t o  a d i s c h a r g e  o f  approximately 

32 c u s e c s  which i s  about  3 p e r c e n t  o f  t h e  mean annual  f l o w .  A comparison of 

t h e  f o u r  l o w e s t  t w e l v e  monthly  f l o w s  a t  S i n g l e t o n  i s  shown i n  Table  14. 
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TABLE 14 

Period 

Twelve Monthly Streamflow a t  Singleton 

Total 
Volume in 
Acre Feet 

Average Flow 

Cusecs G a l l o n s  per 
Minute 

November 1939 to 
October  1940 23,400 32 

, 

12,000 

March 1941 to 
February 1942 38,500 53 

, 

19,700 

March 1966 to 
February 1967 48,100 66 24,600 

J u l y  1946 to 
June 1947 

...- 
64,200 88 32,900 

_ 
A v a i l a b l e  r e c o r d s  i n d i c a t e  t h a t  a l l  major s treams i n  t h e  Upper Hunter 

catchment  have  c e a s e d  t o  f l o w  on a number o f  o c c a s i o n s .  Over t h e  p e r i o d  of 

a v a i l a b l e  r e c o r d s  t h e  Hunter R i v e r  a t  S i n g l e t o n  h a s  c e a s e d  f l o w i n g  f o r  a 

t o t a l  o f  597 d a y s ,  and t h e  l o n g e s t  c o n t i n u o u s  p e r i o d  o f  z e r o  f l o w  was 138 

d a y s ,  which occurred  from 24th  May 1940 t o  t h e  8 t h  October ,  1940. 

At Muswellbrook s e v e r a l  p e r i o d s  o f  no f l o w  have been  e x p e r i e n c e d  since 

1907 ,  t h e  most  pro longed  b e i n g  from November 1941 t o  March 1942.  The lowest 

t w e l v e  monthly  f l o w  a t  t h i s  s t a t i o n  occurred  from November 1939 t o  October 

1940 i n c l u s i v e  when o n l y  1 5 , 8 0 0  a c r e  f e e t ,  o r  an average  o f  22 c u s e c s  was 

recorded. 

At t h e  Coggan gaug ing  s t a t i o n  which was e s t a b l i s h e d  i n  1912,  a t o t a l  of 

680  days  o f  z e r o  f l o w  h a s  been r e c o r d e d .  W h i l s t  t h e  l o n g e s t  p e r i o d  o f  144 

c o n s e c u t i v e  days  o f  z e r o  f l o w  was e x p e r i e n c e d  i n  1942 ,  t h e  l o w e s t  twelve 

monthly  f l o w  o f  1 , 3 4 0  a c r e  f e e t  o c c u r r e d  from March 1925 t o  February 1926 

i n c l u s i v e .  T h i s  i s  e q u i v a l e n t  t o  an average  f l o w  o f  about  2 c u s e c s  o r  680 

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

I n  Table  1 5 ,  t h e  minimum d i s c h a r g e s  f o r  3 0  c o n s e c u t i v e  days  and also 

6 and 12 c o n s e c u t i v e  months a r e  g i v e n  f o r  s i x  s e l e c t e d  s tream gauging  stations. 
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TABLE 15 

Location 

, 
Minimum Discharges 

(Acre Feet) 

3 0  Days 
_ 

S i x  Months 
. 

Twelve Months 

Hunter River 
at 

Moonan Dam Site 
1 3,020 11,900 

Hunter River 
at 

Muswellbrook 
0 3,470 15,800 

Hunter River 
at 

Singleton 
0 718 23,400 

, 
Goulburn River 

at 
Coggan 

0 

- 

. 
104 1,340 

G l e n n i e s  Creek 
at 

Middle  Falbrook 
0 65 1,820 

Wollambi Brook 
at 

Hanging Rock 

. 

0 

- 

45 

- 

540 

- 

12 .  THE 1964 - 196y DROUGHT 

From J u l y  1964 t o  Specember1967  t h e  Upper Hunter V a l l e y ,  i n  common with 

many a r e a s  o f  t h e  S t a t e ,  e x p e r i e n c e d  e x t r e m e l y  low r a i n f a l l s .  The minimum 

t w e l v e  monthly  r a i n f a l l  f o r  S i n g l e t o n  o f  1 1 . 6 2  i n c h e s  f o r  t h e  p e r i o d  ending 

June 1965 i s  t h e  l o w e s t  e v e r  r e c o r d e d ,  t h e  n e x t  l o w e s t  o f  12 .17  i n c h e s  and 

1 2 . 7 7  i n c h e s  hav ing  been  recorded i n  t h e  t w e l v e  monthly p e r i o d s  ending 

August 1919 and March 1940 respectively. 

The recorded monthly  r a i n f a l l s  f o r  t h e  s t a t i o n s  a t  Scone ,  Singleton, 

C a s s i l i s ,  Cessnock and Merriwa o v e r  t h e  p e r i o d  from J u l y  1964 t o  December 1948 

i n c l u s i v e  a r e  shown i n  Table  16. 
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TABLE 16 

Month R a i n f a l l  i n  Points 
Scone Singleton Cassilis Cessnock Merriwa 

J u l y  1964 110 41 116 35 90 
August 1964 79 82 62 175 81 
September 1964 202 166 238 162 191 
October  1964 266 314 304 298 292 
November 1964 8 44 73 59 46 
December 1964 75 123 106 224 92 
January 1965 56 72 22 65 184 
February 1965 5 51 76 76 81 
March 1965 27 4 11 16 8 
A p r i l  1965 99 133 115 214 103 
May 1965 70 41 28 47 53 
June 1965 36 91 53 154 52 
J u l y  1965 200 396 120 424 145 
August 1965 102 58 129 58 71 
September 1965 120 66 152 120 113 
October  1965 254 366 341 371 442 
November 1965 38 44 52 62 62 
December 1965 451 333 600 490 479 
January 1966 52 67 8 138 41 
February 1966 87 212 156 221 169 
March 1966 207 182 331 184 401 
A p r i l  1966 69 54 21 106 17 
May 1966 66 127 43 118 36 
June 1966 157 154 97 120 99 
J u l y  1966 42 9 74 34 56 
August 1966 201 184 246 206 218 
September 1966 112 82 191 70 132 
October  1966 483 233 471 193 256 
November 1966 462 373 312 262 382 
December 1966 198 209 138 311, 339 
January 1967 143 150 69 276 91 
February 1967 180 229 120 275 165 
March 1967 347 448 371 411 333 
A p r i l  1967 133 112 94 112 82 
May 1967 124 123 113 110 115 
June 1967 273 430 302 661 262 
J u l y  1967 52 78 32 98 29 
August 1967 231 455 151 496 187 
September 1967 188 245 114 290 109 
October  1967 481 234 164 337 344 
November 1967 61 75 28 59 63 
December 1967 72 105 77 68 61 
January 1968 1052 1050 860 902 841 
February 1968 116 169 74 130 53 
March 1968 170 269 260 436 233 
A p r i l  1968 24 30 16 38 72 
May 1968 654 437 375 346 377 
June 1968 49 34 55 79 51 
J u l y  1968 72 68 64 67 125 
August 1968 364 233 313 333 169 
September 1968 100 85 159 26 140 
October  1968 51 41 51 12 32 
November 1968 102 77 68 58 63 
December 1968 404 423 293 368 

, 
61 

1965 , 1458 1655 1699 2097 1793 
Annual 1966 2136 1888 2088 1963 2146 
R a i n f a l l s  1967 2285 2684 1635 3193 1841 

1968 3158 2916 2588 2795 2217 
Minimum Twelve 1033 1162 1189 1525 1240 
Monthly Rainfall J u l y  1964 J u l y  1964 Oct.1964 J u l y  1964 Sept.1964 
d u r i n g  1964-1968 -June  1965 -June  1965 -Sept.1965 -June  1965 -Aug.1965 
Average Annual 
R a i n f a l l  over 2460 2757 2340 2897 2290 
P e r i o d  o f  Records 

1 4 . 



40. 

As c a n  be s e e n  from Table  16 t h e  t o t a l  r a i n f a l l  f o r  1965 was w e l l  below 

t h e  recorded  annual average. 

During t h i s  p e r i o d  s t reamf  lows r a p i d l y  d e c r e a s e d  and many s treams  ceased 

t o  f l o w  f o r  ex tended  p e r i o d s .  Extremely  dry  c o n d i t i o n s  c o n t i n u e d  through 1966 

and i n t o  1967 and t h e  Hunter R i v e r  a t  S i n g l e t o n  c e a s e d  f l o w i n g  f o r  twenty-four 

c o n s e c u t i v e  days  from t h e  29 th  J u l y  1966 t o  t h e  2 1 s t  August 1966.  The Goulburn 

R i v e r  a t  Coggan was one o f  t h e  f e w  s treams i n  t h e  v a l l e y  which d i d  n o t  c e a s e  to 

f l o w  dur ing  t h i s  drought .  However e x t e n d e d  p e r i o d s  o f  v e r y  low f l o w  were 

e x p e r i e n c e d  a t  t h i s  s t a t i o n  and from 12th  March 1965 t o  t h e  12 th  A p r i l ,  1965, 

t h i r t y  two c o n s e c u t i v e  days  o f  f l o w s  n o t  e x c e e d i n g  1 . 5  c u s e c s  were recorded. 

The l o n g e s t  p e r i o d  o f  no f l o w  recorded  a t  any s t a t i o n  i n  t h e  v a l l e y  was 

f o r  Bowmans Creek a t  Ravensworth when from t h e  22nd December 1965 t o  t h e  7th 

March 1967 ,  440  c o n s e c u t i v e  days  o f  no f l o w  were recorded. 

The minimum t w e l v e  monthly  f l o w  o f  t h e  Hunter R i v e r  a t  S i n g l e t o n ,  during 

t h e  1964-67  drought ,  occurred  i n  t h e  p e r i o d  March 1966 t o  February 1967 and was 

about  4 8 , 0 0 0  a c r e  f e e t ,  which r e p r e s e n t s  o n l y  about  77. o f  t h e  l ong  term annual 

f l o w  a t  Singleton. 

D e t a i l s  o f  t h e  minimum t w e l v e  monthly  f l o w s  a t  Moonan Dam S i t e ,  Muswellbrook, 

Coggan, Middle  Fa lbrook ,  Hanging Rock and S i n g l e t o n  dur ing  t h e  1964-67  drought 

a r e  g i v e n  i n  Table  17. 

TABLE 17 

Stream Station 
Minimum Twelve Monthly Flow 

During 1964-67  Drought 
Acre 
Feet 

Period Average Discharge Percentage 
o f  Annual 
Average Flow 

Cusecs Gals./Min. 

Hunter River Moonan Dam 
Site 

11,900 Sept.1965 
-Aug.1966 

16 6,000 117. 

Hunter River Muswellbrook 58,680 Mar.1966- 
Feb.  1967 

80 29,900 197. 

Goulburn River Coggan 5,333 Dec .  1964 
-Nov.1965 

7 2,600 77. 

G l e n n i e s  Creek Middle Falbrook 1,820 Nov. 1965 
- O c t .  1966 

2.5 1,000 37. 

Wollombi Brook Hanging Rock 540 Jan.1966 
-Dec.1966 

0.7 260 1.57. 

Hunter River Singleton 48,060 Mar. 1966 
-Feb.1967 

66 24,700 77. 

R e f e r e n c e  t o  Table  15 on Page 38 i n d i c a t e s  t h a t  t h e  minimum t w e l v e  monthly 

f l o w s  recorded  dur ing  t h e  1964-1967  drought a t  t h e  gaug ing  s t a t i o n s  a t  Moonan 

Dam S i t e ,  Middle Falbrook and Hanging Rock were t h e  minimum f l o w s  which have 

been  r e g i s t e r e d  s i n c e  t h e  commencement o f  r e l i a b l e  r e c o r d s  a t  t h e s e  stations. 
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D e t a i l s  o f  t h e  minimum 3 0  day,  t h r e e  monthly ,  and s i x  monthly  flows 

d u r i n g  t h e  1964 - 1967 drought a r e  g i v e n  i n  Table  18. 

TABLE 18 

Stream Station 
Minimum T o t a l  F low During 1964-1967 

Drought 
(Acre Feet) 

3 0  Days _ Three Months S i x  Months 

Hunter River Moonan Dam Site 76 890 3,019 

Hunter River Muswellbrook 1,752 6,390 26,370 

Goulburn River Coggan 90 457 1,343 

G l e n n i e s  Creek Middle Falbrook 0 0 72 

Wollambi Brook Hanging Rock 0 11 74 

Hunter River Singleton 43 2,980 8,702 

As i n d i c a t e d  i n  T a b l e s  17 and 18 t h e  f l o w  a t  Muswellbrook dur ing  t h e  1964- 

1967 drought was s u b s t a n t i a l l y  g r e a t e r  than f l o w s  a t  o t h e r  l o c a t i o n s  and t h i s  was 

p r i m a r i l y  due t o  r e l e a s e  o f  w a t e r  from Glenbawn Dam. These  r e l e a s e s  enabled 

h o l d i n g s  f r o n t i n g  t h e  Hunter R i v e r  t o  o b t a i n  w a t e r  s u p p l i e s  which would not 

have  been a v a i l a b l e  i f  Glenbawn Dam had n o t  beer. constructed. 

At t h e  commencement o f  t h e  drought ,  i n  J u l y  1964 ,  t h e  volume o f  water 

s t o r e d  i n  Glenbawn Dam was about  1 8 5 , 0 0 0  a c r e  f e e t  and t h i s  water  i n c l u d i n g  in- 

f l o w s  t o  t h e  dam, was g r a d u a l l y  r e l e a s e d ,  a t  r a t e s  v a r y i n g  from about  50 cusecs 

up t o  more than  300  c u s e c s ,  dur ing  t h e  drought p e r i o d  up t o  September 1966. 

There i s  no doubt t h a t  t h e s e  r e l e a s e s  from Glenbawn Dam a l l e v i a t e d  the 

drought  d i f f i c u l t i e s  o f  l andho lders  a d j a c e n t  t o  t h e  Hunter R i v e r  t o  an 

a p p r e c i a b l e  e x t e n t  whereas a r e a s  l o c a t e d  a t  some d i s t a n c e  from t h e  R i v e r  were 

e x p e r i e n c i n g  a major drought. 

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

and November 1966,  s t reamf  lows were p e r s i s t e n t l y  low and i n  t h e  December 1966- 

January 1967 p e r i o d  t h e  Hunter R i v e r  a t  S i n g l e t o n  c e a s e d  f l o w i n g  f o r  a t o t a l  of 

n i n e  days  even  though an average  f l o w  o f  o v e r  100 c u s e c s  was b e i n g  released 

from Glenbawn Dam. 

I t  was n o t  u n t i l  March 1967 t h a t  t h e  pro longed  p e r i o d  o f  low f l o w  i n  the 

Upper Hunter V a l l e y  ended w i t h  t h e  occurrence  o f  a minor f l o o d .  Peak discharges 

7 , 1 0 6  c u s e c s  ( 2 , 6 5 7 , 0 0 0  g a l s . / m i n . ) ,  4 , 4 4 0  c u s e c s  ( 1 , 6 6 0 , 0 0 0  g a l s . / m i n . )  and 
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9 , 6 5 0  c u s e c s  ( 3 , 6 0 8 , 0 0 0  g a l s . / m i n . )  were recorded  a t  Muswel lbrook,  Coggan and 

S i n g l e t o n  r e s p e c t i v e l y  dur ing  t h i s  f l o o d .  Furthermore i n  Augus t ,  September 

and October  1967 c o m p a r a t i v e l y  heavy r a i n f a l l s  were e x p e r i e n c e d  i n  t h e  Upper 

Hunter V a l l e y ;  t h e  t h r e e  monthly  f a l l s  a t  S c o n e ,  S i n g l e t o n ,  Cessnock and 

Merriwa b e i n g  o v e r  9 i n c h e s ,  9 i n c h e s ,  11 i n c h e s  and 6 i n c h e s  respecttvely. 

These  r a i n f a l l s  r e s u l t e d  i n  medium r i s e s  i n  t h e  m a j o r i t y  o f  s treams i n  the 

Upper Hunter V a l l e y  d u r i n g  t h e  l a t t e r  p a r t  o f  1967. 

Heavy r a i n f a l l s  i n  January 1968 r e s u l t e d  i n  medium f l o o d s  i n  most  parts 

o f  t h e  v a l l e y .  Peak h e i g h t s  o f  23 f e e t  6 i n c h e s ,  20 f e e t  6 i n c h e s  and 11 feet 

4 i n c h e s  were recorded  a t  S i n g l e t o n ,  Muswellbrook and Coggan. At Maitland, 

t h e  gauge h e i g h t  o f  29 f e e t  1 i n c h  which was recorded  i n  t h i s  f l o o d  was the 

h i g h e s t  gauge h e i g h t  r e g i s t e r e d  a t  t h e  s t a t i o n  s i n c e  t h e  commencement o f  the 

drought  i n  1964. 

Fur ther  good r a i n f a l l s  o c c u r r e d  i n  May, August  and December 1968 and 

m a i n t a i n e d  s t r e a m f  lows throughout  t h e  v a l l e y  a t  r e a s o n a b l e  l e v e l s  dur ing  1968. 

13 .  WATER REQUIREMENTS FOR CURRENT DEVELOPMENT 

I n  t h e  Upper Hunter V a l l e y ,  t h e  a r e a  a u t h o r i s e d  f o r  i r r i g a t i o n  has 

i n c r e a s e d  from 6 , 2 4 0  a c r e s  i n  1944 t o  4 0 , 1 5 0  a c r e s  a t  3 0 t h  June 1969.  This 

r e p r e s e n t s  about  a s i x f o l d  i n c r e a s e  i n  a p e r i o d  o f  26 y e a r s .  At  t h e  present 

t i m e ,  t h e  i r r i g a t e d  a c e a s  a r e  m o s t l y  devo ted  t o  p a s t u r e s  and l u c e r n e  whichli 

p r o v i d e  f e e d  f o r  f a t t e n i n g  s t o c k ,  woblgrowing and d a i r y i n g .  During dry 

p e r i o d s ,  t h e s e  i r r i g a t e d  lands  a r e  o f  i n c r e a s e d  importance  i n  maintaining 

l i v e s t o c k  c o n d i t i o n  and numbers. S m a l l e r  but  n e v e r t h e l e s s  important  a r e a s  are 

i r r i g a t e d  f o r  f r u i t  and v e g e t a b l e  growing. 

The a u t h o r i s e d  a r e a  p e r  l i c e n s e  has  i n c r e a s e d  by about  100 p e r c e n t  during 

t h e  l a s t  26 y e a r s ,  rang ing  from about  18 a c r e s  p e r  l i c e n s e  i n  1944 t o  about 

37 a c r e s  p e r  l i c e n s e  i n  1969. The graph a t  F i g u r e  31 i n d i c a t e s  t h e  relationship 

between a r e a  a u t h o r i s e d  f o r  i r r i g a t i o n  and t h e  number o f  l i c e n s e s  i s s u e d  and 

shows t h e  r a p i d  i n c r e a s e  i n  b o t h  t h e  number o f  l i c e n s e s  and t h e  a r e a  author— 

i s e d  f o r  i r r i g a t i o n  d u r i n g  t h e  y e a r s  from 1965 t o  1968; an i n c r e a s e  probably 

i n f l u e n c e d  by t h e  o c c u r r e n c e  o f  t h e  1964 t o  1967 drought. 

There was a t o t a l  o f  32 l i c e n s e s  f o r  w a t e r  supp ly  purposes  including 

s t o c k ,  i n d u s t r i a l  and town w a t e r  supp ly  a t  3 0 t h  June 1969 and t h e  total 

c a p a c i t y  o f  pumps i n s t a l l e d  amounted t o  1 5 , 3 1 2  g a l l o n s  p e r  m i n u t e ,  excluding 

c o o l i n g  w a t e r  requirements  f o r  t h e  L i d d e l l  Power S t a t i o n  which a r e  drawn from 

s u r p l u s  f l o w s  i n  t h e  Hunter River. 
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The p r i n c i p a l  u s e r s  o f  w a t e r  f o r  t h i s  purpose  a r e  t h e  town of 

Muswellbrook w i t h  a c a p a c i t y  o f  5 , 3 0 0  g a l l o n s  p e r  m i n u t e ,  and v a r i o u s  mining 

and i n d u s t r i a l  u s e r s  w i t h  a t o t a l  pumping c a p a c i t y  o f  8 , 7 8 7  g a l l o n s  per 

minute  c o v e r e d  by 22 l i c e n s e s .  I n  a d d i t i o n  s t o c k  w a t e r  s u p p l i e s  were covered 

by 7 l i c e n s e s  w i t h  an i n s t a l l e d  pumping c a p a c i t y  o f  425 g a l l o n s  p e r  minute. 

The E l e c t r i c i t y  Commission o f  New South Wales h a s  c o n s t r u c t e d  an earth 

dam on  Gardiners  Creek w i t h  a t o t a l  c a p a c i t y  o f  about  1 2 2 , 0 0 0  a c r e  f e e t  for 

c o o l i n g  w a t e r  purposes  f o r  t h e  L i d d e l l  Power S t a t i o n .  A c o n d i t i o n a l  license 

t o  pump from t h e  Hunter R i v e r  t o  t h i s  s t o r a g e  a t  a maximum r a t e  o f  about  200 

c u s e c s  dur ing  p e r i o d s  o f  e x c e s s  f l o w s  i n  t h e  Hunter R i v e r ,  h a s  been  granted 

t o  t h e  E l e c t r i c i t y  Commission. The c o n d i t i o n s  o f  t h e  l i c e n s e  a r e  broadly 

t h a t  t h e  pumps s h a l l  n o t  be o p e r a t e a  when f l o w s  o f  t h e  Hunter R i v e r  a t  Liddell 

and S i n g l e t o n  a r e  l e s s  than 6 0  c u s e c s  and 85 c u s e c s  r e s p e c t i v e l y  from October 

t o  A p r i l  and 4 0  c u s e c s  and 50 c u s e c s  r e s p e c t i v e l y  from May t o  September. 

The e s t i m a t e d  maximum requ irements  i n  t h e  Upper Hunter V a l l e y  under 

p r e s e n t  c o n d i t i o n s ,  f o r  i r r i g a t i o n  under l i c e n s e ,  w a t e r  supp ly  and riparian 

u s a g e  ( n o t  i n c l u d i n g  t r a n s m i s s i o n  l o s s e s  o r  L i d d e l l  Power S t a t i o n  requirements) 

a r e  g i v e n  i n  Table  19. 

TABLE 19 

, 
Requirement E s t i m a t e d  Maximum Demand 

Cusecs G a l l o n s  per 
Minute 

, . 
I r r i g a t i o n  under license 
(40 ,160  a c r e s  a t  2 f e e t  p e r  8 month 
season) 166 .62;000 

Town, S t o c k  and domestic, 
and i n d u s t r i a l  w a t e r  supplies 40 15,000 

R i p a r i a n  Usage 80 30,000 
.. 
Totals 286 

. 
107,000 

As i n d i c a t e d  i n  Table  19 ,  t h e r e  i s  a c o n s i d e r a b l e  demand f o r  irrigation 

i n  t h e  Upper Hunter V a l l e y ,  t h e  i r r i g a t i o n  demand r e p r e s e n t i n g  about  58 per- 

c e n t  o f  t h e  e s t i m a t e d  maximum t o t a l  demand e x c l u s i v e  o f  t r a n s m i s s i o n  losses. 

The a r e a s  a u t h o r i s e d  f o r  i r r i g a t i o n  a t  t h e  3 0 t h  June 1969 on the 

v a r i o u s  major  s t reams  and t h e i r  t r i b u t a r i e s  i n  t h e  Upper Hunter V a l l e y  and 

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

Upper Hunter R i v e r  ( i n c l u d i n g  town and i n d u s t r i a l  w a t e r  s u p p l i e s  and 

r i p a r i a n  u s a g e  b u t  e x c l u d i n g  t r a n s m i s s i o n  l o s s e s  and L i d d e l l  Power Station 

requ irements  ) a r e  shown i n  Table  20. 
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TABLE 20 

... Stream 
Area Authorised 
f o r  Irrigation 
a t  30.6.1969 

(Acres) 

E s t i m a t e d  Total 
Maximum Requirements 

Cusecs 
G a l l o n s  Per 

Minute 
, 

Hunter V a l l e y  above Glenbawn Dam 1,261 13 5,000 

Rouchel  Brook and Ttibutaries 465 4 1,500 

P a g e s  R i v e r  and Tributafies 649 9 3,500 

Dart  Brook and Tributaries 768 7 2,500 

Hunter R i v e r  between Glenbawn and 
Goulburn R i v e r  Junction 9,98k 69 25,500 

Goulburn R i v e r  and TriiO4taries 
above Kerrabee 3,611 41 15,500 

Goulburn R i v e r  and Tributaries 
be low  Kerrabee 2,006 24 9,000 

F a l  Brook and Tributaries 1,537 9 3,500 

Wollombi Brook and Tributaries 1,678 12 5,000 

Glendon Brook and Tributaries 926 77 2,500 

Hunter R i v e r  between Goulburn River 
j u n c t i o n  and Maitland 14,869 68 25,000 

Minor T r i b u t a r i e s  o f  t h e  Hunter River 
between  Glenbawn and Maitland I 2,406 23 8,500 

Totals 40,160 286 107,000 

I t  s h o u l d  be n o t e d  t h a t  t h e  f o r e g o i n g  requirements  g i v e n  i n  T a b l e s  19 and 

20 do n o t  i n c l u d e  any a l l o w a n c e  f o r  t r a n s m i s s i o n  l o s s e s  due t o  e v a p o r a t i o n  from 

t h e  s tream s u r f a c e  and seepage  i n t o  t h e  bed and banks o f  t h e  c h a n n e l s .  Such 

l o s s e s  may be o f  smi lbsasnata la l  magni tudes  d u r i n g  drought p e r i o d s ,  and are 

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

and c o n l e q u e n t l y  may w i d e l y  depend on  a n t e c e d e n t  m e t e o r o l o g i c a l  conditions. 

14 .  POSSIBLE IRRIGATION DEVELOPMENT 

Lands t o p o g r a p h i c a l l y  s u i t a b l e  f o r  i r r i g a t i o n  i n  t h e  Upper Hunter Valley 

o c c u r  m a i n l y  i n  h i g h  l e v e l  t e r r a c e s  composed o f  f e r t i l e  permeable s o i l s  with 

good u n d e r - d r a i n a g e .  The P r o v i s i o n  o f  r e g u l a t e d  f l o w s  i n  t h e  s treams  will 

permi t  t h e  i n t e n s i f i c a t i o n  o f  e x i s t i n g  development a s  w e l l  a s  e n a b l e  additional 

a r e a s  t o  be brought  under i r r i g a t i o n .  While  t h e  most  e x t e n s i v e  a r e a s  of 

i r r i g a b l e  l and  a r e  t h o s e  b o r d e r i n g  t h e  Hunter R i v e r  s u b s t a n t i a l  a r e a s  also 

e x i s t  a l o n g  t h e  tributaries. 

An a s s e s s m e n t  o f  i r r i g a b l e  a r e a s  from ground s u r v e y s  and a e r i a l  photo- 

graphy i n d i c a t e s  t h a t  a t o t a l  a r e a  o f  about  1 5 0 , 0 0 0  a c r e s  o f  r i p a r i a n  lands 

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

a t  p r e s e n t  a u t h o r i s e d  f o r  i r r i g a t i o n  i n  t h e  v a l l e y .  Of t h i s  a r e a  60,000 

a c r e s  a r e  on  t h e  Hunter R i v e r  and 9 0 , 0 0 0  a c r e s  o n  t r i b u t a r i e s .  The distrib- 

u t i o n  o f  t h e s e  a r e a s  i s  shown i n  Table  21. 
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Location 
Approximate Area S u i t a b l e  for 

Irrigation 
(Acres) 

Hunter R i v e r  and T r i b u t a r i e s  above 
Glenbawn Dam 3,000 

Pages  River 6,000 

Hunter R i v e r  and T r i b u t a r i e s  between 
Glenbawn Dam and Goulburn River 30,000 

Goulburn R i v e r  above Kerrabee 28,000 

Goulburn R i v e r  be low  Kerrabee 25,000 

F a l  Brook 3,000 

Wollombi Brook 17,000 

Glendon Brook 2,000 

Hunter R i v e r  and T r i b u t a r i e s  between 
Goulburn R i v e r  aneMaitland 36,000 

T o t a l  Area 150,000 

P r i o r  t o  c o m p l e t i o n  o f  Glenbawn Dam a number o f  schemes were  investigated 

t o  de termine  t h e  most  economic u s e  t o  which t h e  a d d i t i o n a l  w a t e r  prov ided  by 

t h e  dam c o u l d  be p u t .  The proposed Abermusden I r r i g a t i o n  D i s t r i c t  t o o k  its 

name from t h e  t h r e e  towns o f  Aberdeen, Muswellbrook and Denman which  a l l  lie 

w i t h i n  an a r e a  o f  f e r t i l e  r i v e r  f l a t s  e x t e n d i n g  downstream from near  Scone to 

t h e  j u n c t i o n  o f  t h e  Hunter and Goulburn R i v e r s . b c T h e  a r e a  fineWexamined 

comprised a t o t a l  o f  1 0 9 , 0 0 0  a c r e s  i n  250 h o l d i n g s  o f  which 2 8 , 0 0 0  a c r e s  were 

c o n s i d e r e d  s u i t a b l e  f o r  i r r i g a t i o n .  These l a n d s  ex tended  from t h e  s i t e s  of 

Glenbawn and Brushy Dams p a s t  t h e  towns o f  Aberdeen and Muswellbrook t o  the 

town o f  Denman and l i e  on e i t h e r  s i d e  o f  t h e  river. 

A l t e r n a t i v e  means o f  supply  by p r e s s u r e  p i p e l i n e ,  g r a v i t a t i n g  channels 

and pumping from t h e  r i v e r  t o  farm boundar i e s  were c o n s i d e r e d  but  a l l  proved 

t o o  c o s t l y  f o r  t h e  schemes t o  b e  attractive. 

Other s m a l l e r  schemes c o n s i d e r e d  i n c l u d e d  t h e  Dart  Brook-Kingdon Ponds 

a r e a  which prov ided  f o r  t h e  s u b - d i v i s i o n  i n t o  54 farms o f  2 , 4 0 0  a c r e s  of 

land c o n t a i n e d  i n  l a r g e  h o l d i n g s  sou th  o f  Scone ,  and t h e  Mount Segenhoe area 

compr i s ing  t h e  s u b - d i v i s i o n  i n t o  25 farms o f  about 4 , 0 0 0  a c r e s  o f  h i g h  land 

between Scone and Aberdeen e a s t  o f  t h e  Great  Northern Rai lway l i n e .  I n  both 

c a s e s  w a t e r  would b e  s u p p l i e d  e i t h e r  by p i p e l i n e  d i r e c t  from Glenbawn Dam or 

by pumping from t h e  Hunter R i v e r  a t  Aberdeen. Both t h e s e  schemes were 

d i s c a r d e d  on account  o f  t h e  h i g h  c a p i t a l  c o s t  involved. 

A f u r t h e r  scheme f o r  p r o v i d i n g  an i r r i g a t i o n  supply  by p i p e l i n e  to 

11 h o l d i n g s  c o m p r i s i n g  an area  o f  766 a c r e s  immediate ly  downstream of 
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Glenbawn Dam was a l s o  i n v e s t i g a t e d .  Although c o s t s  o f  t h i s  p r o p o s a l  were 

lower  than  f o r  t h e  more remote schemes awing t o  t h e  s h o r t e r  l e n g t h s  of 

p i p e l i n e  i n v o l v e d  t h e y  were  s t i l l  t o o  h i g h  f o r  t h e  scheme t o  be attractive 

t o  t h e  m a j o r i t y  o f  t h e  landholders. 

The Committee o f  I n v e s t i g a t i o n  a p p o i n t e d  by t h e  Government t o  enquire 

i n t o  t h e  p r o p o s a l s  conc luded  t h a t  w a t e r  c o u l d  be pumped by individual 

i r r i g a t o r s  from w e l l s  o r  from t h e  r i v e r  and d i s t r i b u t e d  under p r e s s u r e  for 

spray i r r i g a t i o n  a t  much lower  c o s t  than  would be p o s s i b l e  under any proposals 

o f  t h e  Abermusden and r e l a t e d  schemes f o r  s u p p l y i n g  w a t e r  d i r e c t  from Glenbawn 

Dam o r  by pumping from t h e  river. 

I n  many a r e a s  w i t h i n  t h e  Upper Hunter V a l l e y ,  t h e  topography i s  suitable 

f o r  t h e  c o n s t r u c t i o n  o f  farm dams. I n  a d d i t i o n ,  due t o  t h e  temporal  rainfall 

p a t t e r n ,  farm dams c o u l d  p r o v i d e  an economic s o u r c e  o f  w a t e r  f o r  supplemental 

irrigation i n  t h e s e  areas. 

Some development o f  farm dams h a s  occurred  i n  t h e  v a l l e y  f o r  irrigation 

purposes  and i t  i s  e x p e c t e d  t h a t  a number o f  a d d i t i o n a l  s t o r a g e s  w i l l  be 

c o n s t r u c t e d  t o  p r o v i d e  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  the 

future. 

15 .  INVESTIGATIONS OF DAM SITES 

The Hunter V a l l e y  i s  r e c o g n i s e d  a s  an important  c e n t r e  o f  primary 

p r o d u c t i o n  i n  t h e  S t a t e  o f  New South Wales .  A v e r y  h i g h  p o t e n t i a l  for 

development i s  p o s s i b l e  from t h e  e x t e n s i v e  i r r i g a b l e  l a n d s  w i t h i n  the 

valley. 

I n  o r d e r  t o  f u r t h e r  d e v e l o p  t h i s  p o t e n t i a l  t h e  Commission recently 

completed  i n v e s t i g a t i o n s  o f  a s t o r a g e  dam on t h e  P a t e r s o n  R i v e r  a t  Los tock  in 

t h e  Lower Hunter a d j a c e n t  t o  t h e  e a s t e r n  boundary o f  t h e  Upper Hunter 

Catchment.  T h i s  dam, which  i s  c u r r e n t l y  under c o n s t r u c t i o n  by c o n t r a c t ,  will 

have  a c a p a c i t y  o f  1 6 , 0 0 0  a c r e  f e e t  and w i l l  p r o v i d e  dependable  irrigation 

s u p p l i e s  t o  an a r e a  o f  1 1 , 6 0 0  a c r e s  w i t h i n  t h e  P a t e r s o n  R i v e r  Valley. 

I r r i g a t i o n  i n  t h e  Upper Hunter V a l l e y  h a s  reached  t h e  s t a g e  where further 

s u b s t a n t i a l  development can  o n l y  t a k e  p l a c e  when more dependable  s u p p l i e s  are 

made a v a i l a b l e  i n  t h e  s treams by t h e  p r o v i s i o n  o f  r e g u l a t i n g  storages. 
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I n v e s t i g a t i o n s  have been made i n t o  t h e  f e a s i b i l i t y  o f  c o n s t r u c t i n g  dams 

on a l l  major t r i b u t a r i e s  o f  t h e  Hunter R i v e r  upstream o f  Mai t land .  Several 

o f  t h e  p r o p o s a l s  a r e  f o r  dual  purpose s t o r a g e s ,  combining t h e  f u n c t i o n s  of 

i r r i g a t i o n  and f l o o d  mitigation. 

There a r e  many t o p o g r a p h i c a l l y  s u i t a b l e  dam s i t e s  on t r i b u t a r i e s  of 

t h e  Upper Hunter where f o u n d a t i o n  c o n d i t i o n s  prov ided  by t h e  prevailing 

rock  t y p e s  throughout  t h e  v a l l e y  g e n e r a l l y  favour  t h e  c o n s t r u c t i o n  o f  earth 

and r o c k f  i l l  dams r a t h e r  than c o n c r e t e  dams. The l o c a t i o n s  o f  s i t e s  which 

have been c o n s i d e r e d  f o r  s t o r a g e s  a r e  shown a t  F i g u r e  31. 

A l i s t  o f  t h e  s t o r a g e  p r o p o s a l s  showing d e t a i l s  o f  t h e  catchment area 

c o n t r i b u t i n g  t o  each  s i t e ,  t e n t a t i v e  s t o r a g e  volumes and t h e i r  purpose  is 

g i v e n  i n  Table  22. 

TABLE 22 

River 

. 

Dam Site 
Catchment 

Area 
Square Miles 

,-- 
Tentative 

Storage 
Acre Feet 

- 

Purpose o f  Storage 

Pages  River Brushy 420 95,000 I r r i g a t i o n  and 
F lood  Mitigation 

Goulburn River Kerrabee 1,850 620,000 I r r i g a t i o n  and 
Flood  Mitigation 

Rouchel  Brook Upper 42 5,000 Irrigation 

Lower 149 36,000 I r r i g a t i o n  and 
F l o o d  Mitigation 

Foy Brook Foy Brook 75 33,000 I r r i g a t i o n  and 
F lood  Mitigation 

Fa l  Brook Fa]. 88 50,000 Irrigation 
(Glennies 

Creek) 

Carraw Brook Carrow Brook 21 5,000 Irrigation 

Wollombi Warkworth 670 400,000 I r r i g a t i o n  and 
Brook F lood  Mitigation 

Wollambi Wollombi 375 70,000 Irrigation 
Brook 

Congewai Congewai 14 8,000 Irrigation 
Creek . 

Glendon Glendon Brook 180 90,000 F lood  Mitigation 
Brook 
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The a c t u a l  s t a g e  o f  i n v e s t i g a t i o n s  r e a c h e d  a t  e a c h  o f  t h e  s i t e s  is 

summar i sed  i n  T a b l e  23. 

TABLE 23 

R i v e r  and 
Dam Site S t a g e  o f  Investigations 

P a g e s  River 
B r u s h y  Dam Site 

S t o r a g e  c a p a c i t y ,  dam s i t e  a n d  r o a d  d e v i a t i o n  surveys 
c o m p l e t e d .  S h a f t s  a n d  b o r e s  s u n k  t h r o u g h  overburden- 
n o  c o r e  d t i l l i n g .  P r e l i m i n a r y  i n v e s t i g a t i o n  o f  inter- 
c o n n e c t i n g  t u n n e l  t o  Glenbawn Storage. 

G o u l b u r n  River 
K e r r a b e e  Dam 
Site 

P r e l i m i n a r y  i n v e s t i g a t i o n s  s u f f i c i e n t  f o r  preparation 
o f  c o m p a r a t i v e  c o s t  e s t i m a t e s  o n l y .  S u r v e y s  carried 
o u t  f o r  s t o r a g e  c a p a c i t y ,  dam s i t e  g r i d  a n d  r o a d  devi- 
a t i o n s .  R e c o n n a i s s a n c e  s a m p l i n g  o f  e a r t h  m a t e r i a l s  and 
l a b o r a t o r y  t e s t i n g .  F o u n d a t i o n  d r i l l i n g  commenced, but 
n o t  completed. 

R o u c h e l  Brook 
U p p e r  a n d  Lower 
Sites 

, 
T e n t a t i v e  dam s i t e s  s e l e c t e d ,  g a u g i n g  s t a t i o n  established 
a t  l o w e r  s i t e .  C r o s s  s e c t i o n s  s u r v e y e d  a t  U p p e r  Site. 

Foy Brook 
Foy Brook  Dam Site 

, 
T e n t a t i v e  dam s i t e  selected. 
Gauging  s t a t i o n  established 

P a l  Brook 
( G l e n n i e s  Creek) 
P a l  Dam Site 

A t  F a l  Dam S i t e  f o u n d a t i o n  d r i l l i n g  h a s  b e e n  completed 
w h i l e  g e o l o g i c a l  a n d  a g r i c u l t u r a l  i n v e s t i g a t i o n s  a r e  well 
a d v a n c e d .  M a t e r i a l s  i n v e s t i g a t i o n s  a r e  i n  progress. 
S u r v e y s  a n d  h y d r o l o g i c a l  i n v e s t i g a t i o n s  h a v e  b e e n  made but 
e x t e n s i o n s  t o  t h e s e  a r e  required. 

Ca r row  Brook  Dam 
Site 

A t  Car row Brook Dam S i t e  s u r v e y s  a n d  geological 
i n v e s t i g a t i o n s  h a v e  b e e n  completed. 

Wol lombi  Brook 
Warkwer th  Dam Site 

Wollombi  Dam Site 

A l l  i n v e s t i g a t i o n s  c o m p r i s i n g  dam s i t e  a n d  capacity 
s u r v e y s ,  g e o l o g i c a l  s u r v e y s ,  f o u n d a t i o n  e x p l o r a t i o n  by 
d r i l l  h o l e s  a n d  s h a f t s ,  s a m p l i n g  a n d  t e s t i n g  o f  founda- 
t i o n  m a t e r i a l s ,  b o r r o w  a r e a s  add q u a r r y  s i t e s  h a v e  been 
completed. 
S e l e c t i o n  o f  dam s i t e  a n d  a s s e s s m e n t  o f  p o t e n t i a l  from 

c o n t o u r  p l a n s  o n l y .  Gaug ing  s t a t i o n  established. 

Congewai Creek 
Congewai Dam Site 

P o s s i b l e  dam s i t e s  s e l e c t e d  a n d  c r o s s  s e c t i o n s  surveyed. 
P r e l i m i n a r y  h y d r o g r a p h i c  i n v e s t i g a t i o n s  t o  determine 
t h e  p o t e n t i a l  o f  t h e  s i t e  c a r r i e d  out. 

G l e n d o n  Brook 
Glendon  Brook Dam 
Site 

Dam s i t e  s u r v e y e d  a n d  r e c o n n a i s s a n c e  made o f  cultivated 
l a n d s  u p s t r e a m  o f  t h e  dam s i t e .  Gaug ing  station 
established. 

I n  a d d i t i o n  t o  t h e  dam s i t e s  shown i n  t h e  t a b l e s . v e r y  preliminary 

i n v e s t i g a t i o n s  h a v e  b e e n  c a r r i e d  o u t  o f  s i t e s  o n  t h e  Hunter R i v e r  upstream of 

Glenbawm Dam and on  M a r t i n d a l e ;  Wybong, Bylong and Wattagan Creeks  and their 

t r i b u t a r i e s  where r e q u e s t s  have b e e n  made f o r  s t o r a g e s  a t  v a r i o u s  t i m e s .  No 

f i e l d  i n v e s t i g a t i o n s  have been  c a r r i e d  o u t  and a s s e s s m e n t s  o f  t h e  potential 

o f  p o s s i b l e  s t o r a g e s  a t  t h e s e  s i t e s  were made w i t h  t h e  a s s i s t a n c e  o f  aerial 

photographs  and a v a i l a b l e  c o n t o u r  maps. 
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The s i t e  f i r s t  s e l e c t e d  f o r  c o n s t r u c t i o n  o f  a s t o r a g e  on t h e  Upper  Hunter 

R i v e r  was  a t  Moonan F l a t ,  u p s t r e a m  o f  Glenbawn, b u t  s u b s e q u e n t  investigations 

p r o v e d  Glenbawn t o  b e  a p r e f e r a b l e  s i t e  a n d  t h e  dam was  a c c o r d i n g l y  b u i l t  at 

t h e  l a t t e r  location. 

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

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

t h e  Brushy  Dam Site. 

The p u r p o s e s  o f  t h i s  p r o p o s e d  s t o r a g e  a r e  t o  s a t i s f y  i r r i g a t i o n  require- 

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

H u n t e r  R i v e r  be low t h e  c o n f l u e n c e  o f  t h e  s t r e a m s .  An a l t e r n a t i v e  p r o p o s a l  to 

c o n s t r u c t  a s m a l l  d i v e r s i o n  dam f u r t h e r  u p s t r e a m  o n  t h e  P a g e s  R i v e r  w i t h  an 

i n t e r c o n n e c t i n g  t u n n e l  2 m i l e s  l o n g  t o  t h e  e x i s t i n g  Glenbawn S t o r a g e  has 

a l s o  r e c e i v e d  p r e l i m i n a r y  consideration. 

The p r o p o s e d  R o u c h e l  Brook and  Foy Brook s t o r a g e s  a r e  p l a n n e d  t o  supply 

i r r i g a t i o n  r e q u i r e m e n t s  downs t r eam o f  t h e  dam s i t e s ,  a n d  i f  sufficient 

c a p a c i t y  i s  a v a i l a b l e ,  t o  p r o v i d e  f l o o d  r e t e n t i o n  s t o r a g e  a s  w e l l .  Two sites 

a r e  u n d e r  c o n s i d e r a t i o n  o n  Rouche l  Brook - a n  u p s t r e a m  s i t e  w h i c h  would 

command t h e  maximum amount o f  i r r i g a b l e  l a n d  b u t  would  have  l i m i t e d  flood 

s t o r a g e ,  and a downs t ream s i t e  m a i n l y  f o r  f l o o d  m i t i g a t i o n  purposes. 

The Congewai C r e e k  s t o r a g e  wou ld  p r o v i d e  a s m a l l  r e g u l a t e d  f l o w  for 

i r r i g a t i o n  and  p o s s i b l e  i n d u s t r i a l  p u r p o s e s  downstream. 

K e r r a b e e  Dam o n  t h e  G o u l b u r n  R i v e r  i s  i n t e n d e d  a s  a m a j o r  conservation 

s t o r a g e  i n c o r p o r a t i n g  some f l o o d  m i t i g a t i o n  f a c i l i t y .  F u r t h e r  investigations 

o n  t h e  u p p e r  G o u l b u r n  R i v e r  a r e  r e q u i r e d  however ,  b e f o r e  t h e  s i t e  i s  finally 

s e l e c t e d  f o r  dam c o n s t r u c t i o n  on t h i s  stream. 

On Wollambi Brook ,  a n  i r r i g a t i o n  s t o r a g e  was  f i r s t  p r o p o s e d  a t  the 

Wollombi s i t e  f o r  t h e  p u r p o s e  o f  s u p p l y i n g  i r r i g a t i o n  r e q u i r e m e n t s  a l o n g  the 

s t r e a m  f o r  a d i s t a n c e  o f  38 m i l e s  t o  i t s  j u n c t i o n  w i t h  t h e  H u n t e r  River. 

S u b s e q u e n t l y ,  f o l l o w i n g  s e v e r e  f l o o d i n g  i n  t h e  H u n t e r  V a l l e y  t h e  Warkworth 

s i t e ,  b e i n g  more f a v o u r a b l y  l o c a t e d  f o r  a f l o o d  m i t i g a t i o n  s t o r a g e ,  was 

c h o s e n  f o r  i n i t i a l  i n v e s t i g a t i o n .  The i n v e s t i g a t i o n  o f  t h i s  s i t e  h a s  been 

completed. 
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F a l  and Carrow Brook Dam s i t e s  a r e  b e i n g  i n v e s t i g a t e d  f o r  s t o r a g e s  on 

F a l  Brook ( a l s o  known a s  G l e n n i e s  C r e e k ) .  I n v e s t i g a t i o n  h a s  shown t h a t  the 

Careow Brook Dam S i t e  compares u n f a v o u r a b l y  w i t h  t h e  F a l  Dam S i t e  and 

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

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

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

work a t  an  e a r l y  date. 

The Commiss ion's  s h o r t - t e r m  programme o f  w a t e r  c o n s e r v a t i o n  work i n  the 

Upper Hunter V a l l e y  t e n t a t i v e l y  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a s t o r a g e  on 

F a l  Brook ( G l e n n i e s  Creek)  w i t h i n  t h e  n e x t  f e w  y e a r s  w h i l e  i t s  long-term 

programme e n v i s a g e s  t h e  c o n s t r u c t i o n  o f  s t o r a g e s  on  t h e  P g g e s  and Goulburn 

R i v e r s  and on  R o u c h e l ,  Foy and Wollombi Brooks and o f  s m a l l  conservation 

s t o r a g e s  and w e i r s  o n  o t h e r  t r i b u t a r i e s  o f  t h e  Hunter R i v e r  which  are 

c o n s i d e r e d  n e c e s s a r y  and found t o  be j u s t i f i e d  by c o s t - b e n e f i t  studies. 
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S h e e t  1 

ANNUAL RAINFALL 
(Points) 

Year Plashett Scone Singleton Wingen Wollar Muswellbrook Year 

1871 1482 1871 
1872 2356 1872 
1873 2956 1873 
1874 2259 1874 
1875 2278 1896 1875 
1876 * 1934 1876 
1877 1416 1569 1331 1877 
1878 2530 3040 1899 1878 
1879 3214 3640 2337 1879 
1880 1660 1926 1465 1880 
1881 2195 2539 1978 1881 
1882 1399 1698 2371 1421 1882 
1883 2384 * 2707 2404 1883 
1884 * 1966 2286 1834 1884 
1885 1985 2396 2363 1870 1885 
1886 2500 2922 3116 2638 1886 
1887 3540 4975 4989 3790 1887 
1888 1009 1591 1232 1068 1888 
1889 3059 3761 3068 3400 1889 
1890 3128 4408 4398 3914 1890 
1891 2774 2837 3839 2776 1891 
1892 3246 4454 3661 3286 1892 
1893 3383 4983 3572 3695 1893 
1894 2400 2781 2466 2559 1894 
1895 2485 2845 2809 2382 1895 
1896 2356 3023 2246 2540 1896 
1897 2025 2489 2327 2183 1897 
1898 2270 3414 2802 2626 1898 
1899 2198 2902 2805 2254 1899 
1900 2264 3172 2738 2355 1900 
1901 1621 2191 1925 1975 1901 
1902 1729 2053 2147 1907 1847 1902 
1903 2873 2648 3691 2829 2590 2704 1903 
1904 2707 2385 3329 2691 2716 3089 1904 
1905 1307 1629 1755 1746 1866 1313 1905 
1906 1929 1823 2282 1881 2062 1935 1906 
1907 1465 2024 2130 2704 2051 2020 1907 
1908 3078 2463 3036 3320 2109 2395 1908 
1909 3041 2884 2933 2821 3197 2687 1909 
1910 2319 2419 2466 2834 2183 2403 1910 
1911 2939 3004 3136 3397 2423 2779 1911 
1912 2618 2157 2597 2266 1576 2388 1912 
1913 2844 3083 3166 3573 2190 2787 1913 
1914 2474 3102 3028 2711 2398 2945 1914 
1915 1349 1731 1926 2190 1757 1884 1915 
1916 2820 3427 2644 3767 3441 2844 1916 
1917 2240 2788 2513 3127 2380 2305 1917 
1918 1150 1270 1596 1648 1637 1712 1918 
1919 1080 1563 1652 1681 629 1534 1919 
1920 2689 3195 2748 3380 2691 2647 1920 
1921 2901 3856 4330 3648 2358 3903 1921 
1922 1355 1887 2141 1911 507 1971 1922 
1923 1210 1835 2506 1699 * 1753 1923 
1924 2555 2885 3243 3010 * 3108 1924 
1925 1741 1584 2365 1411 1425 1819 1925 
1926 2450 3046 3396 3257 2985 3390 1926 
1927 1927 2326 2648 2363 1748 2397 1927 
1928 1718 2928 2562 3263 2096 2584 1928 
1929 1862 2484 2886 2499 1670 2418 1929 
1930 2541 2366 3172 2228 2402 2592 1930 

* I n c o m p l e t e  Records. 
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ANNUAL RAINFALL 
(Points) 

Appendix 1 
S h e e t  2 

Year 
— 

Plashett Scone Singleton Wingen Wollar Muswellbrook Yedi 

.'"------- 

1931 2452 2878 3235 2790 2547 3329 1931 
1932 1971 2587 2199 2595 2117 2408 1932 
1933 2001 2611 2339 3044 2405 2395 1933 
1934 2699 2693 3178 2959 3062 2543 1934 
1935 1664 1721 1704 1614 1866 1485 1935 
1936 1693 1918 2290 2487 2098 1971 1936 
1937 2299 2112 3013 2175 * 2046 1937 
1938 1358 1654 1840 2006 1909 1570 1938 
1939 1041 1820 2010 2146 1440 1630 1939 
1940 1597 1566 1837 1612 1172 1518 1940 
1941 1598 1845 1771 2347 1868 1534 1941 
1942 2054 2671 2919 3213 2401 2587 1942 
1943 2422 2340 2771 2851 1953 2540 1943 
1944 1205 1935 1498 2487 1489 1562 1944 
1945 2273 3270 2680 3227 2555 2908 1945 
1946 1363 1786 2286 1860 1174 1864 1946 
1947 2192 2613 2454 3205 2979 2528 1947 
1948 2429 2819 2652 2973 2433 2990 1948 
1949 3316 3336 4016 4602 3430 3631 1949 
1950 4533 4318 4806 5098 4745 4361 1950 
1951 2267 2394 2756 2532 1716 2602 1951 
1952 2596 2746 2961 2974 2057 2877 1952 
1953 1914 2606 2447 2502 1774 2290 1953 
1954 2896 3100 3275 3184 2937 2953 1954 
1955 3780 3981 3611 4297 3646 3678 1955 
1956 3263 3159 3017 3283 3125 3034 1956 
1957 1141 1381 1383 1693 1435 1317 1957 
1958 2640 2552 2294 328D 3013 2022 1958 
1959 2980 2783 3390 3598 2147 2365 1959 
1960 2365 2648 2309 2511 2349 2582 1960 
1961 2679 2828 2671 2859 2474 2951 1961 
1962 3000 3303 3316 3502 2415 2978 1962 
1963 3389 3784 3720 3961 * 3291 1963 
1964 2465 2337 2690 2595 2170 2471 1964 
1965 1623 1458 1655 1450 1684 1795 1965 
1966 * 2136 1888 2357 2263 1938 1966 
1967 1623 2285 2684 3029 1679 2509 1967 
1968 * 3158 2916 3520 * 2839 1968 

* Incomple te  Records. 
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ANNUAL RAINFALL 
(Points) 

Appendix 2 
Shee t  1 

Year Cassilis Cessnock Denman Lochinvar Kindarun Merriwa Year 

1871 2365 1871 
1872 2325 1872 
1873 2809 1873 
1874 2824 1874 
1875 2504 1875 
1876 2135 1876 
1877 1109 1877 
1878 2568 1878 
1879 3090 1879 
1880 2000 1880 
1881 1935 1881 
1882 1851 1796 1882 
1883 1558 1950 1703 1883 
1884 * 1250 1190 1884 
1885 1877 1344 2120 1885 
1886 2980 2400 3017 1886 
1887 3771 4021 3141 1887 
1888 1107 1120 647 1888 
1889 3581 3124 2893 1889 
1890 3413 3226 2805 1890 
1891 3397 2355 2813 1891 
1892 3354 2968 3457 1892 
1893 3035 3082 2874 1893 
1894 2589 2518 2601 1894 
1895 2384 2289 2601 1895 
1896 2283 2494 2342 1939 1896 
1897 1965 1929 2341 2683 1897 
1898 2749 2824 3972 2610 1898 
1899 1926 1894 3551 1779 1899 
1900 2106 2554 3269 2161 1900 
1901 1647 1806 2008 1474 1901 
1902 1818 1555 2232 1577 1902 
1903 2325 2919 2791 3575 2571 1903 
1904 2846 2853 3008 2950 3334 1904 
1905 1512 1900 1092 2050 1363 1905 
1906 2075 2015 1900 2308 2183 1906 
1907 1723 1979 1504 * 1556 1907 
1908 2351 * 2652 * 2376 1908 
1909 2838 * 3018 * 2653 1909 
1910 2406 * 2376 * 2221 1910 
1911 2728 3642 2508 2971 2501 1911 
1912 1637 3049 1913 3719 1960 1912 
1913 2429 3555 2210 4009 2485 1913 
1914 2461 3555 2274 3228 3183 2312 1914 
1915 1184 2340 1410 1797 1572 1276 1915 
1916 3186 3115 2474 2371 2770 3390 1916 
1917 2549 2960 1688 2158 2925 2041 1917 
1918 1436 1792 923 1471 1646 1487 1918 
1919 1286 1922 1069 1969 1768 1228 1919 
1920 2930 2600 2681 2585 2802 2645 1920 
1921 2966 4293 2781 4335 3615 3083 1921 
1922 1337 2619 1514 2700 2263 1302 1922 
1923 1257 2207 1313 1843 1921 1651 1923 
1924 2226 2746 2960 3207 2888 2738 1924 
1925 1311 2182 1429 3022 2042 1399 1925 
1926 3350 3600 2434 3373 3471 3176 1926 
1927 2115 2789 1885 3222 2799 2127 1927 
1928 2676 2280 2126 2652 2560 2676 1928 
1929 2027 3793 2064 4067 2566 1764 1929 
1930 2238 3098 2732 3323 3147 2582 1930 

* Incomple te  Records 
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ANNUAL RAINFALL 
(Points) 

Appendix 2 
S h e e t  2 

Year Cassilis Cessnock Denman Lochinvar Kindarun Merriwa Year 

1931 2717 3490 2815 3883 3079 2656 1931 
1932 2047 2497 2405 2199 2079 2239 1932 
1933 2407 2427 2210 2320 2893 2570 1933 
1934 2785 3450 2800 3199 3400 2874 1934 
1935 1543 1555 1957 1757 1952 1886 1935 
1936 2321 2484 1777 2173 2318 2058 1936 
1937 1855 2651 1714 2786 2593 1422 1937 
1938 1570 2315 1408 1936 2118 1478 1938 
1939 1938 1875 1264 1947 1978 1514 1939 
1940 1312 2113 1610 1839 1828 1528 1940 
1941 2083 1798 1517 1620 2074 1854 1941 
1942 2441 2776 2304 2555 2866 2337 1942 
1943, 2097 3062 1979 3668 2572 1760 1943 
1944 1749 1390 1374 1481 1463 1764 1944 
1945 2614 2958 2549 2615 2775 2914 1945 
1946 1414 2140 1280 2240 2040 1496 1946 
1947 2876 2912 2278 2953 3044 2570 1947 
1948 2366 3241 2502 3096 3161 2882 1948 
1949 2650 5450 3291 4574 4677 2907 1949 
1950 5045 5471 4431 5847 5713 4546 1950 
1951 1994 3534 1995 2855 2775 1881 1951 
1952 2666 3226 2646 3337 3334 2475 1952 
1953 2052 2568 2239 2000 2201 1879 1953 
1954 2353 3631 3151 3469 3556 2846 1954 
1955 4141 4114 3681 3460 3970 3690 1955 
1956 3564 3900 2927 3510 3442 2964 1956 
1957 1526 2190 1142 1630 1208 1455 1957 
1958 2867 2976 2648 2642 2736 2844 1958 
1959 2787 3789 2596 3706 4094 2399 1959 
1960 2236 2708 2269 2470 2830 2385 1960 
1961 2438 3257 2743 2968 4071 2908 1961 
1962 2340 3599 2720 4189 3938 2356 1962 
1963 3556 4287 3580 4259 4748 3679 1963 
1964 2149 2810 2264 2531 3232 2253 1964 
1965 1699 2097 1570 1964 2006 1793 1965 
1966 2088 1963 1653 * 1904 2146 1966 
1967 1635 3193 1988 3604 3357 1841 1967 
1968 2588 2795 * * 2907 2217 1968 

* Incomple te  Records 



STATISTICAL RAINFALL DATA 
(Points) 

Station 
- Rainfall 

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

Minimum 8 0 4 0 0 7 0 0 2 24 6 0 1107 
107. 73 19 18 27 21 31 44 53 33 47 35 62 1406 
30% 164 73 70 92 51 86 80 101 86 107 97 124 1985 

Cassilis 507. 233 171 149 124 99 140 151 147 122 171 176 201 2345 
( P e r i o d  78 years) 707. 305 326 283 217 187 224 209 207 189 215 275 278 2688 

907, 519 592 469 376 325 391 362 318 330 358 442 503 3358 
Maximum 753 1385 1095 608 783 640 683 529 748 629 978 926 5045 

Minimum 0 0 0 30 0 0 0 0 0 0 0 0 1471 
107. 69 25 49 40 0 4 8 0 23 6 7 44 1769 
307. 121 135 141 134 57 83 58 33 68 63 97 148 2236 

Lochinvar 507. 236 207 218 210 116 149 131 93 139 157 145 229 2820 
( P e r i o d  52 years) 707. 347 311 378 257 260 266 273 169 220 278 283 415 3324 

.907, 492 770 715 688 792 595 479 312 432 459 483 611 4050 
Maximum 1075 1430 936 1414 1226 1923 896 1128 782 896 707 991 5847 

Minimum 0 0 0 0 0 0 0 0 0 0 0 0 647 
107. 60 23 22 20 19 29 24 41 36 29 26 57 1429 
307. 160 77 65 89 46 74 75 83 74 90 86 143 1831 

Merriwa 507. 225 158 135 122 89 128 122 125 108 160 161 221 2356 
( P e r i o d  81 years) 70% 313 305 258 218 156 201 194 186 174 224 248 328 2664 

907. 530 647 435 352 290 368 385 310 299 331 395 507 3070 
Maximum 1082 1251 1018 588 741 617 692 545 757 596 744 855 4546 



STATISTICAL RAINFALL DATA 
(Points) 

.... 
Station 

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

Minimum 1 0 11 2 0 0 0 1 12 6 0 4 1068 
10% 90 25 30 34 21 32 38 33 38 38 32 72 1559 

Muswellbrook 30% 183 80 69 90 58 85 79 95 84 92 93 145 2142 
( P e r i o d  78 years) 50% 260 199 173 134 90 142 167 124 119 165 173 259 2540 

70% 336 335 308 213 182 251 228 186 180 248 269 333 2804 
907. 543 543 495 427 384 492 428 313 382 358 402 504 3423 

Maximum 949 1487 984 755 1033 1014 763 840 677 521 807 885 4361 

Minimum 7 0 0 0 0 0 0 0 0 0 0 0 1041 
Plashett 10% 52 0 21 26 0 29 23 13 24 27 28 55 1239 

( P e r i o d  62 years) 30% 141 77 85 80 31 70 58 56 61 83 82 145 1850 
50% 210 154 138 136 71 105 109 106 110 160 182 225 2342 
707. 303 290 261 207 143 189 201 176 174 249 288 340 2680 
90% 520 574 449 418 346 432 332 291 353 317 449 536 3067 

Maximum 832 1548 802 689 1126 973 684 764 632 684 796 877 4533 

Minimum 20 0 0 1 3 4 10 2 9 12 4 0 1009 
107. 97 26 21 27 28 36 36 40 50 43 35 88 1629 

Scone 30% 180 84 81 87 70 86 88 94 83 113 115 147 2024 
( P e r i o d  69 years) 50% 243 166 175 143 94 140 140 137 135 161 180 253 2419 

70% 342 322 282 207 168 242 209 181 186 221 274 349 2788 
90% 506 508 515 417 315 417 445 317 421 357 426 509 3270 

Maximum 851 681 900 650 787 767 666 606 634 479 600 861 4318 



STATISTICAL RAINFALL DATA 
(Points) 

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

Minimum 16 0 5 29 0 8 12 3 0 2 3 9 1383 
107. 52 19 63 47 20 44 26 25 33 34 38 65 1784 

Singleton 307. 182 141 105 100 61 100 82 84 88 113 113 183 2355 
( P e r i o d  81 years) 50% 273 186 215 185 116 150 189 124 140 173 210 273 2748 

707. 355 363 386 254 201 270 268 192 218 258 329 367 3076 
907. 571 678 579 519 493 475 470 292 417 388 467 627 3753 

Maximum 1090 1419 1314 962 970 1396 966 789 656 619 748 880 4983 

Minimum 3 0 0 0 0 0 0 0 0 13 2 10 1232 
107. 49 19 23 33 29 37 50 46 45 63 47 77 1698 

Wingen 30% 163 117 110 110 75 98 99 109 96 154 115 154 2358 
( P e r i o d  88 years) 50% 275 222 181 157 127 185 184 159 145 197 204 238 2764 

707. 365 428 320 240 200 263 232 213 223 295 307 381 3190 
907, 642 644 571 461 404 478 427 413 449 453 494 541 3678 

Maximum 980 1769 849 791 725 875 677 787 772 645 617 853 5098 

Minimum 0 0 0 0 0 0 0 0 ' 0 0 0 0 507 
107, 45 11 16 6 0 22 17 40 0 18 0 10 1435 

Wollar 307. 129 60 74 67 54 72 81 95 68 59 69 71 1868 
( P e r i o d  59 years) 507. 237 183 117 147 102 134 139 158 96 167 163 166 2170 

70% 311 282 272 195 155 248 198 216 185 247 272 250 2433 
907. 471 685 438 316 316 418 394 306 295 340 460 485 3125 

Maximum 774 1542 884 646 452 1039 566 576 535 657 734 904 4745 



MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS UP TO TWELVE MONTHS 
COMMENCING IN THE MONTH INDICATED 

(Points) 

Station 
Number 

of 
Months 

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

1 8 0 4 0 0 7 0 0 2 24 6 0 
2 8 49 10 16 40 56 50 49 56 46 7 74 
3 69 50 72 121 70 110 164 152 78 85 81 122 
4 103 85 153 130 159 257 202 218 215 292 251 183 
5 138 248 194 265 280 288 297 326 320 460 288 292 
6 305 257 289 428 341 319 463 482 472 547 351 308 

Cassilis 7 388 406 486 474 493 485 613 618 597 548 386 411 
8 484 589 565 584 644 643 722 722 625 583 484 422 
9 658 701 617 691 751 782 868 723 641 693 577 598 

10 709 807 724 798 890 916 869 758 746 702 733 772 
11 885 1034 831 937 994 938 904 1059 755 994 885 823 
12 1107 1067 970 1025 995 1009 1091 1068 1031 1168 1038 999 

, 
1 0 0 0 30 0 0 0 0 0 0 0 0 
2 10 22 38 38 10 0 0 15 25 0 0 0 
3 95 207 38 80 40 0 52 50 90 60 68 10 
4 280 240 223 191 70 90 82 90 233 128 118 120 
5 342 412 334 307 275 90 90 308 352 t95 228 373 
6 447 445 335 404 318 90 382 380 477 540 481 412 

Lochinvar 7 455 701 605 672 569 400 400 630 701. 698 520 447 
8 713 828 809 711 679 400 650 739 875 698 555 455 
9 909 1011 894 849 786 650 739 958 948 867 563 713 

10 1071 1198 1050 924 894 739 958 958 1061 875 821 909 
11 1296 1265 1125 1023 1015 958 958 1214 1172 1133 1017 1071 
12 1471 1348 1224 1166 1268 958 1218 1310 1311 1257 1179 1437 



MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS UP TO TWELVE MONTHS 
COMMENCING IN THE MONTH INDICATED 

(Points) 

Station 
Number 

of 
Months 

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

1 0 0 0 0 0 0 0 0 0 0 0 0 
2 49 42 0 7 28 10 8 30 12 21 96 86 
3 75 65 56 104 38 91 135 114 35 96 141 113 
4 90 98 124 134 114 180 181 192 233 184 253 177 
5 127 154 154 154 190 234 259 285 351 388 356 177 
6 179 184 174 419 295 278 468 469 429 491 411 184 
7 209 204 439 462 474 483 499 548 535 520 418 292 

Merriwa 8 229 469 482 504 557 551 634 671 581 527 526 348 
9 494 512 524 572 588 707 737 827 588 635 582 559 

10 537 554 592 603 781 810 834 834 696 691 750 721 
11 579 622 623 868 884 933 841 942 752 885 950 829 
12 647 653 888 1056 1027 940 949 989 929 1064 960 1030 

1 1 0 0 2 0 0 0 1 12 6 0 4 
2 13 8 52 30 31 38 22 68 45 42 88 83 
3 141 144 96 85 62 82 87 100 90 193 197 178 
4 235 148 151 188 98 133 121 137 264 300 284 252 
5 239 209 251 278 149 211 158 305 326 378 296 394 

Muswellbrook 6 380 312 316 461 227 399 326 404 404 618 438 423 
7 483 523 499 571 449 539 472 482 671 713 467 480 
8 632 646 614 616 582 577 550 749 786 717 524 694 
9 

, 
815 740 659 714 620 655 817 864 910 880 842 824 

10 902 936 752 917 698 922 932 1012 995 993. 
. 

122 911 
11 975 1067 1079 1029 965 1037 1104 1067 1098 1123 - 993 976 
12 1068 1211 1313 1247 1080 1209 1163 1176 1257 1210 1119 1127 



MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS UP TO TWELVE MONTHS 
COMMENCING IN THE MONTH INDICATED 

INATIEs3 

Station 
Number 

of 
Months 

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

1 7 0 0 0 0 0 0 0 0 0 0 0 
2 12 10 28 0 33 27 23 9 35 45 83 55 
3 188 67 50 118 53 76 63 56 91 142 137 90 
4 223 67 149 173 106 136 91 96 213 222 221 286 
5 268 260 299 206 136 141 114 224 318 333 372 353 
6 434 348 327 375 141 281 242 357 434 441 421 421 
7 459 430 455 433 310 409 375 517 529 472 421 539 

Plashett 8 561 574 502 533 438 542 539 612 566 472 625 539 
9 685 660 581 662 571 618 634 711 697 712 625 607 

10 782 739 733 773 632 713 834 711 765 739 690 735 
11 861 847 855 773 727 913 860 865 782 767 818 782 
12 1041 969 1013 868 927 939 887 865 820 895 865 861 

•-• 
rso 
c-1 

Fri 

c0 
0% 

0 
•—i 

20 0 0 1 3 4 10 2 9 12 4 0 
54 32 21 14 15 59 17 67 95 35 48 117 
88 114 107 47 78 118 106 109 136 112 139 117 

187 149 115 114 138 172 124 210 199 338 144 163 
257 185 259 189 192 293 225 390 421 410 171 262 
293 339 272 371 368 426 405 529 575 437 270 332 

Scone 466 451 476 491 506 508 544 691 639 536 340 368 
578 596 574 513 572 712 823 718 738 606 376 568 
715 766 596 577 776 893 828 817 808 642 576 670 
874 814 660 781 951 1025 927 887 844 842 678 790 
945 814 864 1069 1083 1218 997 923 918 944 798 937 

1009 1040 1105 1225 1265 1244 1033 1123 1030 1064 1052 1082 



MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS UP TO TWELVE MONTHS 
COMMENCING IN THE MONTH INDICATED 

(Points) 

Station 
Number ( 

of 
Months 

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

1 16 0 4 29 0 8 9 3 0 2 3 9 
2 25 55 53 67 22 55 31 55 39 57 63 85 
3 122 180 114 113 104 90 80 80 98 135 160 132 
4 260 208 228 226 165 124 105 216 218 265 180 250 
5 301 261 300 309 199 149 264 343 321 438 294 383 
6 392 452 394 472 224 457 454 368 489 593 427 424 

Singleton 7 624 577 520 511 486 657 553 597 676 707 468 515 
8 749 699 594 628 676 756 893 812 790 782 559 689 
9 871 882 791 896 775 1040 897 926 948 873 921 868 

10 1041 963 938 1088 1087 1115 1030 1030 1039 1114 1013 989 
11 1115 1109 1116 1202 1162 1354 1071 1121 1197 1134 1079 1114 
12 1383 1287 1278 1277 1365 1460 1162 1333 1217 1393 1346 1404 

r 

• 

In 
%JD 
1%. 
CO 
0% 
0 
1-4 
CSI 

•-I 
•-I 

3 0 0 0 0 0 0 0 0 13 2 10 
6 30 30 28 28 27 31 60 56 61 81 51 

127 55 35 104 53 140 131 163 104 151 220 155 
150 60 121 208 166 246 194 274 240 385 261 238 
155 266 228 250 304 371 379 506 413 489 276 373 

Wingen 390 398 295 442 397 476 605 551 517 511 407 385 
519 498 471 551 476 687 648 655 683 642 419 481 
619 615 601 642 722 806 752 806 769 654 515 610 
736 845 695 781 935 910 918 907 882 750 644 710 
873 985 826 1044 1031 1076 1004 949 958 879 744 827 

1101 1152 1089 1159 1197 1162 1117 1045 1049 979 861 1047 
1232 1191 1327 1325 1291 1275 1193 1174 1229 1096 1125 1205 
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OMADALE BROOK AT ROMA. 

LOCATION: 

PERIOD OF ESTABLISHMENT: J u n e  1 9 4 0  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 2 8  years. 

ZERO OF GAUGE: R . L . 4 0 . 7 3  Assumed Datum. 

CATCHMENT AREA: 4 0  S q u a r e  Miles. 

CONTROL: Gravel. 

EQUIPMENT: P r e s s u r e  R e c o r d e r  i n s t a l l e d  J u n e  1940 
S t a f f  g a u g e ,  r a n g e  0 t o  1 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  : 176 

A p p e n d i x  5 
S h e e t  1 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
2 8  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
2 8  YEARS: 

L a t i t u d e  3 1 ° 5 2 '  L o n g i t u d e  151°18' 

( b )  Maximum observation 
i n  cusecs : 447 

( c )  Minimum observation 
i n  c u s e c s  0.1 

2 , 8 0 0  cusecs. 

42  cusecs. 

3 1 , 0 0 0  a c r e  feet. 
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OMADALE BROOK AT ROMA 

Year 1940 

Appendix 5 
S h e e t  2 

Year 1941 

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. •• 
4 

.. ., .. Jan. 314 4.4 30 1,852 
Feb. ., •. ••• et. Feb, 19 10 19 1,070 
Mar. .. .. . • •. Mar. 14 8 11 666 
Apr. ...,„ ,• „. .0 Apr.. 19 8 10 604 
May .. •. •, .. May 46 8 9 580 
June a. Ot 03 00 June 286 11 42 2,532 
July 6,5 0 3 183 July 32 8 15 935 
Aug. 18 0 4 230 Aug 44 8 18 1,118 
Sept. 75 0.2 3 218 Sept. 10 5 5.8 7 440 
Oct, 32 1 5 285 Oct., 64 8 19 1,167 
Nov. 100 0,2 2 122 Nov. 8 2 4 235 
Dec. 634 0.5 5.6 _345 Dec, 6 0 1. 77 
Total •, .0 •4). 

.. Total ..„ ibe !,4. 11,276 

e a r  1942 Year 1943 

Jan. 0.2 0 0.01 1 Jan. 314 9.5 31 1,904 
Feb. 37 0 3 160 Feb. 9.5 1,5 5 300 
Mar. 335 0.2 24 1,466 Mar, 1.3 0 1 69 
Apr. 17 3.5 6 365 Au. 9.5 1.2 7 121 
May 10 2.5 4 277 .:May -#66 1.2 30 1,865 
June 17 3.5 8 485 .June 86 18 23 1,392 
July 800 7.5 70 4,323 July 33 9.5 20 1,277 
Aug. 100 10 22 1,372 Aug. 64 33 49 3,008 
Sept. 17 5,4 9 544 Sept. 115 24 50 3,006 
Oct. 1000 4.5 110 6,806 Oct. 52 18 29 1,796 
Nov. 314 14 57 .3,433 Nov. 259 9.5 43 2,572 
Dec. 17 6.5 7 463 Dec. 42 18 22 1,359 
Total .. .. .. 19,695 Total .. .. .. 18,669 

Year 1944 Year 1945 

Jan. 115 14 il. 3,184 J a n .  - 3.5 0 1.3 80 
Feb, 36 9.5 16 933 Feb. 18 0 4,1 228 
Mar. 14 2.5 7 451 Mar. 2.5 0 1.7 104 
Apr. 69 4.5 21 1,293 Apr. . 5.5 0 3.4 201 
May 69 4.5 20 1,272 May 64 3.5 20 1,239 
Julie 16 5.5 8 491 June 1000 6.5 106 6,346 
July 47 5.5 28 1,711 July ,183 . -  115 143 8,852 
Aug. 500 15 69 4,278 Aug. 140 100 129 7,978 
Sept.' 67 14 28 1,696 Sept. ' 135 52 86 5,154 
Oct. 14 4.5 9 557 Oct. 52 25 42 2,638 
Nov. 9.5 1.3 3 216 Nov. 86 6.5 22 1,340 
Dec. 4.5 0 1.4 88 Dec. 45 2 8.5 530 
Total .. ., ., 16,170 Total .. .. .. 34,690 

e a r  1946 Year 1947 
• Jan. 4.5 0 lel 70 Jan. b.6 0.3 0.3 19 

Feb. 2.5 0 0.7 40 Feb. 72 0.3 15 868 
Mar. 290 0 10 626 Mar, 82 6.2 19 1,754 
Apr. 1370 1.8 ,54 3,260 Apr. 72 6.2 12 s 724 
May 232 11 29 1,798 May 18 803 . :  10 622 
tune 460 16 103 6,200 June 72 9.8 17 1,028 
July to 16 38 :2,346 July 18 9.8 11 712 
Aug. • 16 8.3 11 690 Aug: 23 8.3 14 836 
Sept. 23 4.6 7 436 Sept. 190 14 31 1,884 
Oct. 6.2 2.3 3.7 230 Oct. 152 12 29 1,772 
Nov. ' 5.4 1 3.8 228 Nov. 86 14 24 1,442 
Dec, 15 0.5 2 128 Dec. 300 42 111 6,896 
Total 16,052 Total ,. .. .. 18,557 
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S h e e t  3 

OMADALE BROOK AT ROMA 

Year 1948 Year 1949 

Month 
D i s c h a r g e  • 
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.1 Min.I , Mean 

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

161 
14 

196 
41 
No 
No 
41 

153 
266 

49 
28 
No 

14 
3 
3 
5 

Records 
Records 

11 
11 
34 
15 

8 
Records 

34 
9 

12 
9 

24 
24 
78 

• 27 
10 

2,118 
498 
716 
512 

1,250* 
4,450* 
1,510 
1,512 
4,708 
1,654 

620 
580* 

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

No. Records 
No Records 
No Records 
No Records 
No Records 
No Records 
No Records 
No Records 
No Records 
No Records 

1064 151 35 
No Records 

1,210* 
700* 
800* 

2,420* 
2,370* 
6,720* 
8,570* 
3,770* 
8,730* 
6,870* 
2,074 
1,530* 

Total ' 
c.f. 

.. .. 20,128* Total .. .. 
1 

.. 45,764* 

Year 1950 Year 1951 
. t 

Jan. 7 
01 

3 182 Jan. No Records 3,740* 
Feb. No Records 1,570* Feb. 65 24 • 36 2,014 
Mar. No Records 870* Mar. 42 18 22 1,386 
Apr: No Records 11,700* Apr. 36 12 20 1,220 
May No Records, 2,470* May 18 12 13 • 796 
June No Records 35,500* June 1450 9 238 14,284 
July No Records 16,800* July 1250 56 125 7,634 
Aug. No Records 9,340* Aug. 107 40 68 4,196 
Sept. No Records 3,710* Sept. 83 26 43 2,592 
Oct. No Records 12,100* Oct. 26 14 21 1,310 
Nov. 321 48 119 7,120 Nov. 17 10 13 774 
Dec. 94 20 42 2,588 Dec. 12 6 7.5 462 
Total .. .. .. 103,950* Total .. .. .. 40,412* 

Year 1952 Year 19 53 
I I 

Jan. 4 0.5 2.1 130 Jan. No Records 1,050* 
Feb. 36 0 6.7 392 Feb. No Records 1,350* 
Mar. 26 4 9.6 602 Mar. No Records 1,140* 
Apr. No Records 620* Apr, 22 4 12 692 
May No Records 1,940* May 10 ..9 51 3,192 
June No Records 4,570* June 27 12 18 1,074 
July No Records 2,540* July 103 14 32 1,976 
Aug. No Records 18,300* Aug. 360 19 45 2,794 
Sept. No Records 3,860* Sept. 54 14 27 1,626 
Oct. No Records 3,170* Oct. 54 10 17.5 1,084 
Nov. No Records 1,110* Nov. 45 4 11 658 
Dec. No Records 860* Dec. 14 1 4 252 
Total .. .. .. 38,094* Total .• 

• 
•. .0 16,888* 

Year 1954 Year 1955 
- 

Jan. 
Feb. 

435 
No 

41 

Records 
21. 1,300 

3,470* 
Jan. 
Feb, 

881 

2800 

51 

8 
17 

259 
1 , 0 6 2  

15,956 
Mar. 60 8 25 1,532 Mar. No Records 60600* 
Apr. 14 4 6 352 Apr. 230 32 47 2,830 
May 8 4 5 318 May 124 40 60 3,720 
June /16 5 17 1,040 June 146 40 60 3,908 
July 130 8 41 2,526 July 90 19 28. 1,756 
Aug. 46 16 31 1,952 Aug. 86 32 39 2,440 
Sept, No Records 3,800* Sept. 52 18 28 1,656 
Oct. No Records 5,450* Oct, 314 13 42 2,620 
Nov. 102 - 34 47 2,834 Nov. 154 18 36 2,140 
Dec. 88 12 24 1,496 Dec. 270 18 29 1,822 
Total .. .. .. 26,070* Total .. .. .. 46,310* 

* Estimated 
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OMADALE BROOK AT ROMA 

Y e a r  1956 

A p p e n d i x  5 
S h e e t  4 

Y e a r  1957 

Month 
Discharge 

• i n  Ctiecs 
Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet --Max. M i n  

_ 
Mean Max Min. Mean 

Jan, 23 8 15 906 Jan. 430 4 18 1,098 
Feb. 

. 
975 18 120 6,932 Feb 530 4 41 4,284 

Mar 775 29 119 7,402 Mar. 65 18 29 1,806 
Apr. 70 29 43 2,578 Apr 52 I 8 15 888 
May 1115 44 146 9,070 May ID 8 9 5 590 
June 605 70 145 8,71.2 June 52 8 IA 778 
July 430 60 107 6,620 July 70 18 26 i,612 
Aug. 358 44 74 4,608 Aug 140 23 37 2,304 
Sept- 44 29 37 2,194 Sept.. 44 I 8 37 2,i98 
Oct, 44 23 29 1,778 Oct 16 4 8 508 
Nov. 70 18 30 1,798 Nov 4 0 5 2 130 
Dec 52 13 20 1,222 Dec 291 0.5 2 i20 

Total .. . 53,820 Total 14,316 

Y e a r  1958 Y e a r  1959 

Jan 455 1.5 15 9i6 Jan. 236 40 2,492 
Feb 110 5 18 984 Feb, 246 22 44 2,436 
Mar, 14 2 6 6 408 Mar, 173 29 46 2,876 
Apr, 7 2 4 246 Apr. No Records 2,710* 
May 154 4 12 752 May No Records 1,350* 
June 505 9 72 4,300 June No Recoul6 4,340* 
July 405 25 62 3,824 July 1275 22 79 4,892 
Aug, 40 19 24 1,490 Aug. 505 40 106 6,556 
Sept.. No Records 

. 
2,590* Sept, 138 48 6i -3,664 

Oct. 103 29 48 2,978 Oct 605 40 95 5,886 
Nov, 26 Li 18 1,052 Ncv 475 36 84 5,042 
Dec, 80 7 i1 680 Dec. 360 22 39 2,436 
Total .. 20,220* Total .. 42,680* 

Y e a r  i960 Y e a r  1961 

Jan 33 i2 22 1,328 Jan 445 21 47 • 2;936 
Feb, 210 9 22 1,298 Feb 114 13 29 i,614 
Mar. 163 i9 55 3,420 Mar. 102 18 23 1,440 
Apr 33 i6 22 L,336 Apr. 44 9 18 . i,062 
May 53 12 23 1,418 May I 44 16 2i i,322 
June 1.03 ii 32 i,896 June 360 i6 50 3,022 
July 775 36 94 5,800 July 90 13 22 1,344 
Aug. 1.15 44 65 4,060 Aug 490 13 86 5,356 
Sept, 11.5 32: 48 2,854 Sept. 227 29 726 4,376 
Oct, 128 22 33 2,026 Oct. 70 i6 25 1,538 
Nov. 190 4 1.8 1,088 Nov 227 14 42 2,494 
Dec 805 4 94 5,836 Dec. j114 24 44 2,706 
Total 32,360 T o t a l  . . 29,210 

Y e a r  1 9 6 2  Y e a r  1963 

Jan 940 48 119 7,380 Jan 1375 24 83 5,144 
Feb 90 24 40 2,236 Feb Si 11 24 1,342 
Mar_ 32 24 30 i,832 Mar 287 19 60 3,662 
Apr 415 i8 108 6,506 Apr 142 25 47 2,814. 
May 41.5 29 80 4,936 May 940 Si 176 10,932 
June 173 29 49 2,91.4 J u n e  • 505 51 114 6,820 
July ,28 29 43 2,668 July 505 73 8,830 
Aug 90 32 58 3,598 Aug. 1C11.0 35 160 6,181 
Sept: 90 24 40 2,418 Sept "310 46 123 7,350 
Oct, 299 18 30 i,882 Oct 158 35 74 4,586 
Nov 51 14 23 i,390 Nov 128 26 35 2,080 
Dec. 310 Ii 4i 2,540 Dec. 360 20 39 2,436 

Total 40,300 Total 62,177 

* Estimated, 
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OMADALE BROOK AT ROMA 

Year 1964 Year 1965 

Appendix 5 
S h e e t  5 

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. 

Jan. 158 14 22 1,376 Jan. 
. 

4 0.5 

,Mean 

2.2 134 
Feb. 14 li 11 612 Feb. 32 0 2.8 158 
Mar. 59 6, 8 502 Mar. 4 0 0.1 9 
Apr. 360 6 31 1,888 Apr. 14 0 2.5 151 
May 45 10 24 1,470 May 4 1.5 3.3 204 
June 287 10 46 2,782 June 19 1.5 4.6 274 
July 190 240 54 3,336 July 292 3 31 1,888 
Aug. 940 19 47 2,954 Aug. 57 14 18 1,106 
Sept. 44 16 27 1,632 Sept. 32 10 19 1,150 
Oct. 91 16 27 1,656 Oct. 7 4 6.3 392 
Nov. 29 10 17 1,046 Nov. 19 0.5 3.6 217 
Dec. 25 4 8 508 Dec. 57 3 7.5 465 

T o t a l _  . . _  .. .. 19,762 Total .. .. .. 6,148 

Year 1966 Year 1967 

Jan. 17 0.2 1.8 114 Jan. 29 4.2 7 437 
Feb. 17 0 1.7 95 Feb. 29 2.1 5 279 
Mar. 26 0 2.6 160 Mar. 87 2.1 27 1,670 
Apr. 4 0 0.9 52 Apr. 87 16 39 2,330 
May 17 0.5 3.7 229 May 46 8 15 904 
June 128 6.5 18 1,099 June 415 10 131 7,830 
July 21 5.9 9.4 586 July 144 28 54 3,362 
Aug. 46 4 13 786 Aug. 625 20 102 6,338 
Sept. 54 20 2 1,200 Sept. 316 23 57 3,427 
Oct. 128 17 35 2,177 Oct. 580 23 58 3,581 
Nov. 186 17 39 2,327 Nov. 42 12 28 1,692 
Dec. 46 6.5 12 759 Dec. 23 6 9 579 

Total .. .. .. 9,584 Total .. .. .. 3 2 , 4 2 9  
_ 

Year 1968 

Jan. 472 3.5 131 8,144 
Feb. 53 13 20 1,170 
Mar. 294 9 17 1,062 
Apr. 9 3.5 5.5 331 
May 351 3.5 40 2,474 
June 44 24 35 2,070 
July 122 24 51 3,182 
Aug. 460 44 122 7,582 
Sept. 107 28 666 3,994 
Oct. 68 15 23 1,414 
Nov. 68 5 14 860 
Dec. 39 4 9 577 

Total .. .. .. 32,860 
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HUNTER RIVER AT MDONAN DAM SITE 

Appendix 6 
S h e e t  1 

LOCATION: L a t i t u d e  3 1 ° 5 5 '  Longi tude  151°14' 

PERIOD OF ESTABLISHMENT: June 1940 t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 27 years. 

ZERO OF GAUGE: R.L.  1 2 5 9 . 9 3  North West Water Conservation 
Datum. 

CATCHMENT AREA: 295 Square Miles 

CONTROL: Rock and Concrete. 

EQUIPMENT: F l o a t  r e c o r d e r  i n s t a l l e d  J u l y  1953. 
S t a f f  g a u g e ,  range  0 t o  20 feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  183 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

.14EAN DAILY DISCHARGE FOR 27 
MRS: 

• 
MEAN ANNUAL DISCHARGE FOR 
2 7. YEARS: 

( b )  Maximum observation 
i n . c u s e c s  : .3,063 

) Minimum observation 
• i n  cuiecs 

2 5 , 0 0 0  cusecs 

152 cusecs. 

1 1 1 , 0 0 0  a c r e  feet 

0.14 
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S h e e t  2 

HUNTER RIVER AT MOONAN DAM SITE 

Year 1940 Year 1941 

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. ,. c,, 4e OG Jan. 596 24 108 6,732 
Feb. 00 00 04 00 Feb. 104 21 40 2,234 
Mar. .. .. .. .. Mar. 360 13 43 2,664 
Apr. 00 .0 00 .. Apr. 402 8 20 1,248 
May 0. 00 00 00 May 70 6 10 648 
June 7 ,.5 4 224 June 250 32 62 3,730 
July 13 3 7 412 July 75 28 46 2,880 
Aug. 40 3 12 752. 

. Aug. 350 17 43 2,692 
Sept. 114 3 10 630 Sept, 53 24 36 2,146 
Oct. 104 6 '27 1,658 Oct, 303 21 89 5,434 
Nov. 143 4 24 1,474 Nov. 29 4 14 *870 
Dec. 11000 1 100 6,180 Dec. 7 0 1.6 107 
Total .. .. _ ,. .• Total .. .. 31,385 

Year 1942 Year 1943 

Jan. 8 3.7 229 Jan. 4770 27 252 15,632 
Feb. 200 0 22 1,250 Feb, 32 11 19 1,018 
Mar. 870 0 119 7,402 Mar. 9 5 6 390 
Apr, 111 8, 27 1,644 Apr, 27 7 9 556 
May 23 6 9 536 May 325 7 76 4,736 
June 55 12 25 1,522 June 212 47 70 4,228 
July 8230 29 419 26,010 July 60 37 44 2,724 
Aug. 187 44 85 5,272 Aug. 319 60 157 9,756 
Sept. 60 32 40 2,416 Sept, 234 97 123 7,592 
Oct. 10800 29 591 36,640 Oct. 160 53 86 5,360 
Nov. 2197 57 261 15,672 Nov. 365 37 91 5,468 
Dec. 700 13 52 3,230 Dec. 257 38 70 4,376 

Total cm 101,823 Total 61,836 

Year 1944. Year 1945 

Jan. 2900 27 83 5,160 Jan. 940 2 24 1,476 
Feb. 2900 27 70 4,048 Feb. 326 2.5 25 1,408 
Mar. 27 16 20 1,266 Mai. 26 0.8 5.2 322 
Apr. 28 12 16 974 Apr. 89 6 10 622 
MaY 307 13 42 2,624 May 183 6 27 1,670 
June 47 27 31 1,896 June 8310 13 640 38,370 
July 581 27 106 6,544 July 2140 108 236 -14,358 
Aug. 6800 47 312 19,344 Aug. 360 6 141 8,772 
Sept. 262 63 123 7,354 Sept. 153 51 79 4,726 
Oct. 70 25 45 2,788 Oct. 203 0 49 3,068 
Nov. 39 6 17 998 Nov. 99 6 25 1,504 
Dec. 17 3 8 472 Dec- 108 3 18 1,070 

Total .. .., 53,468 Total .. .. 77,366 

Year 1946 Year 1947 
. _ 

Jan. 99 1 8 518 Jan. 3 0 1 61 
Feb. 14 0.5 3-6 202 Feb. 407 0 42 2,357 
Mar. 259 0 21 1,293 Max. 1.53 9 50 3,090 
Apr. 4950 0 191 11,482 Apr. 190 11 40 2,384 
May 450 36 63 3,932 May 108 18 36 2,210 
June 2800 36 304 18,242 June 276 26 86 5,154 
July 177 36 93 5,784 July 130 18 35 2,196 
Aug. 48 20 30 1,850 Aug. 108 11 44 2,726 
Sept. 26 16 20 1,214 Sept. 3530 36 110 6,586 
0c.t. 17 6 11 702 Oct. 217 26 76 4,640 
Nov. 1350 0.4 13 795 Nov. 360 26 68 4,102 
Dec. 1735 0.4 21 1,302 Dec. 1645 92 327 20,252 
Total r. .. .. 47,316 

_ 
Total - .. .. 55,758 
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HUNTER RIVER AT MOONAN DAM SITE 

Year 1948 

Appendix 6 
S h e e t  3 

Year 1949 

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 Max, Min. Mean 

Jan. 1030 55 150 

,Acre 

9,282 Jan, 325 14 75 ' 4,648 
Feb. 56 26 38 2,226 Feb. 1600 17 103 • 5,816 
Mar. 407 26 63 ' 3,910 Mar. 610 68 102 6,322 
Apr. 62 20 34 2,060 Apr. 2140 43 152 9,126 
May 259 44 78 4,864 May 4070 53 144 8,952 
June 1080 

. 
26 214 12,812 June 3130 76 479 28,704 

July 215 60 101 6,276 July 7350 406 598 37,076 
Aug. 566 36 89 5,490 Aug. 955 . 123 

'172 
236 14,614 

Sept. 2320 .89 262 15,714 Sept. 15400 540 32,406 
Oct. 159 44 88 5,464 Oct. 20900 159 420 26,020 
Nov.. 51 18 34 2,036 Nov. 1100 101 154 9,270 
Dec. 165 9 33 2,036 Dec. 241 57 92 5,706 
Total .. .. .. 

- 72,170 Total .. ... .. 188,660 

Year 1950 Year 1951 

Jan. 880 43 73 4,552 Jan. 1350 
I 101i 

258 15,988 
Feb. 308 36 106 5,960 Feb. No Records 14,900* 
Mar. 101 40 59 3,670 Mar. No Records 11,600* 
Apr. 8320 81 752 45,106 Apr. No Records 9,300* 
May 810 101 180 11,194 May No Records 8,000* 
June 9330 26 1978 118,660 June No Records 51,600* 
July 7030 427 978 60,616 July No Records 24,900* 
Aug. 3710 290 482 29,862 Aug. No Records 15,200* 
Sept. 290 147 206 12,346 Sept. 160 91 124 ' 7,430 
Oct. 7350 147 568 35,194 Oct. 123 50 74 4,566 
Nov. 1870 220 431 25,842 Nov. 50 21 39 2,352 
Dec. 299 106 172 10,712 Deco 64 11 24 1,504 

_ 
Total .. .. .. 

_ 363,714 Total .. .. .. 167,340* 

Year 1952 Year 1953 

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

36 
123 
290 
159 
362 

1430 
500 

9330 
No 

455 
123 
172 

3.4 
3 

17 
17 
39 
81 
81 

275 
Records 
123 

59 
36 

9.5 
22 
43 
54 

111 
315 
164 

1235 

213 
78 
53 

594 
1,262 
2,662 
3,230 
6,902 

18,920 
10,138 
76,560 
14,400* 
13,228 

4,676 
3,274 

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

172. 
395 
112 

50 
4070 

81 
512 

1510 
199 
118 
135 
101 

50 
32 
40 
32 
81 
50 
50 
61 
57 
42 
25 
11 

72 
99 
62 
42 

344 
59 

126 
174 

92 
59 
42 
20 

4,464 
5,554 
3,858 
2,532 

21,302 
3,568 
7,820 

10,770 
5,524 
3,626 
2,530 
1,270 

Total .. .. .. 155,846* Total .. .. ., 72,818 

Year 1954 Year 1955 
; 1 

Jan. 880 19 67 4,170 Jan. No Records 3,240* 
Feb. 4070 19 _ 223 12,476 Feb. 25000 1 401 1356 75,908 
Mar. 226 32 71 4,384 Mar. No Records 
Apr, 40 25 31 1,844 Apr, 1555 73 153 9,768 
May 45 22 25 1,534 May 1110 213 406 25,198 
June 362 22 56 3,336 June 875 274 405 24,318 
July 372 30 104 6,436 July 356 102 • 215 

. 
13,342 

Aug. 273 32 80 4,990 Aug. 900 73 186 11,540 
Sept. 740 32 107 6,428 Sept, 600 52 147 8,794 
Oct. 5730 70 309 19,174 Oct. 7030 40 354 21,966 
Nov. 2140 81 233 14,000 Nov. 925 45 197 11,840 
Dec. No Records 2,920* Dec. 1270 80 137 8,478 
Total .. •. f . 8 1 , 6 9 2 *  11 Total .. . .. .. •. 

* Estimated. 
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HUNTER RIVER AT MOONAN DAM SITE 

Year 1956 

Appendix 6 
S h e e t  4 

Year 1957 
1 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet A 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet Max. Min. 

.... 
Mean Max. 1Mm. 'Mean 

Jan. 650 29 '75 4,628 Jan. No Records 2,540* 
Feb. 10200 70 870 ' 50,444 Feb. No Records 20,100* 
Mar. 11300 398 928 57,564 Mar. 98 56 65 3,892 
Apr. 580 114 213 12,756 Apr. 145 36 51 3,044 
May 14900 155 772 47,876 May 41 29 32 2,010 
June 9925 290 687 41,228 June 116 29 35 2,016 

, 
July 5665 284 577 35,732 July 342 39 70 4,346 
Aug. 3830 155 5401 33,559 Aug. 380 57 113 7,032 
Sept. 150 89 114 6,838 Sept. 142 37 70 4,196 
Oct. 510 57 99 6,154 Oct. 37 17 25 1,568 
Nov. 342 57 66 3,974 Nov. 21 2.2 8 505 
Dec. 510 57 69 4,300 Dec. 37 0.5 4 244 
Total .. .. .. 305,053 Total .. .. .. 51,583* 

Year 1958 Year 1959 

Jan. 2030 3 49 3,074 Jan. 555 30 123 7,602 
Feb. 1040 13 96 5,380 Eelap 1500 52 164 9,182 
Mar. 102 10 23 1,440 'Mar. 5440 115 236 1 4 , 6 1 4  ' 
Apr. 37 13 18 1,088 Apr. 497 82 153 9,196 
May 336 13 34 2,134 May 140 55 68 4,214 
Juhe 1010 21 136 8,166 June 885 42 98 5,896 
July 1250 52 175 10,848 July 4745 72 263 16)310 
Aug. 357 52 72 4,466 Aug. 2830 93 347 21,490 
Sept. 12900 52 284 17,046 Sept. 1300 127 181 10866 
Oct. 2415 72 176 10,934 Oct. 3770 115 343 ' 21,292 
Nov. 93 25 45 2,692 Nov. 4370 152 356 21,364 
Dec. 445 25 54 3,332 Dec. 790 63 172 1 0 , 6 9 0  • 
Total .. _ .. .. 70,600 Total I .. .. .. 

, 152,716 

Year 1960 Year 1961 
• Jan. 226 48 70 4,330 Jan. 2305 83 221 13,714 

Feb. 244 42 76 4,420 Feb. 220 60 92 5,178 
Mar. 284 55 104 6,470 Mar. 178 49 67 4,156 
Apr. 82 42 55 3,316 Apr. 210 31 52 3,126 
May 140 42 69 4,268 May 116 42 55 3,434 
June 350 48 111 6,684 June 1905 42 187 11,192 
July 2525 115 272 16,878 July 160 49 66 4,118 
Aug. 850 133 214 13,240 Aug. 1920 52 292 18,098 
Sept. 526 104 157 9,422 Sept. 395 83 '176 10,568 
Oct. 471 93 143 8,890 Oct.,  • 435 52 83 5,132 
Nov. 425 59 76 4,542 Nov./ 1550 49 130 7,792 
Dec. 4852 44 394 24,462 Dec .  

, 
765 

. 
80 170 10,534 

Total .. .. .. 106,922 Total .. .:..... .. 97,042 

Year 1962 Year 1963 

Jan. 6250 142 540 33,504 Jan. 3630 61 221 13,720 
Feb. 1580 87 154 8,624 Feb. 263 60 93 5,196 
Mar. 91 58 71 4,376 Mar. 1070 47 199 12,310 
Apr. 1997 50 274 16,432 Apr. 1685 79 159 9,552 
May 2934 81 284 17,586 May 4070 141 606 37,588 
June 410 87 139 8,358 June 1989 194 381 22,854 
July 716 76 145 8,962 July 3770 194 482 29,900 
Aug. 1155 102 216 13,408 Aug. 7660 163 455 28,214 
Sept. 478 97 152 9,120 Sept. 

. 
7660 188 372 22,328 

Oct. 3714 57 182 11,260 Oct. ' 357 116 191 11,872 
Nov. 285 21 92 5,524 Nov. 307 86 113 6,788 
Dec. 518 16 71 4,412 Dec. 1520 75 166 10,310 
Total .. a .. .. 141,566 Total .. .. .. 210,632 

* Estimated. 



-71- Appendix 6 
S h e e t  5 

HUNTER RIVER AT MOONAN DAM SITE 

Year 1964 Year 1965 

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. 658 56 100 6,000 Jan. 281 6 15 926 
Feb. 57 39 47 2,760 Feb. 40 3.3 10 576 
Mar. 170 29 51 3,154 Mar. 14 1.2 3.6 224 
Apr. 2052 26 131 7,870 Apr. 35 1.1 5.8 348 
May 156 52 74 4,560 May 17 5.4 7.3 454 
June 540 56 96 5,732 June 49 6 15 904 
July 126 56 69 4,256 July 555 13 63 3,916 
Aug. 3020 56 327 20,290 Aug. 73 28 37 2,318 
Sept. 320 56 141 8,492 Sept. 61 17 32 1,918 
Oct. 200 56 69 4,280 Oct. 37 6 15 942 
Nov. 129 44 68 4,202 Nov. 32 0 7.5 452 
Dec. 52 17 28 1,742 Dec. 139 2.2 23 1,472 

Total .. .. .. 73,338 Total .. .. .. 14,450 

Year 1966 Year 1967 

Jan. 14.9 0.2 2.7 166 Jan. 262 6.5 24 1,498 
Feb. 70 0 5.7 321 Feb. 74 10 20 1,104 
Mar. 210 0.5 6.7 414 Mar. 3490 10 94 5,832 
Apr. 12 0.5 3.4 206 Apr. 140 33 33 4,436 
May 32 2.3 7.9 489 May 87 20 39 2,446 
June 368 9.8 43 2,588 June 870 25 327 19,624 
July 20 11 12 772 July 370 67 138 8,570 
Aug. 134 8 35 2,170 Aug. 2947 61 175 10,820 
Sept. 142 37 62 1,742 Sept. 3337 61 229 13,766 
Oct. 296 44 81 5,016 Oct. 4340 46 269 16,676 
Nov. 1788 38 103 6,196 Nov. 122 29 62 3,710 
Dec. 2558 19 53 3,278 Dec. 119 19 28 1,738 

Total .. .. .. 
_ 

25,358 Total .. .. .. 90,220 

Year 1968 

Jan. 9010 20 488 30,270 
Feb. 167 46 67 3,894 
Mar. 1146 40 85 5,248 
Apr. 42 24 30 1,798 
May 5060 24 256 15,856 
June 138 56 84 5,034 
July 1490 55 179 11,092 
Aug. 5920 109 564 34,978 
Sept. 1090 124 239 14,336 
Oct. 1920 46 94 5,832 
Nov. 99 22 42 2,530 
Dec. 580 22 38 2,368 

Total .. .. .. 133,236 
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S h e e t  1 

HUNTER RIVER AT GLENBAWN 

LOCATION: L a t i t u d e  3 2 o 0 7 '  L o n g i t u d e  150059' 

PERIOD OF ESTABLISHMENT: F e b r u a r y  1 9 4 0  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 2 8  years. 

ZERO OF GAUGE: R . L . 6 1 3 . 0 2  W a t e r  C o n s e r v a t i o n  Datum 

CATCHMENT AREA: 5 0 0  s q u a r e  miles. 

CONTROL: C o n c r e t e  Weir. 

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  1958. 
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  312 

( b )  Maximum observation 
i n  c u s e c s  : 13,700 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
1 7  YEARS: 
( P r e  G l e n b a w n  Dam Operation) 

MEAN ANNUAL DISCHARGE FOR 
17  YEARS: 
( P r e  G l e n b a w n  Dam Operation) 

MEAN DAILY DISCHARGE FOR 
1 1  YEARS: 
( P o s t  G l e n b a w n  Dam Operation) 

MEAN ANNUAL DISCHARGE FOR 
1 1  YEARS: 
( P o s t  G l e n b a w n  Dam Operation) 

REMARKS: 

( c )  Minimum observation 
i n  c u s e c s  0 

4 1 , 0 0 0  cusecs. 

2 6 3  cusecs. 

1 9 2 , 0 0 0  a c r e  feet. 

1 6 7  cusecs. 

1 2 2 , 0 0 0  a c r e  feet. 

S t o r a g e  i n  Glenbawn Dam commenced o n  the 
1 0 t h  May 1 9 5 8 .  A l l  f l o w s  shown a f t e r  this 
d a t e  a r e  i r r i g a t i o n  releases. 
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S h e e t  2 

HUNTER RIVER AT GLENBAWN 

Year 1940 Year 1941 

Month 
Discharge 
i 

1Discharge 
Cusecs 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. .. .0 .. .. Jan. 
. 

1605 25 274 16,982 
Feb, ..., Feb. 410 /2 75 4,204 
Mar. No Records Mat. 543 11 56 3,468 
Apr. 1100 

. 
0 47 2,828 Apr. 160 7 18 1,104 

May 26 8 12 740 May 25 5 9 522 
June 8 7 7 440 June 340 8 80 4,830 
July 12 5 8 466 July 129 35 53 3,260. 
Aug. 35 5 13 828 Aug. 149 22 19 2,414 
Sept, 20 0 4 232 Sept. 58 24 36 2,186 
Oct. 170 2 31 1,902 Oct. 643 24 116 7,184" 
Nov. 762 0 32 1,924 Nov. • 31 5 16 972 
Dec. 6680 5 247 15,338 Dec. 3 0 1 56 
Total .. .. 

se.. 

- - 

.., 
ye Total 10 ,. •. 47,182 

Year 1942 Year 1943 

Jan. 0 0 0 0 Jan. 3290 38 244 15,114 
Feb. 17 0- 2 116 Feb. 37 13 ' 23 1,314 
Mar. 3210 0 273 16,946 Mar. 13 

. 
5 8 482 

Apr. 208. 15 44 2,624 Apr. 22 6 12 712 
May. 25 11 11 816 May 1162 8 131 8,142 
June 118 19 40 2,37.0 June 258 63 94 5,664 
July 7850 49 717 44,432 ' July 87 60 69 4,240 
Aug. 320 61 133 8,226 Aug. 1162 78 301 18,686 
Sept. 66 37 48 2,900 Sept. 390 118 182 10,898 
Oct. 18400 35 1135 70,340 Oct. 287 90 134 8,36 
Nov. 3410 104 374 22,444 Nov. 2310 55 207 12,448 
Dec. 643 

. 
35 94 5,844 Dec. 287 36 94 5,798 

Total .. ... 
, 

.. 177,056 T o t a l  1 .. .. .. 91,834 

Year 1944 Year 1945 
. . - 

Jan. 1583 35 135 8,396 Jan. 1185 0 59 3,640 
Feb. 1883 32 126 7,294 Feb. 333 0 44 2,452 
Mar. 30 18 23 1,412 Mar. 122 0,4 13 786 
Apr. 159 18 24 1,466 Apr. 70 ,:6 ,16 966 
May 396 18 73 4,500 May 445" 6 66 4,064 
June 65 27 36 2,250 June 10200 20 1176 70,566 
July 1185 35 148 9,204 July 4122 122 415 25,702 
Aug. 5980 43 457 28,320 Aug. 333 97 175 10,872 
Sept. 217 60 101 6,088 Sept. 170 60 87 5,214 
Oct. 70 27 41 2,550 Oct. 242 ' 25 68 4,238 
Nov. 32 8 21 1,244 Nov. 113 23 33 1,974 
Dec.'. 18 0 7 442 Dec. 97 8 25 1,576 
Total .. .. .. 73,172 Total .. .. .. 132,050 

Year 1946 Year 1947 

Jan, 27 1 8 500 Jan. 0 0 0 0 
Feb. 2 0 1 36 Feb. 1900 0 81 . 4,542 
Mar. 141 0 19 1,202 Mar. 185 27 61 3,764 
Apr. 13400 13 432 25,912 Apr. 287 19 46 2,732 
May 390 78 142 8,808 May 60 24 ' 38 2,330 
June 4335 114 493 29,628 June 232 39 111 6,650 
July 287 84 144 8,896 July . ill 35 54 3,324 
Aug. 84 41 59 3,644 Aug. 90 35 52 3,216 
Sept. 55 37 45 2,716 Sept. 4850 50 249 14,932 
Oct. 37 12 26 1,600 Oct. 445 48 124 7,690 
Nov. 50 2 11 636 Nov. 148 48 740 4,442 
Dec, 2040 0.1 34 2,110 Dec. 6500 170 714 44,266 
' T o t a l _  .. .. 0. 85,688 Total .. .. .. 97,888 
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HUNTER RIVER AT CLENBAWN. 

Year 1948 

Appendix 7 
S h e e t  3 

Year 1949 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 

Feet 
Month 

Discharge 
in Cusecis 

Min. Mean 

Discharge 
f o r  Month 
Acre Feet Max. Min. Mean ,Acre Max. 

Jan. 
, 

1230 65 306. 18,874 Jan, 508 27 105 6,540 
Feb. 1185 22 53 3,108 Febo 1725 22 158 8,830 
Mar. 1230 32 72 4,500 Mar. 287 78 130 8,050 
Apr. 82 32 46 2,754 Apro 3370 78 222 13,344 
May '257 28 65 4,038 May 796 72 137 8,464 
June 1450 32 286 17,174 June 3867 90 831 49,854 
July 208 78 116 7,170 July 16600 141 1001 60,108 
Aug. 796 40 112 6,966 Aug. 2647 310 634 39,302 
Sept. 1290 111 332 19,964 Sept. 11300 388 1104 66,258 
Oct. 208 44 112 6,946 Oct, 21700 416 952 59,046 
Nov. 78 27 49 2,976 Nov. • 1742 • 263 414 24,822 
Dec. 508 22 52 3,230 Dec, • 912 200 271 16,802 
T o t a l _  .. .. .. 97,700 Total ,, .. .. 361,424 

Year 1950 Year 1951 
.. 

Jan. 478 130 205 12,738 Jan. 4604 146 652 40,414 
Feb. 912 130 287 16,072 Feb. 416 146 230 12,862 
Mar. 548 115 168 10,426 Mar. 200 88 116 7,172 
Apr. 16300 143 994 61,644 Apr, 146 88 94 5,626 
May 1187 263 392 24,284 May 115 76 92 5,680 
June 24800 310 4157 249,400 June 8588 65 1350 80,992 
July 9042 809 1697 105,220 July 8150 286 809 50,148 
Aug. 4348 446 890 55,164 Aug. 2473 263 394 24,416 
Sept. 512 263 357 21,442 Sept, 311 130 186 11,176 
Oct. 8477 263 875 54,252 Oct. 147 76 109 6,756 
Nov. 2803 310 650 39,030 Nov. 107 38 58 3,496 
Dec. 478 163 269 16,668 Dec. 65 25 36 2,234 
Total .. .. 

__. 
,. 571,642 

, 
Total ,. .. .. .250,972 

Year 1952 Year 1953 
' 

Jan. 40 10 19 1,188 Jan. 209 38 85 2,240 
Feb. 107 8 27 1,542 Feb. 755 53 174 9,754 
Mar. 241 25 64 3,974 Mar. 143 45 81 5,048 
Apr. 200 31 68 4,064 Apro 62 38 52 3,134 
May 263 46 135 8,390 May 4443 135 494 30,626 
June 1487 • ,107 366 21,958 June 120 87 100 6,028 
July 912 107 242 14,978 July 755 87 199 12,346 
Aug. 27300 388 2542 157,586 Aug. 1678 83 242 15,012 
Sept. 755 165 324 19,434 Sept. 605 95 134 8,038 
Oct. 1937 145 261 16,158 Oct. 125 49 74 4,564 
Nov. 235 45 89 5,328 Nov. 125 32 52 3,120 
Deco 209 32 53. 3,284 Dec. 83 16 27. . 

1,646 
Total .. .. „.. 257,884 Total .. _ 0. ... 101,576 

Year 1954 Year 1955 

Jan. 1678 19 126 7,782 Jan. 305 40 92 5,688 
Feb. 7121 23 442 24,744 Feb, 41000 52 2316 129,696 
Mar. 359 35 85 5,27¢ Mar. 169.0._ 257 659 40,882 
Apr, 45 35 40 2,370 Apr. 275 146 218 13,114i 
May 68 23 31 1,902 May 685 160 259 16,056 
June 653 27 81 4,852 June 748 206 320 19,210 
July 473 32 113 7,010 July 240 133 172 10,636 
Aug. 325 53 104 6,470 Aug. 399 120 197 12,208 
Sept. 2334 58 223 13,404 Sept. f75 97 134 8,052 
Oct, 7728 72 426 26,404 Oct. 4820 58 411 25,508 
Nov, 2133 27 253 15,166 Nov. ' 1130 86 215 12,894 
Dec. 409 85 143 8,870 Dec. 335 97 168 10,388 

,Total .. ,. .. 124,250 Total .. ., .. 304,332 
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S h e e t  4 

HUNTER RIVER AT GLENBAWN' 

Year i$956 Year 1957 

Month 
Discharge 
in,  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. 600 39 125 7,754 Jan. 245 32 61 3,808 
Feb. 9600 146 1194 69,224 Feb. 14500 49 674 37,718 
Mar. 6380 434 1040 64,482 Mar. 216 80 124 7,686 
Apr. 483 238 312 18,748 Apr. 117 57 66 3,968 
May 12800 245 860 53,344 May 85 42 49 3,010 
June 7920 364 798 47,880 June 49 42 45 2,702 
July 6600 343 624 38,684 July 306 42 119 7,354 
Aug. 6700 292 652 40,396 Aug. 890 185 394 24,436 
Sept. 275 153 227 13,610 Sept. 260 90 125 7 ,  2 
Oct. 632 128 177 10,980 Oct. 85 14 59 3 ,  0 
Nov. 231 84 140 8,378 Nov. 26 1 12 724 
Dec. 218 48 81 

-. 
5,034 Dec. 9 0 2 92 

'Total .. .. .. 378,514 Total .. .. .. 102,640 

Year 1958 Year 1959 

Jan. 1130 2.2 38 2,346 Jan. 100 14 72 4,462 
Feb. 773 25 108 6,056 Feb. 675 7 101 5,646 
Mar. 128 13 29 1,808 Mar. 630 102 130 8,086 
Apr. 44 19 29 1,712 Apr. 537 99 167 10,364 
May 40 0.1 10 622 May 111 102 105 6,522 
June 34 0.3 12 720 June 102 4 100 5,976 
July 3 0.2 0.9 55 July 106 2 100 6,186 
Aug. 14 0 2.9 180 Aug. 104 75 101 6,492 
Sept. 1.7 0.4 0.6 39 Sept. 107 2 101 6,082 
Oct. 5 1 1.1 70 Oct. 106 2 92 5,688 
Nov. 152 1 48 2,900 Nov. 783 86 473 28,373 
Dec. 176 25 79 4,872 Dec. 800 193 326 20,226 
Total .. .. .. 21,380 T o t a l ] .  

.. .. .. 113 ,903  
_ 

Year 1960 Year 1961 

Jan. 200 100 194 12,000 ,Jan. 1615 8 345 21,370 
Feb. 100 85 94 5,440 Feb. 495 90 239 1316372 
Mar. , 86 52 75 4,655 Mar. 208 204 206 12,758 
Apr. 152 86 117 7,036 Apr. 212 47 210 12,578 
May 10.9 79 95 5,906 May 216 212 214 13,264 
June 225 53 63 3,786 'June 216 11 210 12,598 
July 1062 220 473 29,350 July 211 200 208 12,902 
Aug. 381 140 287 17,776 Aug. 203 1 200 12,374 
S e p t .  

, 
285 1 96 5,788 Sept. 290 2 183 10,964 

Oct. 157 79 115 7,128 Oct. 222 20 179 11,116 
Nov. 214 55 153 9,152 Nov. 167 0 120 7,228 
Dec. 201 51 104 6,438 Dec. 73 21 41 2,518 
Total .. .. .. 114,455 Total .. .. .. 1 4 3 , 0 4 2  

_ 
Year 1962 Year 1963 

J a n .  • 3200 50 696 43,148 Jan. 358 108 332 20,590 
Feb. 380 2 300 16,812 Feb. 325 47 221 12,358. 
Mar. 221 5 147 9,120 Mar. 185 96 146 9,038 
Apr. 2190 0 536 32,162 Apr. 112 101 106 6,378 
May 2235 3 523 32,410. May 2163 -1 1022 63,390 
June 390 2 207 12,412 June 113 0 42 2,492 
July 410 3 257 15,936 July 1020 0 159 9,882 
Aug. 610 . 8 239 • 14,818 Aug. 1170 102 878 54,438 
Sept. 410 27 221 13,276 Sept. 2055 55 915 54,888 
Oct. 321 5 209 12,932 Oct. 2055 186 405 25,104 
Nov. 406 245 320 19,204 Nov. 490 213 250 15,002 
Dec. 339 280 322 19,974 Dec. 258 151 193 11,990 

, Total . .  - .. .. 242,204 Total .. ... .. 219,542 
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S h e e t  5 

HUNTER RIVER AT GLENBAWN 

Year 1964 Year 1965 

Month 
Discharge 
in Cusecs 

Min. Mean 

Discharge 
f o r  Month 
Acre-Feet 

Month 
Discharge 
in Cusec" 

Min. Mean 

Discharge 
f o r  Month 
Acre Feet Max. Max. 

Jan. 202 115 157 9,704 Jan. 331 256 304 18,850 
Feb. 287 140 201 11,680 Feb. 324 206 240 13,430 
Mar. 287 57 189 11,710 Mar. 378 171 206 12,768 
Apr. 235 50 162 9,750 Apr. 198 102 166 9,960 
May 82 0 491 3,074 May 153 82 118 7,300 
June 331 45 144 8,628 June 215 46 77 4,598 
July 550 52 220 13,634 July 50 18 32 2,000 
Aug. 335 95 185 11,506 Aug. 60 25 38 2,374 
Sept. 292 164 204 12,212 Sept. 501 20 88 5,284 
Oct. 214 ' 109 165 10,222 Oct. 267 34 159 9,868 
Nov. 196 107 130 7,828 Nov. 353 103 206 12,388 
Dec. ' 286 196 247 15,314 Dec. 300 20 149 9,232 

_ Total .. .. .. 125,262 Total .. .. .. 108,052 

Year 1966 Year 1967 

Jan. 299 217 /54 15,776 Jan. 177 52 131 8,121 
Feb. 233 192 216 12,088 Feb. 175 67 150 8,398 
Mar. 211 38 149 9,242 Mar. 149 6 55 3,378 
Apr. 133 89 112 6,732 Apr. 99 17 51 3,063 
May 95 56 87 5,376 May, 95 18 52 3,250 
June 57 15 38 2,284 June 21 18 19 1,152 
July 48 22 37 2,324 July 24 12 14 850 
Aug. 49 28 45 2,776 Aug. 14 0 6.7 418 
Sept. 75 16 29 1,762 Sept. 4.3 0.6 1.6 93 
Oct. 75 14 

. 
43 2,664 Oct. 39 0 22. 1,353 

Nov. 115 13 51 3,078 Nov. 396 12 73 4,348 
Dec. 119 32 86 5,344 

., 
Dec. 301 115 231 14,308 

Total .. .., .. 69,446 Total .. .. .. 4 8 , 7 3 2  
.. 

Year 1968 

Jan. 256 0 46 2,870 
Feb. 153 28 86 4,972 
Mar. 151 45 91 5,652 
Apr. 165 82 125 7,470 
May 149 0 50 3,086 
June 20 0 15 916 
July 222 26 78 4,831 
Aug. 1640 48 484 30,034 
Sept. 585 100 329 19,746 
Oct. 1420 4 393 24,386 
Nov. 329 196 252 15,132 
Dec. 346 39 205 12,736 

Total .. .. .. 
, 

131,831 



-77- A p p e n d i x  8 
S h e e t  1 

ROUCHEL BROOK AT UPPER ROUCHEL 

LOCATION: L a t i t u d e  3 2 o 0 8 '  L o n g i t u d e  151o05' 

PERIOD OF ESTABLISHMENT: O c t o b e r  1 9 5 0  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 1 8  years. 

ZERO OF GAUGE: R . L . 2 1 . 2 2  Assumed Datum. 

CATCHMENT AREA: 9 5  S q u a r e  miles. 

CONTROL: Gravel. 

EQUIPMENT: S t a f f  g a u g e ,  r a n g e  0 t o  1 5  feet 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  131 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
1 8  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
1 8  YEARS: 

( b )  Maximum observation 
i n  c u s e c s  614 

( c )  Minimum observation 
I n  c u s e c s  0 

2 5 , 9 0 0  cusecs. 

8 2  cusecs. 

6 0 , 0 0 0  a c r e  feet. 
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ROUCHEL BROOK AT UPPER ROUCHEL 

Y e a r  1950 

A p p e n d i x  8 
S h e e t  2 

Y e a r  1951 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min,, Mean Max. Min, Mean 

Jan. 0 P 4 l, 0 I/ .. Jan, 16100 36 820 50,860 
Feb. .. e .. 04 .. Feb, 154 48 70 3,902 
Mar. .. ., .. • I Mar. 93 25 40 2,474 
Apr, .. .. I C 4. Apr.. 30 15 22 1,320 
May ... .. .. . May 25 20 20 1,270 
June ., .. IC June 6000 20 704 42,236 
July .. .. ., July 2310 60 192 11,884 
Aug. - .. G. , Aug. 154 36 60 3,696 
Sept, . , ,•. Sept. 54 25 31 1,858 
Oct, ., „. .. Oct, 25 15 19 1,170 
Nov. 1590 48 156 9,360 Nov. 15 5 10 620 
Dec, 68 36 47 

. 
2,880 Dec, 10 1 8 4.8 298 

Total ,. ,. Total ... .. 121,588 

Y e a r  1952 Y e a r  1953 

Jan. 1,8 0.4 1.2 75 Jan- 135 5 31 1,944 
Feb. 25 0 5,6 326 Feb. 230 15 66 3,726 
Mar. 42 5 14 868 Mar 152 9 32 1,964 
Apr. 42 1.8 13 797 Apr 188 5 16 928 
May 188 15 34 .2,086 May 3400 16 285 17,720 
June 68 15 29. 1,758 June 16 

. 
il 13 760 

July 324 10 60 3,710 July 122 il 27 1,686 
Aug. 12300 71 969 60,074 Aug 188 11 32 1,968 
Sept. 71 22 39 2,348 Sect. 50 16 20 1,196 
Oct. 45 15 25 1,554 Oct. 22 6 15 922 
Ncv. 15 3.5 7.1 428 Nov. 42 2.2 7.8 469 
Dec. 45 3.5 6.9 425 Dec. 2..2 0.4 1.1 69 

Total 0 C CI 0,, 74,449 Total 
-a- . 33,352 

Y e a r  1954 Y e a r  1955 

Jan. 122 2,2 15 933 Jan 84 11 26 1,608 
Feb 6550 2.2 588 32,906 Feb. 11600 13 592 33,146 
Mar. 200 9 38 2,354 Mar. 2270 59 568 35,226 
Apr, 9 6.5 7.3 440 Apr. 115 36 71 4,242 
May 9 6.5 7.9 493 May 337 19 62 3,838 
June 165 9 24 1,450 June 130 36 73 4,382 
July 23 6.5 11 681 July 36 6 16 968 
Aug. 190 9 37 2,304 Aug. 236 6 51 3,184 
Sept. 1560 9 160 9,604 Sept, 100 19 39 2,332 
Oct. 870 27 117 7,282 Oct.. 190 9 42 2,582 
Nov. 500 21 93 5,588 Nov. 268 4 38 2,306 
Dec. 58 16 21 1,320 Dec, 100 9 36 2,202 

Total .. 65,355 Total .. .. 96,016 

Y e a r  1956 Y e a r  1957 

Jan. 480 1 39 2,433 Jan.. 292 5 13 786 
Feb. 25900 59 581 33,728 Feb. 14500 5 386 21,628 
Mar. 6400 72 442 27,436 Mar. 98 16 28 1,754 
Apr. 127 35 64 3,822 Apr. 22 1 9 540 
May 271 72 142 8,784 May 12 8 8 512 
June 420 62 127 7,640 June 22 4 7 420 
July 492 44 83 5,132 July 22 8 11 676 
Aug. 355 44 107 6,650 Aug. 814 8 70 4,390 
Sept. 44 21 31 1,850 Sept, 80 12 22 1,320 

'Oct. 143 21 46 2,874 Oct. 12 4 8 496 
Nov. 53 10 24 1,412 Nov. 4 0 0.9 55 
Dec, 10 10 10 620 Dec. .03 2 

Total .4, et 102,381 Total -. .. 32,579 
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ROUCHEL BROOK AT UPPER ROUCHEL 

Year 1958 

Appendix 8 
S h e e t  3 

Year -1959 

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, }idn. Mean 

- 
Jan. 67 0.5 9 560 Jan. 295 0.5 34 2,132 
Feb. 31 1 11 598 Feb. 110 1.5 19 1,037 
Mar. 12 0,5 1.5 94 Mar. 178 8 26 

. 1,606 
Apr. 16 0.5 ' 4 248 Apr. 30 8 14 864 
May 16 1 6 340 May 12 8 8.6 536 
June 54 1 17 1,002 June 650 5 50 3,000 
July 216 4 33 2,028 July 990 12 108 6,736 
Aug. 16 4 11 664 Aug. 3840 12 247 15,348 
Sept. 312 8 33 1,996 Sept. 110 18 32 1,942 
Oct. 312 8 64 3,960 Oct. 2070 12 194 12,048 
Nov. 12 1.5 5 286 Nov. 990 30 140 8,434 
Dec. 5 0.5 2.25 139 Dec. 75 8 23 1,456 
Total ... 11,915 Total . 

, 
.. .. 55,139 

Year 1960 Year 1961 
- 

Jan. 12 3 5 350 Jan. 550 25 76 4,724 
Feb. 178 1 22 • 1,272 Feb. 66 16 26 1,470 
Mar. 178 12 37 2,338 Mar. 25 9 11 704 
Apr. 16 7 9 572 Apr. 16 7 8.9 534 
May 12 7 8 530 May 12 6.5 7.7 476 
June 203 12 40 2,424 June 650 7 103 6,184 
July 650 25 86 5,326 July 25 7 8.9 554 
Aug. . 330 16 58 3,614 Aug. 1000 7 147 9,092 
Sept. 98 16 38 2,302 Sept. 232 34 66 3,978 
Oct. 66 16 24 1,488 Oct. 23 17 18 1,138 
Nov. 12 9 12 714 Nov. 144 9 30 1,790 
Dec. 1640 9 147 9,134 Dec. 3000 23 301 18,678 

, Total .. .. .. 30,064 Total .. .. .. 49,322 

Year 1962 Year 1963 
A 

Jan. 2070 59 233 14,456 Jan. 1210 23 93 5,750 
Feb. 375 34 71 3,970 Feb. 65 23 33 1,826 
Mar. 73 17 26 1,614 Mar. 11100 23 493 30,560 
Apr. 10300 12 537 32,196 Apr. 460 30 72 4,300 
May 9700 37 652 40,404 May 2030 74 300 18,590 
June 78 32 48 2,868 June 690 64 193 11,592 
July 1617 32 89 5,514 July 690 64 153 9,510 
Aug. 174 32 53 3,286 Aug. 3480 54 176 10,888 
Sept. 174 22 41 2,448 Sept. 8160 23 397 23,824 
Oct. 262 19 37 2,310 Oct. 180 36 76 4,710 
Nov. 55 21 27 1,634 Nov. 151 29 42 2,542 
Dec. 750 17 60 3,706 Dec. 240 23 67 4,158 
Total 

, 
.. .. .. 114,406 Total .. .. .. A 

128,250 

Year 19.64 Year 1965 
k 

Jan. 85 10 17 1,082 Jan. 1.6 0.02 0.5 31 
Feb. 10 7 8 466 Feb. 2.7 0 1 56 
Mar. 165 7 26 1,610 Mar. 0 0 0 0 
Apr. 1580 4 75 4,490 Apr. 4.5 0 0.2 11 
May 31 17 22 1,338 May 2.0 0 0.4 25 
June 4620 21 312 18,744 June 9.8 0.5 2.5 148 
July 106 21 37 2,310 July 500 1 51 3,180 
Aug. 85 13 20 1,210 Aug. 11 7.5 8.5 528 
Sept. 21 13 15 892 Sept. 15 1 5.4 322 
Oct. 26 8 15 956 Oct. 4,7 0.6 1.5 96 
Nov. 12 2.7 7.4 448 Nov. 1.6 0 0.3 18 
Dec. 2.7 0.3 1.1 70 Dec. 12 0 2 126 

, T o t a l  
_ .. .. .. 3 3 , 6 1 6  , Total .. .. . .  . 

4,541 
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S h e e t  4 

ROUCHEL BROOK AT UPPER ROUCHEL 

Year 1966 Year 1967 
, 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
in Cusec.s. 

Min. Mean 

Discharge 
f o r  Month 
Acre  Feet Max. Min. Mean, Max. 

- . 
Jan. 0 0 0 0 Jan. 11 0.4 2.0 126 
Feb. 23 0 2.L 110 Feb. 36 0.7 4.0 225 
Mar. 4.7 0 0.8 52 Mar. 500 1.1 44 2,713 
Apr. 17 0.02 1.1 66 Apr. 410 8 99 5,910 
May 12 1.0 3.8 236 - May 74 8 28 1,656 
June 180 4.7 20 1,206 June 2780 17 372 22,334 
July 4.7 2.7 3.5 216 July 260 25 65 4,028 
Aug. 51 1.40 8.3 514 Aug. 350 30 67 4,130 
Sept. 11 3.5 6.3 384 Sept. 3360 25 173 10,408 
Oct. 180 3.5 24 1,508 Oct. 14250 25 468 29,038 
Nov. 

, 
54 7.5 19 1,138 Nov. 75 21 40 2,414 

Dec. 24 3.8 8 516 Dec. 41 12 18 1,008 
- Total .. .. 

, 
.. 5 , 9 4 6  .Total 

.. 
— 

.. .. 83,992 

Year 1968 
- 

Jan. 3240 12 233' 1 4 , 4 5 2  . 
Feb. 16 3 9 520 
Mar. 150 3 19 1,188 
Apr. • 11 4 7 425 
May 1130 6 52 3,203 
June 13 8 9 518 
July 94 6 14 886 
Aug. 1750 10 196 12,166 
Sept. 42 17 23 1,396 
Oct. •59 8 15 916 
Nov. 13 1 7 411 
Dec. 34 1 5 307 

Total .. .. .. _ 
36,388 
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S h e e t  1 

PAGES RIVER AT GUNDY. 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

L a t i t u d e  1 5 0 ° 5 9 '  L o n g i t u d e  32°01° 

S e p t e m b e r  1 9 5 8  t o  date. 

9 years. 

R . L . 7 4 1 . 9 2  N o r t h  W e s t  Water 
C o n s e r v a t i o n  Datum. 

CATCHMENT AREA: 4 0 3  s q u a r e  miles. 

CONTROL: Concrete. 

EQUIPMENT: F l o a t  r e c o r d e r  i n s t a l l e d  September 
1 9 5 8 .  S t a f f  g a u g e  r a n g e  0 t o  3 0  feet. 

CURRENT METER OBSERVATIO%S: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
9 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
9 YEARS: 

REMARKS: 

( a )  Number o b t a i n e d  : 109 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

1 2 , 3 0 0  cusecs 

8 8  cosecs 

6 4 , 0 0 0  a c r e  feet 

:5,370 

: 0.01 

R e c o r d s  f r o m  t h e  d a i l y  r e a d  gauge 
a t  Gundy B r i d g e  e s t a b l i s h e d  i n  June 
1 9 5 2  a r e  unreliable. 
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S h e e t  2 

PAGES RIVER AT GUNDY 

Y e a r  1958 Y e a r  1959 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. •• • •  , •• .. Jan. 20 0 11 666 
Feb. •• •• •• .. Feb. 3210 3 123 6,878 
Mar. •• .. •• ... Mar. 1645 18 258 15,988 
Apr. .. . .  ; .. .. Apr. 420 27 77 4,596 
May •• •. •• .. May 54 19 31 1,958 
June .• .. •• .. June 770 17 64 3,844 
July •• .. •0 .. July 1620 27 114 7,088 
Aug. •. •• •• .. Aug. 1428 18 104 6,448 
Sept. .. .. .. .. Sept. 480 26 51 3,032 
Oct. 12300 26 226 14,032 Oct. No Records 
Nov. 54 7 15 908 Nov. No Records 
Dec. 145 6 37 2,306 Dec. 1960 40 121 7,478 

Total .0 •• .. .. Total .. .. .. .. 

Y e a r  1960 Y e a r  1961 

Jan. 311 12 35 2,184 Jan. 1160 12 55 3,412 
Feb. 450 8 52 3,048 Feb. 128 9 14 764 
Mar. 21 7 11 678 ' Mar. 75 7 16 998 
Apr. 11 7 8 506 Apr. 71 7 12 740 
May 34 8 14 890 May 13 8 10 624 
June 75 14 26 1,542 June 60 8 20 1,186 
July 880 33 168 10,426 July 125 8 16 1,022 
Aug. 3050 27 154 9,694 Aug. 810 9 80 4,952 
Sept. 1230 23 76 4,584 Sept. 58 8 23 1,360 
Oct. 605 9 103 6,418 Oct. 360 5 12 722 
Nov. 1160 15 75 4,476 Nov. 915 5 60 3,582 
Dec. 15750 10 290 18,000 Dec. 691 15 68 4,216 

Total .. .. .. 62,446 Total .. .. .. 23,578 

Y e a r  1962 Y e a r  1963 

Jan. 10240 39 366 22,700 Jan. 5780 22 263 16,324 
Feb. 5540 31 202 11,320 Feb. 1516 18 70 3,828 
Mar. 79 16 34 2,102 Mar. 3010 17 187 11,572 
Apr. 401 14 60 3,608 Apr. 1286 43 76 5,598 
May 3910 19 200 12,600 May 10780 62 503 31,194 
June 980 49 90 5,388 June 4010 119 290 17,384 
July 1880 15 73 4,552 July 1167 97 176 10,888 
Aug. 1575 29 134 8,318 Aug. 7000 94 314 19,492 
Sept. 87 38 56 39346 Sept. 605 85 148 8,684 
Oct. 2660 17 139 8,620 Oct. 199 54 87 5,376 
Nov. 156 12 37 2,230 Nov. 232 32 61 3,680 
Dec. 139 8 27 1,666 Dec. 222 16 47 2,890 

Total .. .. .. 86,450 Total .. .. .. 136,910 

Y e a r  1964 Y e a r  1964 

Jan. 246 10 24 1,492 Jan. 10 2 5 277 
Feb. 13 7 8 488 Feb. 9 1 3 180 
Mar. 75 8 18 1,092 Mar. 75 1 2 126 
Apr. 3770 8 150 9,014 Apr. 17 1 4 218 
May 2230 29 100 6,182 May 30 2 4 252 
June 9450 39 387 23,246 June 9 3 5 268 
July 2040 80 224 13,900 July 9 4 5 324 
Aug. 420 49 73 4,506 Aug. 6 3 4 282 
Sept. 1500 47 105 6,302 Sept. 7 0.4 3 190 
Oct. 1111 47 110 6,828 Oct. 38 0 4 258 
Nov. 73 14 35 2,128 Nov. 3 0 1 48 
Dec. 111 6 12 724 Dec. 308 0.03 12 780 
Mtal .. .. .. 75,902 Total .. .. .. 

- 
3,203 
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PAGES RIVER AT GUNDY 

Y e a r  1966 Y e a r  1967 

A p p e n i x  9 
S h e e t  3 

Month 
Discharge 
i n  Cusecs 

Discharge 
t o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 0.15 0.06 0.08 5 Jan. 16.6 0 3.0 188 
Feb. 0.2 0.1 0.13 7 Feb. 7.6 0 0.9 52 
Mar. 108 0.1 0.6 38 Mar. 1800 0.1 74 4,594 
Apr. 0.2 0.1 0.1 62 Apr. 8.5 2.1 4.6 279 
May 0.35 0.03 0.12 7 May 24.2 1.9 4.2 258 
June 31 0.1 3 174 June 350 4 38 2,286 
July 1.7 0.5 1.1 71 July 66 8 21 1,272 
Aug. 165 0.5 10 614 Aug. 1256 8 66 4,100 
Sept. 46 2.5 9.8 588 Sept. 752 8 50 2,984 
Oct. 190 3.7 21 1,274 Oct. 1720 6 114 7,098 
Nov. 915 6.5 61 3,652 Nov. 31 3 13 755 
Dec. 492 0.8 18 1,132 Dec. 6 0 2 145 

Total .. .. .. 7,624 Total .. .. .. 24,011 

Y e a r  1968 

Jan. 39500 1.7 1019 63,142 
Feb. 114 5.5 48 2,790 
Mar. 180 5 15 946 
Apr. 20 4 8 460 
May 44350 5 510 31,618 
June 113 33 44 2,610 
July 1248 33 94 5,800 
Aug. 9325 35 409 25,346 
Sept. 3700 79 195 11,670 
Oct. 1520 37 134 8,294 
Nov. 82 9 30 1,806 
Dec. 310 9 29 1,780 

Total .. .. .. 
, 156,262 
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A p p e n d i x  10 
S h e e t  1 

DART BROOK AT ABERDEEN. 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

L a t i t u d e  3 2 ° 1 0 '  L o n g i t u d e  150057' 

J u n e  1 9 5 9  t o  date. 

9 years. 

R . L . 5 0 3 . 2 0  N o r t h  W e s t  W a t e r  Conservation 
Datum. 

CATCHMENT AREA: 3 2 0  S q u a r e  Miles. 

CONTROL: Sand. 

EQUIPMENT: 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  69 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
9 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
9 YEARS: 

( b )  Maximum observation 
i n  cusecs : 1,030 

( c )  Minimum observation 
i n  c u s e c s  0 

8 , 5 6 0  cusecs 

4 3  cusecs. 

3 1 , 0 0 0  a c r e  feet. 
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DART BROOK AT ABERDEEN 

Year 1959 

Appendix 10 
S h e e t  2 

Year 1960 

Month 
D i s c h a r g e  "Discharge 
i n  Cusecs 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. .. Jan. 2 0 0.6 35 
Feb. .. .. .0 Of Feb. 2 0 1.5 85 
Mar. 00 00 00 Of Mar. 2 0 0.9 52 
Apr. ..,, 00 Of f0 Apr. 0 0 0 0 
May 00 00 00 00 May 0 0 0 0 
June f0 00 00 Of June 0 0 0 0 
July 131 13 37 2,304 July 45 0 6.3 396 
Aug. 74 6 18 1,158 Aug. 37 0.4 5 300 
Sept. 10 1 5 311 Sept. 24 0.4 2.1 124 
Oct. 1057 2 37 2,324 Oct. 76 0.4 8.8 552 
Nov. 1266 17 143 8,560 Nov. 9 0 1.8 106 
Dec. 53 2 12 768 Dec. 224 0 42 2,590 
Total .. .. .. •• 

Total 

VO Iro 

_ 
4.r 4,240 

Year 1961 Year 1962 
.. 

Jan. 166 0.1 15 954 Jan, 2465 20 156 9,650 
Feb. 2 0 0.30 15 Feb. 4935 41 190 10,630 
Mar. 30 0 1.90 118 Mar. 41 3 14 886 
Apr. 1 0 0.1 8 Apr. 424 1 62 3,704 
May 0 0 0 0 May 8560 7 335 20,800 
June 0 0 0 0 June 113 23 55 3,302 
July 0.1 0 0.05 3 July 399 25 49 3,058 
Aug. 23 0 3 188 Aug. 309 20 61 3,824 
Sept. 6 0.1 1.3 77 Sept. 32 15 21 1,274 
Oct. 0.1 0 0.04 3 Oct. 670 5 40 2,484 
Nov. 350 0 26 1,584 Nov. 53 2 12 740 
Dec. 1756 7 80 4,982 Dec. 32 1 3 174 
Total .. .. .. 7,932 Total se Or .0 60,526 

Y e a r  1963 Year 1964 

Jan. 2230 10 256 15,860 Jan. 10 1 6 374 
Feb. 302 23 74 1,132 Feb. 1 1 1 51 
Mar. 1150 13 110 6,820 Mar. 1 0 0.4 27 
Apr. 209 17 35 2,084 Apr. 3335 0 102 6,320 
May 4150 27 446 27,636 May 1468 17 99 6,116 
June 2150 80 214 12,864 June 8100 27 418 25,104 
July 110 60 76 4,722 July 150 32 66 4,124 
Aug. 1950 48 132 8,194 Aug. 32 15 23 1,404 
Sept. 393 48 96 5,796 Sept, 130 9 25 1,506 
Oct. 120 28 50 3,086 Oct. 68 9 24 1,492 
Nov. 71 25 35 2,098 Nov. 22 0.3 5 272 
Dec. 1057 14 63 3,880 Dec. 0.5 0 0.2 12 
Total ... .. .. _ 

94,172 Total 
_ .. .. .. 46,802 

Year 1965 Year 1966 

Jan. 0 0 0 0 Jan. 0 0 0 0 
Feb. 0 0 0 0 Feb. 0 0 0 0 
Mar. 0 0 0 0 Mar. 0 0 0 0 
Apr. 0 0 0 0 Apr. 0 0 0 0 ' 
May 0 0 0 0 May 0 0 0 0 
June 0 0 0 0 June 0 0 0 0 
July 0 0 0 0 July 0 0 0 0 
Aug. 0 0 0 0 Aug. 0 0 0 0 
Sept. 0 0 0 0 Sept. 0 0 0 0 
Oct. 0 0 0 0 Oct. 491 0 8 474 
Nov. 0 0 0 0 Nov. 1057 0 24 1444 
Dec. 120 0 4 274 Dec. 0 0 0 0 
Total .. .. .. 274 Total Or 90 

1,918 

- 
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DART BROOK AT ABERDEEN 

Year 1967 

Appendix 10 
S h e e t  3 

Year 1968 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet, 

1 
Month 

Discharge 
i n  Cusecs  . 

Discharge 
f o r  Month 
Acre  Feet Max. Min. Mean Max. 

, 
Min. Mean 

Jan. 0 0 0 0 Jan. 
_ 

7270 0 538 33,336 
Feb. 0 0 0 0 Feb. 13 0 5 -292 
Mar. 2695 0 76 4,708 Mar. 0 0 0 0 
Apr. 0 0 0 0 Arp. 0 0 0 0 
May 0 0 0 0 May 4950 0 178 11,050 
June 90 0 6.4 384 June 7 1.5 3 184 
July 27 0 1.6 98 July 1 0.1 0.6 36 
Aug. 90 0 4.9 302 Aug. 815 0 82 5,051 
Sept. 0 0 0 0 Sept. 

. 
43 3 18 1,098 

Oct. 270. 0 43 2,682 Oct. 1170 1 42 2,610 
Nov. 0 0 0 • 0 Nov. 1 0, 0.3 16 
Dec. 0 0 0 0 Dec. 0 0 0 0 

Total .. . . I  .. 9,506 Total . .. 
, 

.. 53,673 
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HUNTER RIVER AT MUSWELLBROOK 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

CATCHMENT AREA: 

CONTROL: 

EQUIPMENT: 

A p p e n d i x  11 

S h e e t  1 

L a t i t u d e  3 2 ° 1 5 '  L o n g i t u d e  150053' 

December  1 9 0 6  t o  date. 

61 years. 

R : L . 4 4 2 , 0 8  W a t e r  C o n s e r v a t i 4  Datum. 

1 , 6 3 0  s q u a r e  miles. 

S a n d  a n d  gravel. 

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  May 1952 
F l o a t  r e c o r d e r  i n s t a l l e d  May 1960 
S t a f f  g a u g e  r a n g e  0 t o  3 5  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  503 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

1 4 0 , 0 0 0  cusecs. 

MEAN DAILY DISCHARGE FOR 
6 1  YEARS: 4 3 0  cusecs. 

MEAN iNNUAL DISCURGE FOR 
61  YEARS: 

REMARKS: 

3 1 4 , 0 0 0  a c r e  feet 

: 25,100 

B e t w e e n  1 9 2 8  a i d  1 9 6 0  t h e  g a u g e  on 
M u s w e l l b r o o k  B r i d g e  w a s  discontinued 
and r e c o r d s  w e r e  c o m p u t e d  f o r  the 
H u n t e r  R i v e r  a t  M u s w e l l b r o o k  W e i r  which 
i s  l o c a t e d  a p p k o x i m a t e l y  ½ m i l e  downstream 
f r o m  M u s w e l l b r o o k  Bridge. 

\ 
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HUNTER RIVER AT MUSWELLBROOK 

Year 1907 
. 

Appendix 11 
Sheet  2 

Year 1908 

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.. 24 4 5 300 Jan. 560 24 68 4,222 
Feb. 4 4 4 224 Feb. 7750 103 1645 95,390 
Mar. 1350 4 172 10,668 Mar. 23200 223 1569 97,124 
Apr. 27 9 17 1,044 Apr. .268 133 188 11,280 
May 1070 4 99 6,146 May 390 52 133 8,054 
June 1680 6 595 35,718 June 307 52 203 12,210 
July 790 33 255 15,786 July 1295 52 177 10,952 
Aug. 790 30 158 ' 9,822 Aug. 8275, 223 1436 89,042 
Sept. 44 21 27 1,640 Sept. 5140 178 782 46,922 
Oct. 73 9 18 1,106 Oct. 223 44 110 6,798 
Nov. 328 24 66 1 3,968 Nov. 1010 24 86 5,174 
Dec. 7750 24 510 31,638 Dec. 133 21 35 2,144 

4 . Total .. .. .. 
4.4 

118,060 Total 40 161. 

_ 
OS 389,312 

Year 1909 Year 1910 

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

118 
328 

30 
24 
24 

268 
223 

2410 
2,500 

840 
238 

2700 

6 
30 
12 
12 
18 
18 
61 
61 

163 
103 

73 
73 

24 
93 
20 
13 
19 

122 
107 
359 
624 
202 
103 
275 

1,462 
5.184" 
1,260 

804 
1,206 
7,354 
6,662 

22,234 
37,448 
12,520 

6,210 
17,020 

Jan'. 
Fee. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct.- 
Nov. 
Dec. 

46000 
450 

1680 
133 
900 

1680 
2200 

450. 
133 

73 
61 

307 

88 
148 
133 
118 
118 
118 
208 
133 

73 
61 
38 
33 

- 
1947 

262 
319 
127 
183 
341 
587 
226 
103 

69 
47 

109 

180,736 

• 14,696 
49,768 

7,650 
10366 
20,446 
36,394 

.14,034 
6,180 
4,262 
2,842 
6,732 

, 
Total 119,364 Total , 3 2 5 , 1 0 6  

_ 
Year 1911 Year 1912 

Jan. 5225 73 784 48,602 Jan. 223 301 77 4,796 
Feb. 1800 287 551 30,052 Feb. 2700 27 236 13,704 
Mar. 1680 238 482 29,910 Mar. 223 30 95 5,904 
Apr. 500 148 210 12,592 Apr. 193 33 94 ' 5,656 
May 328 133 166 10,292 May 500 . 52 110 6,844 
June 328 133 178 10,688 June 450 .103 144 8,644 
July 3700 133. 850 52,722, July 6750 118 977 60,552 
Aug. 16100 178 1191 73,830 Aug. 1580 148 430 26,636 
Sept. 900 208 . 400 24,020 Sept. 163. 44 92 5,540 
Oct. 287 88 163 10,114 Oct. 103 21 37 2,314 
Nov. 1900 52 201 12,062 Nov. 21 

. 
21 21 1,260 

Dec. 15200 38 729. 45,232 Dec. 1010 9 66 4,096 
Ak 

Total .. .. .. 
, 360,916 Total IV 400 00 145,946 

Year 1913 Year 1914 
- 

Jan. 1070 12 66: 4,114 Jan. 770 18 94 5,832 
Feb. 7750 12 504 25,236 Feb. 48 9 25 1,392 
Mar. 133 24 • 55. 3,458 Mar. 1530 25 183 11,328 
Apr. 5981 . 30 778 46,726 147 48 93 5,608 
May 65000 73 4026 249,642 

.Apr. 
May 189 .60 93 5,802 

June 7590 620 3521 211,278 June • 4600 83 506 30,372 
July 57000 710 2524 156,484 July 2720 261 502 3,1,116 
Aug. 680 340 474 29,400 Aug. 249 141 181 11,238 
Sept. 470 261 315 18,906 Sept,' 4060 105 394 23,666 
Oct. 470 141 246 15,308 Oct. 2540 117 475 29,464 
Nov. 365 94 171 10,246 Nov. 2630 189 - 441 26,442 
Dec. 117 48 68 4,204 Dec. 430 25 155 9,602 

Total 0 

- 

• 

- 

'0 774,982 Total 0 Of $0 191,862 

, 
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HUNTER RIVER AT MUSWELLBROOK 

Year 1915 Year 1916 

Month 
Discharge 
i n  Cusecs 

D i s c h a r g e  _ 
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. 1170 18 220 13,664 Jan. 183 35 63 3,926 
Feb. 141 8 28 1,570 Feb. 3860 30 383 22,194 
Mar. 8 4 6 348 Mar. 163 45 45 2,782 
Apr. 11 6 8 502 Apr. 500 67 154 9,230 
May 7220 7 448 28,998 May 1510 73 257 15,932 
June 930 25 165 9,918 June 2760 96 572 34,356 
July 11300 71 648 40,166 July 1510 210 506 32,350 
Aug. 470 117 200 12,398 Aug. 1740 243 587 36,394 
Sept. 620 25 162 9,712 Sept. 656 130 234 14,014 
Oct. 83 9 33 2,020 Oct. 4530 202 600 37,254 
Nov. 12 8 10 622 

, 
NOV. 1540 130 310 18,580 

Dec. 1390 8 202 12,564 Dec. 15700 292 2168 134,384 
. Total 
. 

i 
OP 

r 
OP 

• 
Ce 

1 
132,482 

..• 
Total , 

.. .0 .. 360,396 

• 
Year 1917 Year 1918 

, Jan. 355 1147 242 15,014 Jan. 2450 147 496 39,740 
Feb. 708 55 199 11,140 Feb. 2450 260 814 45,604 
Mar; 45 25 45 2,770 Mar. 260 156 196 12,190 
Apr. 398 25,, 65 3,886 Apr. 138 68 106 6,402 
May 35 20 26 1,600 May 95 85 * 87 5,410 
June 398 13 59 3,568 June 85 68 79 4,736 
July 222 30 70 4,312 'Ju1y 237 59 89 5,490 
Aug. 222 55 104 6,462 Aug. 1390 129 343 21,252 
Sept. 17000 35 1338 80,280 Sept, 1570 175 418 25,086 
Oct. 2100 202 497 30,784 Oct. 175 76 1.10 6,822 
Nov. 4440 202 1208 72,470 Nov. 138 33 53 3,192 
Dec. 3250 222 1124 69,698 Dec. 26 10 13 826 

Total . .  
_ 

6 n _  0, 301:984 Total . •  
_ 

- _ 

no 167,750 

e a r  1919 Year 1920 
• Jan. 33 10 15 950 Jan. 1123 2 134 8,282 

Feb. 335 10 28 1,596 Feb. 1370 3 121 7,010 
Mar. 248 20 86 5,343 Mar, 2 0 1 60 
Apr. 138 26 59 3,552 Apr. 2 0 1 52 
May 1740 16 285 17,680 May 10 2 6 372 
June ,737 47 174 10,472 June 9000 4 445 26,746 
July 676 43 84 5,202 July 17500 169 1551 96,160 
Aug. 317 43 91 5,660 Aug. 4020 225 707 43,812 
Sept. 521 39 127 7,614 Sept. 800 169 322 19,314 
Oct. 117 39 61 3.786 Oct. 142 23 59 3,672 
Nov. 39 7 ' 15 

. 
896 Nov. 47 1 10 614 

Dec. 347 2 33 2,032 Dec. 16100 0 1427 88,466 
4 

Total or 00 

1 
00 • 64,783 -Total C0 

- 
PP 

-0 
CO 294,560 

Year 1921 Year 1922 
- - 

Jan. 347 4 75 4,670 Jan. 10900 211 1392 86,304 
Feb. 74 2 18 1,000 Feb. 256 117 167 9,370 
Mar. 23200 41. 1037 64,302 Mar. 332 74 142 8,796 
Apr. 13500 74 1715 102,918 Apr. 74 39 48 2,860 
May 1860 240 642 39,808 May 39 39 39 2,418 
June 6740 636 1758 105,464 June 39 39 39 2,340 
July 53000 891 6785 420,660 July 2425 39 392 24,332 
Aug. 2170 800 1281 79,424 Aug. 9000 225 1099 68,164 
Sept. 982 656 754 45,242 Sept. 2630 155 566 33,960 
Oct. 2040 560 1004 62,250 Oct. 380 74 148 • 9,152 
Nov. 800 347 427 25,564 Nov. 94 4 28 1,666 
Dec, 937 197 353 21,872 Dec. 3775 4 307 19,042 

Total .- .fl .. 973,1,4 Total .. .. .. 268,404 
A 
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HUNTER RIVER AT MUSWELLBROOK 

Year 1923 Year 1924 

Appendix 11 
S h e e t  4 

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. 271 2 32 
,.. 

1,998 Jan. 1900 41 247 15,330 
Feb. 7 0 2 110 Feb. 3340 90 486 28,208 
Mar. 0 0 0 0 Mar. 122 50 66 4,110 
Apr. 169 0 17 1,056 Apr. 2600 76 565 33,924 
May No Records 520* May 380 122 180 11,598 
June No Records 20,900* June 500 140 232 13,916 
July No Records 57,400* July 2120 175 484 30,052 
Aug. No Records 36,500* Aug. 770 204 320 19,800 
Sept. No Records 33,600* Sept. 1900 122 273 16,374 
Oct. No Records 7,400* Oct. 2600 149 463 28,740 
Nov. No Records 7,020* Nov. 4510 158 1163 69,768 
Dec. No Records 2,780* Dec. 2870 218 670 41,546 

Total .. 
1 

.. 
I 

.. 169,284* Total .. .. .. 313,366 
1 

Year 1925 Year 1926 
. - 

Jan. 218 170 193 11,972 Jan. 770 13 153 9,482 
Feb. 245 67 171 9,784 Feb. 13 2 5 276 
Mar. 150 30 48 2,978 Mar. 10900 1 535 33,192 
Apr. 50 22 36 2,144 Apr. 1460 85 430 25,802 
May 350 19 129 8,018 May 5890 85 1121 69,516 
June 1190 26 259 15,584 June 2360 218 751 45,066 
July 380 150 227 14,066 July 6450 218 1209 78,942 
Aug. 181 150 157 9,726 Aug. 225 142 175 10,982 
Sept. 300 155 150 9,022 Sept. 142 111 117 7,078 
Oct. 85 13 33 2,058 Oct. 105 67 84 5,232 
Nov. 470 35 147 8,810 Nov. 67 52 59 3,590 
Dec. 740 59 172 10,698 Dec. 6450 52 608 37,700 

Total .. .. .. 
- 104,860 Total .. .. .. 326,858 

Year 1927 Year 1928 

Jan. 2840 111 559 34,668 Jan. 2360 80 545 33,792 
Feb. 180 105 125 7,006 Feb. 3300 150 662 38,404 
Mar. 730 89 145 9,032 Mar. 3000 37 352 21,838 
Apr. 12000 111 1553 93,220 Apr. 18500 295 1054 63,278 
May 670 135 249 15,434 May 295 150 233 14,472 
June 135 100 119 7,184 June 33500 100 3541 212,516 
July 100 84 90 • 5,612 July 41500 530 2498 154,890 
Aug. 200 84 108 6,692 Aug. 1950 435 798 49,460 
Sept. 89 42 65 3,810 Sept. 435 205 318 19,096 
Oct. 78 52 67 4,210 Oct. 470 100 165 10,246 
Nov. 1050 42 119 7,186 Nov. 150 37 75 4,488 
Dec. 1370 111 254 15,762 Dec. 37 14 27 1,702 

Total .. .. .. 209,816 Total .. .. .. 624,182 

Year 1929 Year 1930 
, 

Jan. 100 3 20 1,278 Jan. 26 6 14 842 
Feb. 3000 1 601 33,640 Feb. 9 2 4 220 
Mar. 1430 100 206 12,752 Mar. 210 1 60 3,752 
Apr. 177 62 112 6,734 Apr. 69 9 26 1,570 
May 62 1 23 1,424 May 210 18 76 4,680 
June 470 150 222 13,338 June 46000 69 2493 149,604 
July 470 62 149 9,290 July 2050 301 590 36,560 
Aug. 650 150 311 19,296 Aug. 367 185 261 16,222 
Sept. 47500 235 2678 160,462 Sept. 301 83 147 8,848 
Oct. 1430 160 450 27,890 Oct. 435 18 199 12,348 
Nov. 400 83 203 12,202 Nov. 185 55 95 5,698 
Dec. 83 18 39 - 2,416 Dec. 101 9 26 1,600 

Total .. .. .. 300,722 Total .. .. .. 241,944 

A ESTIMATED 
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HUNTER RIVER AT MUSWELLBROOK. 

Y e a r  1931 

A p p e n d i x  11 
S h e e t  5 

Y e a r  1932 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min Mean Max. Min. Mean 

Jan. 575 6 99 6,150 Jan. 210 18 78 4,816 
Feb. 185 3 26 1,494 Feb. 1750 44 165 9,574 
Mar. 780 6 120 7,430 Mar. 2250 34 280 17,342 
Apr. 21700 55 1641 98,486 Apr. 160 69 92 5,532 
May 27600 210 1505 93,300 May 301 69 102 6,364 
June 14000 367 1319 79,180 June 239 83 97 5,800 
July 50500 575 3616 224,210 July 3000 140 523 32,436 
Aug. 610 268 410 254,422 Aug. 334 120 211 13,080 
Sept. 367 185 258 15,462 Sept. 15700 140 1919 115,184 
Oct. 185 83 132 8,222 Oct. 870 210 451 27,996 
Nov, 400 55 134 8,036 Nov. 268 101 162 9 , 7 2 8  ' 
Dec. 2470 55 330 20,450 Dec. 210 44 80 4,938 

Total .. .. .. 587,842 Total .. •• 252,790 

Y e a r  1933 Y e a r  1934 

Jan. 2050 44 405 25,150 Jan. 620 117 223 13,846 
Feb. 400 9 96 5,384 Feb. 2160 208 483 27,030 
Mar. 40 0 9 582 Mar. 310 88 150 9,264 
Apr. 102 24 45 2,694 Apr. 310 74 129 7,726 
May 208 30 64 3,952 May 285 74 105 6,518 
June 575 60 187 11,208 June 234 88 137 8,252 
July 2700 117 727 45,070 July 4970 102 371 23,000 
Aug. 1210 158 346 21,464 Aug. 1550 380 641 39,750 
Sept. 1110 88 285 17,090 Sept. 24000 310 2287 137,230 
Oct. 18600 158 1467 90,958 Oct. 2030 260 530 32,820 
Nov. 4810 234 929 55,776 Nov. 1550 158 289 17,332 
Dec. 2030 310 584 36,194 Dec. 11800 158 1134 70,288 

Total .. .. .. 315,522 Total .. .. 393,056 

Y e a r  1935 Y e a r  1936 

Jan. 11800 260 882 54,700 Jan. 365 0 48 2,942 
Feb. 260 102 167 9,380 Feb. 296 0 33 1,892 
Mar. 183 50 83 5,1-78 Mar. 3000 24 283 17,576 
Apr. 88 50 61 3,644 Apr. 1660 40 250 15,022 
May 88, 50 65 4,036 May 158 74 91 5,612 
June 60 50 52 3,100 June 88 60 70 4,216 
July 158 50 93 5,756 July 487 88 238 14,732 
Aug. 137 50 68 4,208 Aug. 2290 88 431 26,732 
Sept. 158 35 80 4,784 Sept. 234 40 82 4,944 
Oct. 1110 18 168 10,382 Oct. 40 2 15 922 
Nov. 88 1 25 1,496 Nov. 0.5 0.5 0.5 27 
Dec. 60 0 15 910 Dec. 745 0 138 8,574 

Total . OS Vw 107,574 Total .. .. .. 103,191 

Y e a r  1937 Y e a r  1938 

Jan. 870 5 140 8,656 Jan, 345 2 44 2,742 
Feb. 1900 3 124 6,938 Feb. 620 21 101 5,666 
Mar. 1550 14 165 10,230 Mar. 30 2 8.6 532 
Apr. 88 27 49 2,960 Apr. 2700 0 227 13,600 
May 60 24 40 2,484 May 445 40 100 6,244 
June 3100 30 393 23,582 June 158 60 86 5,168 
July 1430 183 381 23,638 July 445 60 111 6,880 
Aug. 4480 137 579 35,874 Aug. 3100 183 484 30,010 
Sept. 1720 102 317 19,004 Sept. 260 88 107 7,644 
Oct. 208 50 118 7,300 Oct. 445 24 95 5,908 
Nov. 700 35 202 12,126 Nov. 1110 27 141 8,470 
Dec. 850 1 82 5,068 Dec. 158 0 19 1,178 

Total .. .. .. 157,860 Total .. .. .. 94,042 
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HUNTER RIVER AT MUSWELLBROOK. 

Y e a r  1939 

A p p e n d i x  11 
S h e e t  6 

Y e a r  1940 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

' 
Month 

Discharge 
i n  Cusecs __for 

Discharge 
Month 

A c r e  Feet Max, Min. Mean  'I Max.-FT:I-Mean 

Jan. 620 0 41 2,528 Jan No Records 2,280* 
Feb. 74 0 8 466 Feb. No Records 1* 
Mar. 1780 0 328 20,332 Mar. No Records 0* 
Apr. 620 7 180 10,804 Apr. No Records 5,840* 
May. 88 40 58 3,604 May , N o  Records 620* 
June 60 30 39 2,320 June 8 0 3 166 
July 260 30 92 5,722 July 6 1 3 192 

Aug.. 445 60 156 9,664 Aug, 26 1 11 672 
Sept 2560 30 141 8,488 Sept 8 0 1.4 86 
Oct. 800 102 232 14,458 Oct. 174 0 28 1,736 
Nov. 102 14 51 3,062 Nov. 800 0 69 4,142 
Dec. 260 0 30 1,482 Dec. No Records 30,900* 

Total .. .. .. 82,930 Total .. [--771r--77---7,6,27,* 
Y e a r  1941 Y e a r  1942 

Jan. 
,-- 

No Records 33,200* Jan. 0 0 0 0 
Feb. 305 26 114 6 , 3 6 0  

. 
Feb. 0 0 0 0 

Mar. 365 0 80 4,970 Mar. 10500 0 480 29,752 
Apr. 75 2 20 1,224 Apr. 1320 8 116 6,980 
May 45 1 10 652 May 10 3 6 356 
June 550 23 132 7,928 June 60 10 29. 1,740 
July 275 40 88 5,450 July 33600 6 1581 98,028 
/iiug. 186 29 56 3,452 Aug. 99 54 74 4,600 
Sept. 75 6 40 2,420 Sept. 131 42 72 4,336 
Oct: 800 68 220 13,620 Oct. 21300 42 1614 100,044 
Nov. 230 0 24 1,410 Nov. 5800 123 587 35,194 
Dec. 0 0 0 0 Dec. 123 30 72 4,472 

Total A • $., .. 80,686 I Total .. .. .. 285,502 

Y e a r  1943 Y e a r  1944 

Jan. 4770 73 218 13,542 Jan. 505 0 140 8,648 
Feb. 84 8 41 2,284 Feb. 4080 37 222 12,870 
Mar. 8 0 0.6 38 'Mar. 52 0 17 1,024 
Apr. 8 0 4 212 Apr. 37 3 12 730 
May 1225 3 289 17,942 May 1020 5 814 5,098 
June 287 62 135 8,080 June 103 15 41 2,468. 
July 134 52 86 5,304 July 480 25 137 9,120 
Aug. 1450 83 585 36,296 Aug. 10500 78 827 51,254 
Sept. 420 2 2 2  289 17,358 Sept. 650 185 314 18,878 
Oct. 252 135 193 11,940 Oct. 185 32 77 4,786 
Nov. 3480 102 4 0 6  24,384 Nov. 37 2 12 700 
Dec. 252 148 186 11,546 Dec. 16 I 0 3 214 

Total .. .. 
-4- -41- 

. .  i 1 4 8 , 9 2 6  1, Total .. .. 115,790 

Y e a r  1945 Y e a r  1946 

Jan. 3 6 7 .  0 69 4,278 Jan.. 48 0.1 25 1,510 
Feb. 1 6 7 5 :  16 142 7,968 Feb. 33 0 2.9 163 
Mar. 710 0 287 17,778 Mar. 165 0 12 792 
Apr. 130 1 54 3,244 Apr. 21300 21 743 44,552 
May 1020 16 216 13,364 May 287 97 137 8,528 
June 27000 47 3684 221,070 June 5410 97 528 31,650 
July 2 0 4 0  284 587 36,360 July 510 138 245 15,166 
Aug. 1290 44 429 26,652 Aug. 138 74 107 6,596 
Sept. 735 105 204 12,278 Sept. 89 24 54 3,222 
Oct. 403  10 97 6,034 Oct. 52 2 33 2,074 
Noy. 199 0.5 53 3,206 Nov. 180 1.5 22 1,306 
Dec. 138 0.1 541 3,353 Dec. 1.5 0 1.1 64 

Total . .  •• .. 3 5 5 , 5 8 6  Total ----...IL- .. .. 115,624 

* Estimated. 
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HUNTER RIVER AT MUSWELLBROOK 

Y e a r  1947 

Append ix  11 
S h e e t  7 

Y e a r  1948 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 680 0 31 1,930 Jan. 1840 71 f)ii 22,580 
Feb. 510 4 84 4,680 Feb. 361 41 87 5,058 
Mar .  . 595 17 116 7,214 Mar. 5410 71 296 18,378 
Apr. 260 29 62 3,714 Apr. 95 32 45 2,718 
May 70 29 50 3,078 May 361 32 110 6,6.12 
June 1470 60 214 12,840 June 1230 48 383 22,976 
July 156 49 83 5,144 July 398 111 178 10,998 
Aug. 208 43 72 4,478 Aug. 955 63 154 9,550 
Sept. 2350 54 207 12,424 Sept. 3830 95 557 33,434 
Oct. 850 54 195 12,054 Oct. 361 54 145 8,956 
Nov. 261 48 85 5,096 Nov. 63 8 361 2,014 
Dec. 5030 176 947 58,692 Dec. 176 10 36, 2,194 
Total .. .. .. 131,344 Total .. .., .. 145,468 

Y e a r  1949 Y e a r  1950 

Jan. 955 32 240 15,116 Jan. 680 80 201 12,450 
Feb. 5540 16 439 25,488 Feb. 11900 40 981" 54,948 
Mar. 730 146 287 17,812 ' Mar. 214 115 167 10,364 
Apr. 4200 71 385 23,080 Apr. 43100 115 2573 154,402 
May 1010 115 194 12,066 May 2830 270 538 33,354 
June 7800 146 1183 71,006 June 39000 372 8672 520,314 
July 33200 232 1629 100,980 July 27500 1710 5594 346,796 
Aug. 3970 293 791 49,010 Aug. 10600 1170 2425 150,346 
Sept. ' 6970 473 2060 123,610 Sept. 1060 404 736 44,138 
Oct. 37300 510 1691 104,844 Oct. 22800 437 1990 123,398 
Nov. 1010 230 362 24T684 Nov. 9900 595 1832 109,900 
Dec. 555 115 222 13,748 Dec. 1120 293 542 33,626 
Total .. .. .. 5 7 8 , 4 4 4  

j 
Total .. 

.-. 
.. 1,594,036 

Y e a r  1951 Y e a r  1952 

Jan. 
Feb. 
Mar. 
Apr. 
May 

23400 
1010 

317 
157 
145 

317 
270 
124 
105 
115 

2041 
496 
184 
117 
126 

126,558 
27,758 
11,440 

7,002 
7,808 

Jan. 
Feb. 
Mar. 
Apr. 
May 

134 
145 
473 

No 
790 

- 
0.8 

0 
16 
Records 
49 

45 
34 

112 

233 

2,779 
1,928 
6,860 

• .  14,476 
June 18400 124 2967 178,022 June 5800 145 857 51,424 
July 18400 640 2006 124,362 July 4370 197 520 32,248 
Aug. 4370 473 856 53,050 Aug. 40200 735 4035 250,172 
Sept. 640 250 357 21,396 Sept. 790 250 438 26,264 
Oct. 230 115 169 10,460 Oct. 790 213 323 20,044 
Nov. 145 10 80 4,792 Nov. 317 108 167 10,032 
Dec. 145 16 62 3,876 Dec. 133 37 18 4,806 
Total .. .. .. 576,524 Total .. 00 00 00 

Y e a r  1953 Y e a r  1954 

Jan: 372 76 166 10,308 Jan. 6190 1.5. 369 22,876 
Feb A 1650 9 272 15,226 Feb. 35500 71 2540 142,258 
Mar. 270 50 127 

, 
7,860 .Mar. 790 65 295 18,308 

Apr. 133 19 -597 3,582 Apr. 78 28 51 3,094 
May 9480 60 1017 33,060 May 181 49 105 6,520 
June 197 123 157 9,426 June 595 94 164 9,896 
July 1010 168 287 17,818 J u l y  - 437 82 175 10,874 
Aug. 3530 143 481 29,838 Aug. 372 71 180 11,174 
Sept. 900 123 257 15,394 Sept. 3580 91 394 23,648 
Oct. 168 56 118 ,7,292 Oct. 17400 35 925 57,344 
Nov. 143 9 66 3,960 Nov. 5150 197 817 48,992 
Dec, 71 0 22 1,344 Dec. 461 91 247 15,310 
Total 1 .. .. .. 155,108 Total .. 00 00 370,294 
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HUNTER RIVER AT M1JSWELLBR0OK 

Year 1955 

Appendix 11 
S h e e t  8 

Year 1956 

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. 692 17 154 9,602 Jan. 1030 59 216 13,380 
Feb. 140000 llp 8879 497,210 Feb. 21300 345 3418 198,290 
Mar. 7880 52b 2030 125,860 Mar. 13400 777 2559 158,652 
Apr. 690 265 421 25,270 Apr. 860 370 585 35,080 
May 1520 265 517 32,050 May 16700 445 1778 110,202 
June 1110 400 613 36,780 June 20300 777 1889 113,362 
July 400 265 328 20,320 July 17200 777 1821 112,886 
Aug. 3615 240 537 33,286 Aug. 11600 610 1580 '97,930 
Sept. 530 218 305 18,268 Sept. 610 305 442 26,530 
Oct. 17000 169 1504 93,224 Oct. 1110 252 356 22,044 
Nov. 1845 218 440 26,412 Nov. 345 196 246 14,784 
Dec. 775 180 337 20,868 Dec. 690 74 184 11,456 
Total .. . . =  .. 939,150 Total .. .. .. 914,596 

Year 1957 Year 1958 

Jan. 240 41 108 6,702 Jan. 1441 0 53 3,304 
Feb. 24800 32 1481 82,958 Feb. 1773 36 339 18,966 
Mar. 305 109 191 11,840 Mar. 94 0 20 1,230 
Apr. 196 79 111 6,664 Apr. 27 0 9.6 574 
May 188 14 101 6,246 May 124 3 26 1,644 
June 265 99 143 8 , 5 8 0  

. 
June 528 3 32 1,924 

July 345 169 227 14,050 July 528 16 104 6,438 
Aug. 1358 165 177 23,400 Aug. 209 6 52.. 3,220 
Sept. 528 60 166 9,970 Sept. 14000 22 377 22,626 
Oct. 60 0 30 1,862 Oct. 12600 67 385 23,872 
Nov. 95 0 9.8 588 Nov. 140 27 57 3442 
Dec. 0 0 - 0 0 Dec. 187 62 107 6;648 
Total .. .. .. 172,860 Total .. .. .. 93,888 

Year 1959 Year 1960 

Jan. 288 72 134 8,310 Jan. 288 129 222 13,772 
Feb. 5150 115 384 21,524 Feb. 230 107 141 8,186 
Mar. 3000 • 153 292 18,074 Mar. 230 -79 114 7,042 
Apr. 860 122 250 15,026 Apr. 135 85 95 5,716 
May 153 104 124 7,724 May 111 69 88 . 5,444 
June 1190 99 181 10,864 June 288 77 122 7,312. 
July 2190 161 305 18,918 July 1680 310 672 41,686 
Aug. 3000 146 379 23,524 Aug. 3220 288 488 30,234 
Sept. A66 150 213 12,780 Sept. 830 143 211 12,676 
Oct, 1615 157 414 25,664 Oct. 502 94 209 12,960 
Nov. 3000 538 907 54,414 Nov. 1130 85 20.7 12,436 
Dec. 2320 256 491 30,434 Dec. 8010 94 507 31,420 
Total .. .. .. 247,256 Total .. .._ .. 188,884 

Y e a r  1961 Year 1962 

Jan. 1465 72 445 27,606 Jan. 12600 246 1485 92,078 
Feb. 510 188 268 14,986 Feb. 9700 260 852 47,710 
Mar. 456 167 203 12,626 Mar. 353 162 224 13,862 
Apr. 230 119 . 182 10,896 Apr. 10200 160 1196 71,738 
May 206 179 194 12,018 May '31100 132 1882 116,678 
June 1571 170 303 18,210 June 1160 194 428 25,692 
July 248 164 182 11,282 July 2710 224 473 29,310 
Aug. 2545 46 452 28,002 Aug. 2153 243 523 32,446 
Sept. 453 63 282 16,902 Sept. 666 183 350 20,986 
Oct. 290 113 185 11,488 Oct. 2950 160 446 27,630 
Nov. 2622 102 270 16,202 Nov, 790 307 373 22,386 
Dec. 3430 134 515 31,932 Dec. 2108 282 393 24,356 
Total .. .. .. 212,150 Total .. .. .. 524,872 
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HUNTER RIVER AT MUSWELLBROOK 

Y e a r  1963 Y e a r  1964 

Month 
- Discharge 

i n  Cusecs 
Discharge 
f o r  Month 
A c r e  feet 

Month, 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 'Max. Min. Mean Max. Min. Mean 

Jan. 9592 355 1085 
, 

67,298 Jan. 431 220 254 15,748 
Feb. 1490 235 432 24,216 Feb. 305 213 250 14,494 
Mar. 9690 199 906 56,156 Mar. 372 193 262 16,222 
Apr. 2000 207 350 21,014 Apr. 8780 240 595 35,700 
May 13900 299 2387 148,022 May 4470 155 394 24,460 
June 7390 436 1482 88,934 June 19600 208 1531 91,896 
July 1558 312 626 38,800 July 2460 316 603 37,410 
Aug. 12300 421 1535 95,174 Aug. 648 204 337 20,912 
Sept. 10400 313 1707 102,420 Sept. 2036 236 350 21,000 
Oct. 2457 386 654 40,538 Oct. 1100 172 328 20,348 
Nov. 614 339 389 23,338 Nov. 240 125 170 10,172 
Dec. 

_ 
2280 263 403 24,968 Dec. 276 149 219 13,584 

Total .. .. .. 730)876 _Total .. .. .. 321,946 

Y e a r  1965 Y e a r  1966 
1 _ 

Jan. 280 196 254 15,768 Jan. 284 177 227 14,054 
Feb. 276 184 221 12,384 Feb. 226 160 182 10,214 
Mar. 236 157 200 12,416 Mar. 226 41 141 8,742 
Apr. 208 146 173 10,418 Apr. 126 60 91 5,462 
May 146 74 104 6,444 May 102 50 75 4,636 
June 106 35 66 3,952 June 214 24 49 2,892 
July 1030 31 87 5,390 July 75 16 32 1,968 
A *4.,i g , 54 31 39 2,400 Aug. 66 32 43 2,668 
Sept. 430 20 72 4,294 Sept, 47 14 29 1,752 
Oct. 430 31 142 8,814 Oct. 448 22 73 4,504 
Nov. 356 31 175 10,526 Nov. 1010 14 114 6,826 
Dec. 360 32 152 9,448 Dec. 254 35 80 • 4,938 
Total .. .. .. 102,254 Total .. .. .. 68,656 

Y e a r  1967 Y e a r  1968 

Jan. 136 69 108 6,712 dam. 23500 153 1833 113,600 
Feb. 153 108 135 7,580 Feb. 150 90 124 7,218 
Mar. 7106 34 235 14.578 Mar. 188 80 124 7,724 
Apr. 395 66 139 8,352 Apr. 161 78 102 6,092 
May 108 22 72 4,468 May 24870 73 787 48,794 
June 2930 15 401 24,060 Jure 218 72 103 6,202 
July 798 56 139 8,616 July 1102 84 208 12,916 
Aug. 1602 50 197 12,226 Aug. 9155 172 1232 76,392 
Sept. 1155 56 162 9,706 Sept. 2800 430 653 39,176 
Oct. 13900 61 656 40,702 Oct. 2755 236 621 38,518 
Nov. 303 63 112 6,710 NC7.9 375 188 273 16,406 
Dec. 237 103 182 11,306 Dec. 328 166 212 13,158 
Total .. .. .. 155,016 Total .. .. . 386,196 
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GOULBURN RIVER AT COGGAN 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

A p p e n d i x  12 
S h e e t  1 

L a t i t u d e  3 2 ° 2 0 '  L o n g i t u d e  150007' 

O c t o b e r  1 9 1 2  t o  date. 

5 6  years. 

R . L . 6 7 2 . 0 3  N o r t h  W e s t  Water 
C o n s e r v a t i o n  Datum. 

CATCHMENT AREA: 1 , 2 9 0  s q u a r e  miles. 

CONTROL: Gravel. 

EQUIPMENT: S t a f f  g a u g e ,  r a n g e  0 t o  4 0  feet 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  : 166 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
5 6  YEARS: 

MEAN A& JLAL DISCHARGE FOR 
5 6  YEARS: 

( b )  Maximum observation 
i n  c u s e c s  :1,320 

( c )  Minimum observation 
i n  c u s e c s  0 

1 4 0 9 0 0 0  cusecs. 

9 9  cusecs 

7 2 , 0 0 0  a c r e  feet 



GOULBURN RIVER AT COGGAN 

Y e a r  1913 

A p p e n d i x  12 
S h e e t  2 

Y e a r  1914 

r-I !Month 
Discharge 
i l l  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean _ Max. Min. Mean 

i ;Jan. 4 0 0 16 Jan. 44 4 8. 526 
;Feb. 6 0 0 12 Feb. 9 4 5 262 
!Mar. 10 0 3 176 Mar. 62 4 17 1,074 
iApr. 824 4 43 2,580 Apr. 89 9 18 1,098 
5 
iMay 26500 4 1 513 31,764 May 34 9 17 1,068 
/June 
, 

380 ' 26 i 88 5,310 June 19 14 . 15 902 
IJuly 98 34 60 3,694 July 89 14 25 1,552 
1 
1 Aug. 
, 

53 34 39 2,444 Aug. 14 9 12 768 
; S e p t .  

, lOct. 
44 
34 

26 
19 

31 
27 

1,884 
1,666 

Sept. 
Oct. 

19 
14 

9 
9 

13 
14 

780 
828 

!Nov. 19 14 
1 

16 930. Nov. 240 9 42 2,510 
!Dec. 1 4  . 4 ; 8 508 Dec. 53 6 20 1,258 
ITotal 

. .  
' 

.. 50,984 Total 4.4 41,0 4.• 12,626 

Y e a r  1915 Y e a r  1916 

Jan. 80 9 27 1 , 6 4 4 ,  
/: 

Jan. 1260 4 53 3,278 
Feb. 19 6 8 474 Feb. 2820 .4 75 4,346 
Mar. 6 4 10 644 Mar. 9 4 5 304 
Apr. 53 6 16 980 Apx. 4 4 4 240 
May 89 9 32 1,956 May 9 4 5 304 
June 19 14 18 1,080 June 216 14 58 3,500 
July 53. 19 29 1,828 July 1035 26 116 7,220 
Aug. 44 19 23 1,450 Aug. 926 34 122 7,92 
Sept. 26 19 23 1,360 Sept. 53 19 36 2,176 
Oct. 26 14 18 1,110 Oct. 980 53 177 10,976 
Nov. • 9 9 9 540 Nov. 89 34 54 3,024 
Dec. 291 4 17 1,080 Dec. 1090 34 168 1,044 

Total .. .. .. 14,146 Total .. .. .. 44,004 

Y e a r  1917 • Y e a r  1918 

IJan. 71 19 29 1,776 Jan. 71 19 33 2,068 
Feb. 89 14 37 2,082 Feb. 71 19 32 1,782 
Mar, 14 14 14 868 Mar. 19 14 15 928 
Apr. 14 6 11 634 Apr. 14 14 14 840 
May 14 14 14 868 May 14 14 14 868 
June 34 14 23 1,372 June 14 9 13 760 
July 14 14 14 868 July 34 9 14 890 
Aug. 14 9 13 828 Aug. 89 14 24 1,502 
Sept. 700 9 103 6,184 Sept. 26 14 17 1,038 
Oct: 155 9 52 3,246 Oct. 26 14 18 1,137 
Nov. 558 9 71 4,262 Nov. 34 6 11 656 
Dec. 739 14 74 4,568 Dec. 6 4 - 5 

i 
308 

Total .. .. .. 27,556 Total .. .. ... 12,772 

Y e a r  1919 Y e a r  1920 

(NI 

cv 

tv 

cv 

cv 

so 

so 

sO 

-7 

000 

- 
Jan. 4 3 204 Jan. 278 0 45 2,794 
Feb. 2 2 1.12 Feb. 173 0 10 608 
Mar. 240 13 782 Mar. 0 0 0 0 
Apr. 4 3 156 Apr. 164 0 8 .506 
May 14 4 246 May 19 0 1 38 
June 14 7 418 June 9280 4 429 25,752 
July 9 6 396 July 56100 98 2528 156,714 
Aug. 89 20 1210 Aug. 205 89 117 7,284 
Sept. 14 7 402 Sept. 194 89 114 6,852 
Oct. 2930 53 3306 Oct. 98 71 78 4,852 
Nov. 80 1 82 Nov. 127 62 65 3,886 
Dec. 

1 
780 29 1808 Dec. 5990 53 285 17,640 

Total .. . •  , 

•• 9,122 Total • V 0 226,926 
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GOULBURN RIVER AT COGGAN\ 

Year 1921 

Appendix 12 
S h e e t  3 

Year 1922 

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. 62 62 62 3,844 Jan. 
. 

498 53 100 6,182 
Feb. 62 62 62 3,472 Feb. 53 34 39 2,200 
Mar. 53 53 53 3,286 Mar. 44 26 32 1,964 
Apr. 980 53 106 6,376 Apr. 26 26 26 1,560 
May 400 53 95 5,882 May 44 26 29 1,808 
June 2930 127 373 22,402 June 34 34 34 2,040 
July 45000 84 1791 111,070 July 62 ,,-.34 39 2,436 
Aug. 2280 62 175 10,850 Aug. 34 34 ,34 2,108 
Sept. 62 62 62 3,720 Sept. 71 34 37 2,282 
Oct. 53 53 53 3,286 Oct. 34 26 28 1,740 
Nov. 108 44 56 3,370 Nov. 26 9 15 916 
Dec. 194 34 59 3,658 Dec. 80 9 25 1,546 
Total .. .. .. 181,216 Total ..- . 

.. .. .. , 
26,782 

Year 1923 Year 1924' 

Jan. 53 9 13 786 Jan. 34 14 18 1,138 
Feb. 9 9 9 504 Feb. 498 19 64 3,714 
Mar. 9 9 9 558 Mar. 71 19 23 1,454 
Apr. 9 9 9 540 Apr. 53 44 47 2,802 
May 9 9 9 558 May 44 26 29 1,824 
June 34 9 20 1,176 June 26 26 26 1,560 
July 26 19 21 1,332 July 26 26 26 1,612 
Aug,: 19 19 19 1,178 Aug. 26 26 26 1 , 6 1 2  

. Sept. 146 19 61 3,646 Sept. 80 26 32 
. 

1,906 
Oct. 19 19 19 1,178 Oct. 62 26 '• 32 1,962 
Nov. 19 14 16 940 Nov. 2280 19 252 15,110 
Dec. 14 14 14 868 Dec. 14 4 5 282 
Total .. .. 

, 
.. 13,264 Total , 

.. .. 
, 

.. 34,976 

Year 1925 Year 1926 

Jan. 2 0 1 64 Jan. 46 0 3 160 
Feb. 232 0 16 890 Feb. 0 0 0 0 
Mar. 0 0 0 0 Mar. 45000 0 1254 77,776 
Or, 0 0 0 0 Apr. 3400 80 290 17,380 
May 2 0 1 80 May 1810 89 182 11,270 
June 2 2 2 120 June 216 98 130 7,798 
July 4 2 3 168 July 118 • 89 102 6,346 
Aug. 6 2 4 232 Aug. 89 89 89 5,518 
Sept. 4 2 4 220 Sept. 155 89 95 5,684 
Oct. 2 2 2 124 Oct. 108 34 67 4,128 
Nov. 4 2 3 164 Nov. 34 9 12 718 
Dec. 2 0 1 68 Dec. 6590 9 212 13,154 
Total .. .. .. 2,130 Total .. .. .. 149,932 

Year 1927 Year 1928 

Jan. 197 6 47 2,926 Jan. 163 0 14 880 
Feb. 20 2 6 328 Feb. 15400 4 962 55,774' 
Mar. 6 2 4 244 Mar. 1450 27 105 6,484 
Apr. 232 2 31 1,858 Apr. 254 54 95 5,706 
May 20 10 13 784 May 45 27 '33 2,070 
June 14 10 11 - 640 June 45 27 32 1,908 
July 10 10 10 620 July 200 36 65 4,048 
Aug. 14 6 10 612 Aug. 90 20 41 2,540 
Sept. 10 6 6 384 Sept. 20 14 20 1,176 
Oct. 20 4 10 640 Oct; 14 6 10 604 
Nov. 343 0 30 1,794 Nov. 6 1 4 236 
Dec. 104 6 18 1,088 Dec. 2 2 2 124 
Total_ .. .. .. 11,918 Total .. .. .. 81,550 



- 9 9  - 

GOULBURN RIVER AT COGGAN 

Year 1929 Year 1930 

Appendix 12 
S h e e t  4 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
D i s c h a r g e  

. i n  Cusecs  
, 

Discharge 
f o r  Month 
Acre  Feet Max. Min. Mean Max. Min. Mean': 

Jan. 4 1 1 110 Jan. 81 1 6 398 
Feb. 5250 1 277 15,514 Feb. 4 1 1 66 
Mar. 54 4 9 520 Mar. 100 1 10 620 
Apr. 191 4 23 1,384 Apr. 2 1 1 66 
May 10 6 7 436 May 4 1 2 146 
June 6 6 6 360 June 10200 2 250 15,010 
July 6 6 6 372 July 10 10 10 620 
Aug. 14 6 9 524 Aug. ' 250 10 23 1,422 
Sept. 20 6 8 476 Sept. 37 15 26 1,540 
Oct. 265 6 66 4,108 Oct. 528 28 71 4,426 
Nov. 191 10 72 4,298 Nov. 37 15 20 1,198 
Dec. 54 2 8 476 Dec. 21 10 11 684 
Total .. .. .. _ 

28,578 Total .. .. .. 26,196 

Year 1931 Year 1932 
, 

Jan. 10 6 8 484 „Ian. 15 2 6 374 
Feb. 10 6 i 7 384 •Feb. 37 2 8 458 
Mar. 136 6 33 2,022 Mar. 200 2 32 1,960 
Apr. 1320 28 97 5,798 Apr. 28 10 16 952 
May 7930 46 290 17,968 May 15 6 8 492 
June - 2280 73 252 15,094 June 21 10 • 14 844 
July 3660 91 328 20,360 July 21 15 17 1,038 
Aug. 100 64 78 4,814 Aug. 21 15 17 1,026 
Sept. 64 46 51 3,240 Sept. 1590 15 89 5,330 
Oct. 46 28 38 2,30 Oct. 82 , 15 34 2,138 
Nov. 210 21 31 1,872 Nov. 190 6 37 2,254 
Dec. 172 15 56 3,460 Dec. 15 0 9 540 
Total .. .. .. 77,796 Total .. .. .. 17,406 

Year 1933 • Year 1934 

Jan. ' 377 0 22 1,370 Jan. 37 10 20 1,270 
Feb. 10 0 2 132 Feb. 9280 21 490 27,432 
Mar. 10 0 1 44 Mar. - 136 28 68 4,220 
Apr. 21 4 '9 546 Apr. 64 28 37 2,256 
May 15 4 8 480 May 28 21 22 1,344 
June 21 4 6 390 June 64 21 25 1,538 
July 293 6 63 3,932 July 2820 21 101 6,232 
Aug. 136 15 43 2,664 Aug. 230 46 85 5,274 
Sept. 282 15 32 1,932 Sept. 4590 55 168 10,094 
Oct. 8710 21 265 ' 16,452 Oct. 260 37 75 4,640 
Nov. 2600 37 190 11,426 Nov. 64 28 39 2,328 
Dec. 136 37 72 4,452 Dec. 220 21 61 3,788 
Total .,. .. .. 43,820 Total .. .. .. 70,416 

Year 1935 Year 1936 

Jan. 1140 15 80 4,970 Jan. 37 0 9 522 
Feb. 250 6 35 1,966 Feb. 55 0 8 468 
Mar. 10 6 7 412 Mar. 1450 4 63 3,930 
Apr. 15 61 10 612 Apr. 15 6 9 536 
May 21 15 16 990 May ' 6 4 6 348 
June 21 10 12 742 June 6 4 .5 312 
July 21 10 15 936 July 315 6 15 2,166 
Aug. 15 10 13 770 Aug. 591 15 70 4,350 
Sept. 163 10 25 1,522 Sept. 21 6 11 646 
Oct. 55 10 18 1,120 Oct. 6 4 4 276 
Nov. 10 4 5 304 Nov. 4 2 1 176 
Dec. 37 0 4 276 Dec. 338 2 17- 1,040 

, Total .. .. ,. 14,620 Total .. .. . 
14,770 
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GOULBURN RIVER AT COGGAN 

Y e a r  1937 Y e a r  1938 

A p p e n d i x  12 
S h e e t  5 

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. 6 0 2 i36 
. 

Jan. 2930 2 61 3,772 
Feb. 250 0 39 2,168 Feb. 363 2 33 1,824 
Mar. 154 2 17 1,056 Mar. 2 2 2 124 
Apr. 4 2 3 156 Apr. 2 2 2 120 
May 10 4 6 352 May 21 2 4 244 
June 10 4 7 416 June 6 4 5 324 
July 10 6 7 436 July 10 4 5 304 
Aug. 15 6 7 444 Aug, 73 6 19 1,168 
Sept. 18 4 15 922 Sept. 37 6 12 728 
Oct. 91 4 13 814 Oct. 5600 0 168 10,432 
Nov. 15 6 11 644 Nov. 501 0 24 1,468 
Dec. 109 2 7 446 Dec. 10 2 4 236 

Total .. .• • • 7,990 Total .. .. .. 20,744 

Y e a r  1939 Y e a r  1940 

Jan. 21 4 5 326 Jan. 6 4 5 316 
Feb, 10 4 5 260 Feb. 4 4 4 232 
Mar. 220 2 29 1,816 Mar. 6 4 4 252 
Apr. 230 4 53 3,194 Apr. 15 6 7 440 
May 15 10 12 720 May 15 6 8 484 
June 15 4 11 642 June 109 6 13 800 
July 15 10 13 820 July 6 6 6 372 
Aug. 293 10 48 2,960 Aug. 15 6 7 450 
Sept. 21 10 13 752 Sept. 15 2 7 398 
Oct. 15 10 13 820 Oct. 2080 2 41 2,566 
Nov. 127 6 19 1,144 Nov. 4590 2 145 8,718 
Dec. 6 6 6 372 Dec. 9880 10 328 20,330 

Total .. .. „ 13,826 Total .. .. .. 35,358 

Y e a r  1941 Y e a r  1942 

Jan. 30200 37 590 36,520 Jan. 6 

• 

0, 

.P. 

.P.• 

.P. 

0, 

CY, 

0 

0 

CD 

0 

0 

0 1 76 
Feb. 73 6 16 900 Feb. 0 0 0 
Mar. 350 6 33 2,044 Mar. 0 0 0 
Apr. 10 2 3 180 Apr. 0 0 0 
May 10 2 3 204 May 0 0 0 
June 10 4 6 376 June 127 17 1,036 
July 6 4 5 300 July 5080 233 14,476 
Aug. 21 4 5 310 Aug. 6 6 372 
Sept. 21 2 6 338 Sept. 18 7 440 
Oct. 2 2 2 124 Oct. 820 66 4,102 
Nov. 4 2 2 132 Nov. 2180 215 12,934 
Dec. 2 0 0.5 28 Dec. 47 11 664 

Total .. .. .. 41,456 Total .. .. .. 34,100 

Y e a r  1943 Y e a r  1444 
i 1 

Jan. 10 2.5 4.8 298 Jan. No Records 6,000* 
Feb. 4 1.5 2.4 137 Feb. No Records 1,400* 
Mar. 1.5 1.5 1.5 93 Mar. No Records 0* 
Apr. 1.5 1.5 1.5 90 Apr. No Records 0* 
May 38 1.5 7 433 May 10 2.5 4.7 294 
June 4 4 4 240 June 5.7 4 4.1 247 
July 4 4 4 248 July 14 4 6 380 
Aug. 30 4 5.9 364 Aug. 960 4 72 4,480 
Sept. 47 4 6 372 Sept. 500 10 24 1,432 
Oct. 4 4 4 248 Oct. 10 2.5 4.8 302 
Nov. 362 4 83 4,952 Nov. 4 1 1.5 89 
Dec. No Records 940* Dec. 2.5 0.5 0.8 49 

Total .. .. .. 8,415* Total .. .. ., 14,673* 

* Estimated 
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GOULBURN RIVER AT COGGAN 

Year 1945 Year 1946 

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 M a x . j  Min. Mean 

Jan. 90 0.5 4.4 263 Jan. 73 1 13.6 846 
Feb. 195 1 32 1,768 Feb. 6 1,5 37 208 
Mar. 160 1 11 678 Mar. 4 1 2.4 148 
Apr. 117 4 17 1,024 Apr. 23 1 5.7 339 
May 246 4 25 1,556 May 5.7 4 4.3 268 
June 5080 8 342 20,558 June 6 4 4 248 
July 362 65 104 6,460 July 6 4 5.6 348 
Aug. 1320 56 148 . 9,150 Aug. 4 4 4 248 
Sept. 203 30 72 4,318 Sept. 4 2.5 3.1 186 
Oct. 73 10 32 1,986 Oct. 38 1 7 420 
Nov. 18 4 6.5 392 Nov. 4 1.5 2.5 153 
Dec. 56 8 13.9 862 Dec. 151 1 19 1,131 

Total PW *Go e. 49,015 Total GO GO 44P 4,543 

Year 1947 Year 1948 

Jan, 126 1.5 12 739 Jan, 238 18 79 4,904 
Feb. 700 1 70 3,935 Feb. 379 10 85 4,940 
Mar. 178 6 32 1,958 Mar. 2930 30 127 7,806 
Apr. 14 2 5 300 Apr. 38 14 20 1,206 
May 7.8 1 3 169 May 297 23 62 3,834 
June 4 4 4 240 June 3800 18 217 13,022 
July 6 4 4,5 284 July 108 47 75 4,624 
Aug. 65 4 10 632 Aug. 56 38 44 2,752 
Sept. 1590 2.5 65 3,876 Sept. 230 23 62 3,724 
Oct. 38 6 14 862 :pct. 65 8 22 1,368 
Nov. 56 2.5 16 950 Nov. 8 4 7 448 
Dec. 6800 18 384 23,784 Dec. 4 1.5 2.5 156 
Total .. 37,739 Total . 48,784 

Y e a r  1949 Y e a r  1950 

Jan. 178 2.5 28 1,740 Jan. 4910 6 111 6,886 
Feb. 1520 2.5 84 4,664 Feb. 61600 14 1837 102,892 
Mar. 230 14 104 6,490 Mar. 218 188 199 12,360 
Apr. 820 18 70 4,184 Apr. 31800 148 1619 97,156 
May 65 23 36 2,278 May 226 128 148 9,192 
June 320 23 82 4,924 June 34200 128 . 1313 78,786 
July 73 0 57 3,538 July 17400 210 1298 80,452 
Aug. 320 30 63 3,966 Aug. 23100 195 817 50,628 
Sept. 320 65 132 7,936 Sept. 310 153 182 10,916 
Oct. 286 73 111 6,886 Oct. 12300 146 832 51,586 
Nov. 65 47 54 3,270 Nov. 39400 146 3054 183,250 
Dec. 73 10 32 2,014 Dec. 350 134 191 11,872 
Total .. .. 041, 51,890 Total , .. .. ,. 695,976 

Y e a r  1951 Year 1952 

Jan. 195 116 135 8,340 Jan. 10 2.5 4.7 289 
Feb. 110 80 94 5,260 Feb. 10 2.5 4 231 
Mar. 146 62 77 4,804 Mar.. 51 3.7 12 758 
Apr. 68 51 55 3,308 Apr. 62 7 19 1,166 
May 68 51 

. 
57 3,562 May 26 13 18 1,090 

June 98 .51 75 4,492 ' June 122 17 46 2,754 
July 374 56 88 5,436 July 296 26 59 3,686 
Aug. 167 56 82 5,086 Aug. 17000 56 639 39,588 
Sept. 80 46 57 3,462 Sept. 138 61 87 5,206 
Oct. 62 41 52 3,228 Oct. 91 43 60 3,704 
Nov. 41 13 22 1,326 Nov. 55 26 35 2,102 
Dec. 21 5 8 492 Dec. 26 6.5 10 644 
Total .. 

_ 
40 ee 48,796 Total 61,218 
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GOULBURN RIVER AT COGCAN 

Year 1953 Year 1954 

Month 
Dischargi 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
in Cusecs 

Min.' Mean 

Discharge 
f o r  Month 
Acre  Feet Max. Min. Mean Max. 

Jan. 67 11 30 ' 1,888 Jan. 220 3.7 35 2,156 
Feb. 152 6.5 39 2,160 Feb. .8180 16 324 18,140 
Mar. 67 11 26 

. 
1,620 Mar. 79 21 39 2,460 

Apr. 21 11 13 780 Apr. 37 21 22 1,332 
May 79 26 46 2,860 May 26 21 22 1,342 
June 26 26 26 1,560 June 324 21 39 2,326 
July. 26 21 23 1,452 July 21 21 21 1,302 
Aug. .. 67 16 29 1,776 Aug. 26 16 20 1,252. 
Sept. 31 16 24 

. 
1,430 Sept. 15 10 11 630 

Oct. 26 16 19 • 1,232 Oct. 1650 10 97 6,008 
Nov. 26 3.7 13 800 Nov. 1050 30 68 4,076 
Dec .  • . 16 2.5 4.1 258 Dec. 30 10 22 1,370 
Total .. .. .. 

.. 17,816 Total .. 
_ 

.. .. 42,394 

Y e a r ' 1 9  5 Year 1956 

Jan. 
Feb. 
Mar. 
Apr. 
May 

.June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

3151 

140000 
No Records 
140 
576 
153 
577 
438 
162. 

24700 
194 
104 

5.31 

15 

92 
92 

101 
70 
70 
70 
61 
88 
81 

36 
5224 

115 
145 
119 
111 
124 

93 
411 
111. 

87 

2,216 

. 
292,536 

65,000* 
' 6,918 

8;986 
' 7,144 

6,900 
7,716 
5,606 

25,460 
6,680 
5,420 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 

,Nov. 
Dec. 

174 
1 

No 
55000 

2510 
11110 

No 
No 

20100 
384 
610 
128 

96 

611 

Records 
200 
200 
200 

Records 
Records 

325 
204 

96 
81 
40 

81 

2246 
e.4.-570 
;1142 

883 
257 
187 

92 
• 68 

5,002 
83,000* 

139,260 
34,170 
52,176 
65,000* 
79,000* 
54,756 

- 15,390 
11;-608 

5,516 
4,222 

Total 440,582* Total .. .. .. 549,100* 

Year 1957 Year 1958 

Jan. 156 36 49 3,010 Jan. 6650 3 200 12,388 
Feb. 381 36 65 3,616 Feb. 2300 19 194 10,848 
Mar. 80 

, 
28 35 20.76 Mar. 354 13 32 2,010 

Apr. 52 24 32 1,936 Apr. 52 13 17 1,030 
May 21 21, 21 1,302 May 92 13 23 1,436 
June 21 21 21 1,240 June 354 19 26- 1,570 
July 36 21 26 1,636 July 535 19 64 3,944 
Aug. 52 21 25 1,598 Aug. 92 19 31 1,928 
Sept. 58 15 25 1,474 Sept. 2300 19 101 6,080 
Oct. 15 4 10 604 Oct. 3225 28 182 11,256 
Nov. 4 2 3.2 192 Nov. 28 9 14 852 
Dec. 10 2 4.7 292 Dec. 

-4 
1330 13 80 4,976 

Total , 19,076 Total.. .. .. 58,318 

Year 1959 Year 1960 

Jan. 1330 13 , 88 5,476 Jan. 700 18 43 
. 

2,696 
Feb.  • 5750 9 . 267 14,936 Feb. 18 13 14 824 
Mar. 2850 52 226 14,034 Mar. . 13 ' 13 13 806 
Apr. 490 52 132 7,938 Apr. '13 9 10 .596 
May 52 40 51 3,168 May 13 9 10 • 650 
June 78 40 ,46 2,780 June , 11 11 11 660 
July No Records 3,500* July 79 11 35 2,126 
Aug. 66 32 39 2,410 Aug. 42 13 22 1,370 
Sept. • 32 25 26 1,576 Sept. 170 13 26 1,568 
Oct. 111 22 32 2,014 Oct. 66 13 21 1,314 
Nov. 1480 25 97. 5,808 Nov. 32 6 16 938 
Dec. 79 18 30 1,836 Dec. 111 13 30 , 1,886 
Total 

- 
.. .. .. 

, 65,476* Total 15,434 

Estimated. 
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GOULBURN RIVER AT COGGAN. 

Year 1961 e a r  196 

Appendix 12 
S h e e t  8 

Month 

, 

Discharge 
in 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. 32 9 17 1,072 Jan. 
. 

92 19 41 2,562 
Feb. 25 4 11 608 Feb. 1470 16 138 7,752 
Mar. 183 6 24 1,518 Mar. 16 9 10 640 
Apr. 28 9 13 786 Apr. 34 9 17 1,028 
May 19 11 13 820 May 204 13 48 2,986 
June 19 13 14 864 June 64 17 32 1,916 
July 34 13 16 990 July 416 17 42 2,602 
Aug. 249 13 63 3,936 Aug. 700 34 81 5,052 
Sept. 66 11 21 1,278 Sept. 42 25 30 1,824 
Oct. 53 6 12 748 Oct. 66 13 24 1,454 
Nov. 950 6 61 3,668 Nov. 18 6 11 634 
Dec. 2400 9, 225 13,956 Dec. 23 6 10. 606 
Total .. . .  .. 30,244 Total .. .. . .  29,056 

Year 1963 Year 1964 
- . 

Jan. 10400 13 667 41,338 Jan. 107 23 46 2,872 
Feb. 4440 29 305 17,082 Feb. 24 13 17 1,000 
Mar. 248 25 50 3,094 Mar. 92 13 37 2,312 
Apr. 700 29 49 2,946 Apr. 1330 17 122 7,302 
May 7976 96 555 34,438 May 57 20 29 1,826 
June 4020 135 472 28,298 June 8810 44 531 31,882 
July 156 96 128 7,908 July 120 46 72 4,452 
Aug. 1070 80 207 12,852 Aug. 135 36 53 3,288 
Sept. 700 80 152 9,144 Sept. 560 40 81 4,844 
Oct. 200 52 189 5,534 Oct. 118 30 55 3,400 
Nov. 72 35 52 3,104 Nov. 102 12 30 1,802 
Dec. 8309 25 538 3 3 , 3 8 2  0, Dec. 16 8 10 600 
Total .. .. .. 199,120 Total .. .. .. 65,580 

Year 1965 Year 1966 
. - 

Jan. 9.5 2 3.4 210 Jan. 13 6 7.6 474 
Feb. 3.3 2.5 2.6 146 Feb. - 9 6 6.6 370 
Mar. 2.5 1.5 1.8 109 Mar. 405 4.4 26 1,626 
Apr. 7.0 1.5 3.4 202 Apr. 4.4 4.4 4.4 264 
May 6.5 4 4.3 268 May 4.4 4.4 4.4 272 
June 8.0 6.5 6.8 408 June 4.4 4.4 4.4 264 
July 10 8 8.5 528 July 4.4 4.4 4.4 272 
Aug. 10 7 7.8 482 Aug. 147 3.5 15 908 
Sept. 10 5.5 7.7 464 Sept. 79 8 18 1,052 
Oct. 170 5.5 23 1,422 Oct. 700 8 102 6,310 
Nov. 32 6 8.2 494 Nov. 1480 9 138 8,266 
Dec. 1135 6 114 7,062 Dec. 12 2.2 5 314 
Total .. .. .. 11,795 Total .. .. .. 20,392 

- 

Year 1967 Year 1968 

Jan. 9 0.7 3.8 238 Jan. 6840 3.5 770 47,728 
Feb. 5 2.2 3.3 186 Feb. 46 17 37 2,142 
Mar. 4440 2.0 191 11,868 Mar. 26 8 14 892 
Apr. 8 6.5 7 426 Apr. 9 9 9 540 
hay 10 6.5 7 438 May 230 6 49 3,018 
June 1070 6.5 87 5,216 June 26 9 17 1,002 
July 152 16 40 2,466 July 56 17 20 1,246 
Aug. 245 13 44 2,698 Aug. 450 17 131 8,110 
Sept. 34 8 16 949 Sept. 41 26 30 1,770 
Oct. 30 8 13 778 Oct. 56 9 25 1,540 
Nov. 8 5 6 363 Nov. 8 1 4 258 
Dec. 5 4 4 259 Dec. 17 1 4 244 
Total .. .. .. 

, 25,885 Total .. .. 
..-/ 68,490 

I 
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GOULBURN RIVER AT XERRABEE. 

LOCATION: 

PERIOD OF ESTABLISHMENT: February 1940 t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 28 years 

ZERO OF GAUGE: R . L . 4 8 7 . 3 0  Water C o n s e r v a t i o n  Datum. 

CATCHMENT AREA: 1 , 8 5 0  square miles. 

CONTROL: Sand 

Appendix 13 
S h e e t  1 

L a t i t u d e  3 2 ° 2 5 '  Long i tude  150°19' 

EQUIPMENT: Remote i n d i c a t o r  i n s t a l l e d  June 1963 
S t a f f  gauge ,  range  0 t o  5 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  : 177 

( b )  Maximum observation 
i n  c u s e c s  : 1,900 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
28 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
28 YEARS: 

( c )  Minimum observation 
i n  c u s e c s  : 0.05 

1 5 3 , 0 0 0  cusecs. 

184 cusecs 

1 3 4 , 0 0 0  a c r e  feet. 
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GOULBURN RIVER AT KERRABEE 

Year 1940 

Appendix 13 
S h e e t  2 

Year 1941 

Month 
Discharge 
III 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. •• Jan. 44400 20 1173 72,744 
Feb. .. 00 00 00 Feb. 916 3 37 2,058 
Mar. .. 00 00 00 Mar. 200 8 30 1,858 
Apr. 1313 0 26 1,556 Apr. 5 1 2 ' 114 
May 0 0 0 0 May 0.3 0.1 0.1 8 
June 20 0 3 135 June 9 3.5 5 333 
July 0 0 0 0 July 5.5 1.5 3.6 224 
Aug. 4 0.3 2 130 Aug. ' 11 1.5 3.4 211 
Sept. 1 0.2 0.4 25 Sept. 15 0.2 3.4 205 
Oct. 2400 0.5 20 1,254 Oct. 56 0.2 5.7 355 
Nov, 3400 0 202 12,100 Nov. 5 0 1 61 
Dec. 5000 4 

• 
290 17,964 Dec. 0 0 0 0 

Total .. 1• .. 00 Total .. .. .. 78,171 

Year 1942 Year 1943 

Jan. 0 0 0 0 Jan. 4.5 0.8 1.2 74 
Feb. 3 0 0.2 12 Feb. . 64 1.5 8 430 
Mar. 0 0 0 0 Mar. 1.5 . 0 1 56 
Apr. 0.2 0 0.1 5 Apr. 0 0 0 0 
May 0.9 0.2 0.3 16 May 11 0 1.6 102 
June 33 0.8 2.2. 132 June 4 2.8 3 180 
July 7400 7 408 25,332 July 2.8 2.8 2.8 168 
Aug. 33 6.5 18 1,133 Aug. 0.5 2.8 3.7 226 
Sept. 11 4.5 7.4 443 Sept. 42 2.8 6.9 416 

. Oct. 1494 4.5 144 8,964 Oct. 42 1.9 7.2 443 
Nov. 3120 2.3 186 11,166 Nov. 571 1.9 47 2,804 
Dec. 120 1.2 11 662 Dec. 282 1.9 12 744 
Total .. .. .. 4 7 , 8 6 5  

. 
Total 0* *0 *4 5,643 

Year 1944 Year 1945 
. . 

Jan. 945 1.9 71 4,408 Jan. 77 0 3 161 
Feb. 366 1.5 29 1,682 Feb. 1382 0 82 4,580 
Mar. 0 0 0 0 Mar. 104 0 6 350 
Apr. 0 0 0 0 Apr. ' 344 0 19 1,146 
May 0 0 0 . b May 782 0.6 32 1,960 
June 0 0 0 0' 

, June 5550 1 480 28,802 
July 5 1.9 3 184 July 667 42 121 7,500 
Aug. 2100 2.3 137 8,480 Aug. 1866 52 267 16,554 
Sept. 302 2.8 15 928 Sept. 595 18 79 4,748 
Oct.' 18 0 2 123 Oct. 37 7 15 940 
Nov.. 241 0 4 258 Nov. 7 1 3.4 202 
Dec. 0 0 0 0 Dec. 18 1 42 2,620 
Total .. •.. .. 1 6 , 0 6 3  

_. 
Total .. .. .. 69,563 

Year 1946 Year 1947 

Jan. 

4:7‘ 

("1 

000 

I-. 

1•3 

ln 

UN 

VI 

0 

0 

.P. 

0 0 3.5 214 Jan. 14 0.2 3.1 195 
Feb. 0 0.6 35 Feb. 620 0.2 74 4.176 
Mar. 0 0 0 Mar. 152 0.2 20 1,258 
Apr. 0 0 0 Apr. 44 0 1.9 115 
May 0 0.8 50 May 4 0 '0.6 34 
June 2 3.8 228 June 1 0.3 0.5 32 
July 2 3.1 191 July 2 0.6 1 61 
Aug. 0.6 1.0 62 Aug. 30 0.6 4.9 301 
Sept. 0.2 0.6 34 Sept. 1456 2 120 7,232 
Oct. 0 0 0 Oct. 23 2 8.6 536 
Nov. 0 0 0 Nov. 30 0.3 11 630 
Dec. 0 7.5 467 Dec. 4800 11 478 29,654 
Total ... .. .. , 

1,281_,_, i Total . .  . .. .. 44,224 
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GOULBURN RIVER AT KERRABEE 

Y e a r  1948 

A p p e n d i x  13 
S h e e t  3 

Y e a r  1949 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min, Mean 

Jan. 366 4 76 4,704 Jan. 95 6 26 1,628 
Feb. 1310 2 120 6,914 Feb. 1100 0 i67 9,350 
Mar. 750 2 66 4,086 Mar. 385 12 83 5,132 
Apr. 2 1 1 82 Apr 750 6 63 3,772 
May 168 1 28 i,720 May 44 23 30 1,838 
June 2000 2 216 12,954 June 1120 28 123 7,406 
July 93 30 47 2,924 July 67 30 45 2,794 
Aug. 30 17 25 1,578 Aug. 1202 38 i62 10,078 
Sept. 28 17 58 3,498 Sept. 1780 56 344 20,614 
Oct. 44 0.6 8 521 Oct. 2177 63 233 14,494 
Nov, 0.6 0.3 0.3 20 Nov 246 33 55 3,308 
Dec. 1 0.3 0.2 13 Dec. 44 15 30 1,872 

Total .. . . 39,014 Total .. .. .. 82.286 

Y e a r  1950 Y e a r  1951 

Jan. 2177 14 136 8,428 Jan. 804 157 320 19,858 
Feb. 60600 19 1515 84,868 Feb. 240 80 143 8,022 
Mar. 125 44 83 5,158 Mar, 240 80 150 9,322 
Apr. 19100 51 1080 64,828 Apr. 80 65 68 4,076 
May 297 80 116 7,220 May 72 Si 55 3,434 
June 24200 80 1413 84,792 June 118 51 89 5,368 
July 18400 360 2059 127,660 July 62 54 122 ' 7,574 
Aug. 15700 360 1671 103,588 Aug. 317 65 116 7,174 
Sept. 1250 156 410 24,634 Sept. 95 65 85 5,092 
Oct. 9100 360 1586 98,352 Oct. 95 26 50 3,126 
Nov. 31500 360 2830 169,822 Nov. 140 17 93 5,584 
Dec. 1400 205 558 34,612 Dec. 26 3 9 549 

Total .. .. .. 813,962 Total .. .. .. 79,179 

Y e a r  1952 Y e a r  1953 

Jan. 9 0 3 160 Jan. 80 14 26 1,612 
Feb. 6 0 0.7 43 Feb. 80 14 38 2,140 
Mar. 360 3 33 2,070 Mar. 80 18 45 2,804 
Apr. 95 14 30 1,800 Apr. 38 10 33 1,996 
May 51 17 26 1,596 May 80 14 47 2,952 
June 277 26 86 5,184 June 10 10 10 600 
July 662 38 123 7,600 July 33 14 29 1,816 
Aug. 4700 110 866 53,674 Aug.. 72 8 28 1,714 
Sept. 262 95 185 11,110 Sept. 47 12 26 1,552 
Oct. 130 80 83 5,150 Oct. 26 12 18 1,132 
Nov. 130 14 56 3,340 Nov. 85 12 22 1,302 
Dec. 80 14 21 1,272 Dec. 12 9 10 618 

Total . . . . . 92,999 Total . .. . . 20,238 

Y e a r  1954 Y e a r  1 55 

Jan. 2420 20 260 16,122 Jan, 1420 9 105 6,480 
Feb. 6500 38 1326 74,274 Feb 153000 24 6651 372,470 
Mar. 165 30 69 4,250 Mar. 6000 230 1496 92,750 
Apr. 32 8 18 1,100 Apr. 215 132 167 10,004 
May 32 27 29 1,824 May 824 144 207 12,836 
June 670 27 99 5,938 June 891 128 195 11,704 
July 42 28 34 2,084 July 870 109 157 9,734 
Aug. 38 22 27 1,684 Aug. 1250 98 218 13,566 
Sept, 22 16 19 1,159 Sept. 157 99 116 6,986 
Oct. 2780 16 274 17,003 Oct. 20200 76 743 46,058 
Nov 895 39 126 7,546 Nov. 395 116 172 10,342 
Dec. 39 15 24 1,482 Dec. 445 98 131 8,142 

Total .. .. . 134,466 Total . ' ,__ ,. 601,072 
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GOULBURN RIVER AT KERRABEE 

Year 1956 Year 1957 

Appendix 13 
S h e e t  4 

Month 
Discharge 
in Cusecs 

Min. [Mean 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet_ Max. Max. Mean 

Jan. 275 

I 

66 100 6,202 Jan. 124 

,Min. 

35 53 3,284 
Feb. No Records 119,000* Feb. 418 35 95 5,316 
Mar. No Records 200,000* Mar. 73 35 46 2,862 
Apr. No.' Records 55,000* Apr. 51 35 41 2,452 
May 12400 .3701 1222 75,784 May 47 31 36 2,238 
June No Records 93,000* June 47 35 38 2,292 
July 8100 1 5471 1811 112,288 July 60 43 46 2,878 
Aug. No Records 72,000* Aug. 134 39 53 3,260 
Sept. 491 246 308 18,500 Sept. 95 15 39 2,334 
Oct. 396 160 228 14,118 Oct. 12 3 8 524 
Nov. 188 104 146 8,782 Nov. 10 0 3 172 

. Dec. 124 60 86 5,324 Dec lW 68 0 3 192 
Total .. .. .. 780,998* Total .. .._ .. 27,804 

Year 1958 Year 959 

Jan. 2350 2 52 3,222 Jan. 760 20 131 )5,116 
Feb. 4500 36 318 17,812 Feb. 2950 10 198 11,076 
Mar. 2070 8 81 5,000 Mar. 2070 . 

68 262 16,244 
Apr. 116 8 28 1,660 Apr. 640' • 68 200 11,994 
May 152 20 28 1,756 May 68 51 55 3,434 

*June 64. 20 22 1,344 June 86 51 56 3,362 
July 314 20 65. 4,040 July 990 33 128 7,948 
Aug. 152 20 30 1,872 Aug. 98 33 45 2,810 
Sept. ' :  792 20 95 5,678 Sept. 98 26 34 2,018 
Oct. .1800 50 256 15,892 Oct. 230 20 47 2,902 
Nov. 51 11 23 1,354 Nov. 1890 26 159 9,554 
Dec, 

, 
1800 10 157 9,726 Dec. 130 5 35 2,162 

Total 
_ .. .._ .. 69,356 Total .. 

, 
_ .. .. _ 

81,620 

Year 1960 Year 1961 
- . 

Jan. 1300 5 60 3,738 Jan. 33 0 10 596 
Feb. 130 10 20 1,180 Feb. 680 0 10 580 
Mar. 17 7 12 742 Mar. 1090 5 38 2,360 
Apr. 17 7 11 658 Apr. 23 10 13 797 
May 28 11 16 1,018 May 17 12 14 876 
June 17 13 15 874 June 34 14 19 1,180 
J u l y  

. 
89 13 45 2,772 July -39 13 20 1,238 

Aug. 51 28 40 2,450 Aug . 159 17 64 4,008 
Sept. 159 22 44 2,628 Sept. 63 10 25 1,523 
Oct. 63 17 38 2,370 Oct. ' 1160 1 34 2,098 
Nov. 63 10 24 1,438 Nov. 1370 5 132 7,944 
Dec. 580 17 66 4,114 Dec. 7575 , 10 396 24,560 
Total .. .. .. 

_ 23,982 
_ 

Total .. .. .. 47,760 

Year 1962 Year 1963 
- 

Jan. 600 30 72 4,450 Jan. 10200 30 1233 76,472 
Feb. 1830 18 176 9,874 Feb. 2070 50 341 19,094 
Mar. 18 8 12 741 Mar. 187 30 65 4,024 
Apr. 43 11 22 1,348 Apr. 239 43 69 4,134 
May 760 11 77 4,796 May 6700 141 861 53,386 
June 85 30 49 2,920 June 6250 141 720 43,202 
.July 950 30 69 4,262 July 400 141 177 10,950 
Aug. 282 43 100 6,176 Aug. 1670 106 250 15,530 
Sept. 51 28 31 1,868 Sept. 1230 69 226 13,534 
Oct. 127 13 38 2,331 Oct. 355 51 100 6,194 
Nov. 37 5 16 969 Nov. 130 28 55 3,282 
Dec. 30 5 14 902 Dec. 5375 17 559 34,614 
T o t a l _  .4, .._ . .  _ 

40,637 Total . .  _ .. . .  , 
284,416 

* Estimated. 
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GOULBURN RIVER AT KERRABEE 

Year 1964 

Appendix 13 
S h e e t  5 

Year 1965 

Month 
•Discharge 
i n  Cusecs 

Discharge 
for\Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet Max. Min. _ Mean Max. Min. Mean 

Jan. 113 38 54 3,342 'Jan. 7 •-I 

C̀..1 

eV 

rs. 

,C) 

r4 

rn 

3 169 
Feb. 38 15 23 1,338 Feb. 4 2 124 
Mar. 85 15 29 1,776 Mar. 2 2 124 
Apr, 9325 15 405 24,314 Apr. 11 4 218 
May 99 48 61 3,778 May 7 5 346 
June 13600 48 893 55,570 June 11 8 460 
July 171 82 105 6,528 July 16 13 788 
Aug. 156 60 79 4,872 Aug. 13 10 624 
Sept. 650 53 114 6,868 Sept. 14 9 558 
Oct. 187 46 92 5,702 Oct. 19 8 514 
Nov. 105 13 40 1,424 . Nov. 75 9 526 
Dec. 16 4 8 504 Dec. 16.30 269 16,692 

Total .. 
, 

.. .. 116,016 Total .. .. .. 21,143 

Year 1966 Year 1967 

Jan. 9 O. 2.2 138 Jan. 25 0.6 6.4 399 
Feb. 1 0 0.2 10 Feb. 0.6 0.1 0.3 20 
Mar. 187 0 19 1,164 Mar., 2650 0.1 237 14,702 
Apr. 4 1 0.3 20 Apr. 32 4.5 9.2 550 
May 4 1 3.3 196 May 8 2.0 40 246 
June 11 4 5.8 348 June 1590 8 112 6,736 
July 6 5 5.7 356 July 195, 27 55 3,424 
Aug. 122 6 16 1,020 Aug. 195 19 48. 3,004 
Sept. 86 11 32 1,908 Sept. 29 10 19 1,166 
Oct. 450 11 101 6,266 Oct. 61 10 19 1,160 
Nov. 4500 27 310 18,626 Nov, 18 0 7 432 
Dec. 27 10 14 844 Dec. 0 0 0 0 
Total .. .. .. 30,896 Total, .. ,. .. 31,8? 

Year 1968 

Jan. 4500 0 942 58,436 
Feb. 60 20 30 1,768 
Mar. 22 14 20 1,128 

'Apr.. . 14 9 11 664 
May 560 9 . 95 5,920 
June 38 21 28 1,680 
July 53 21 27 1,660 
Aug. 300 21 88 5,454 
Sept. 63 21 35 2,072 
Oct. 52 0.8 15 955 
Nov. 60 0.1 3 175 
Dec. 5 0,1 1.7 107 

Total 80,019 
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GOULBURN RIVER AT SANDY HOLLOW 

LOCATION: 

PERIOD OF ESTABLISHMENT: J u l y  1 9 5 3  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 1 4  years. 

ZERO OF GAUGE: R . L . 6 4 . 0 0  Assumed Datum. 

CATCHMENT AREA: 2 , 6 4 0  s q u a r e  miles. 

CONTROL: Sand. 

A p p e n d i x  14 
S h e e t  1 

L a t i t u d e  3 2 ° 2 1 '  L o n g i t u d e  150034' 

EQUIPMENT: S e r v o  Manometer  i n s t a l l e d  S e p t e m b e r  1966 
S t a f f  G a u g e ,  r a n g e  0 t o  4 8  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  146 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
1 4  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
1 4  YEARS: 

( b )  Maximum observation 
i n  cusecs ; 9,550 

( c )  Minimum observation 
i n  c u s e c s  0 

1 8 0 , 0 0 0  cusecs. 

2 8 9  cusecs 

2 1 1 , 0 0 0  a c r e  feet. 
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GOULBURN RIVER AT SANDY HOLLOW 

Year 1954 Year 1955 

Appendix 14 
*Sheet 2 

Month 
D i s c h a r g e  , 
i n  Cusecs 

Discharge 
f o r  Month 

, A c r e  Feet 
Monthk_ 

._ Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet, Max. Min.. Mean Max. Min. Mean 

Jan. 00 Jan. 480 0 54 ' 3,370 
Feb. 00 00 00 00 Feb. 180000 32 8421 471,558 
Mar. .. .. 00 00 Mar. No Records 132,000* 
Apr. .. .. .. •• Apr. No Records 14,200* 
May •• May 796. 228 359 22,276 
June .. 00 Olb 00 June 510 173 '241 14,436 
July No -Records July 577 124 207, 12,838 
Aug. No Records Aug. 1260 104, 260 16,128 
Sept. No Records Sept. 340 146 200 11,974 
Oct. No Records Oct. 23000 173 913 56,580 
Nov. No Records Nov. 396 146 217 13,032 
Dec. 1761 131 4 7 1  • 2,920 Dec. 264 100 147 8,130 

Total .. . .  .. . .  . 
Total .. .. .. 776,522* 

Year 1956 Year 1957 

Jan. • 228 70 112 -6,916, Jan. 82 35 54 3,376 
Feb. 34000 146 2924 169,612 Feb. . 430 35 91 5,090 
Mar. 71000 930 4114 255,080 Mar. ' 90 32 43 2,640 
Apr. 5800 

. 
407 1265 75,882 Apr. .39 .32 39 2,312 

May 14000 '540 1242 76,996 May 39 36 38 ' 2,378 
June 42000 432 2203 132,190. June '36 32 :11 1,984 
July 19200 716 . 2160 1 3 3 , 9 2 6  : July . 32 32 32 1,984 
Aug. 19200 602 1912 118,516 Auk,. ; f145 32 43 2,768 
Sept. 667. 326 528 3 1 , 6 6 8  ' -Sept 115 • 22 56 3,338 
Oct. 428 284 328 20,344 Oct. 21 5 At 

. 
680 

Nov. 284 126 ' 184 11,068 Nov. 5 0 1 1 72 
Dec. 150 82 109 6;740 Dec. 5 0 0 10 

. 
Total .. .. ... 1,O3ik938 .. Total .. .. . .  .. , 

26,63? 

Year 1958 Year 1959 
- 

. 
- - N ' 

, 

'Jan. 10500 0: 323 20,003 Jan. 530 33 115 7,156 
Feb. " 4300 81 755 42,322 Feb. 5124 19 314 17,560 
Mar. 1900, 22, 122 7,558 Mar. 2200 78 315 19,540 
Apr. 195 30 49 2,924 Apr. 420. 62 180 10,822. 
May 96. 30- 46 2,898 May 62 62 62 3,844 
June 140 30 34 2,036 June 212 62 77 4 , 6 4 0  • 
July 

. 
335 52 110 6,828 July 700 97 177 10,974 

Aug.'s 133 41 63 3,886 Aug. 102 48 64'' 3,992 
Sept. '1600 41 122 7,302 Sept. 48 33 40 2,400 
oee: 3050 54 348 21,560 Oct. 425 33 81 5,036 
Nov. ' 78 12 25 1,528 Nov. , 980 64 219 13,132 
Dec., 1750 - 7 149 9,214 Dec. 315 21 75 4,646 

Total. .. .. .. 128,059 Total . 
.. .. .. . 103,742 

Year 1960 Year 1961 

Jan. 830 8 92 5,710 Jan. 53 
. 

0 13 812 
Feb. 120 136 .43 2,514 Feb. 20 0 1 50 
Mar. 64 8 20 1,264 Mar. 470 3 79 4,902 
Apr. 21 5 12 745 Apr. 87 5 20 1,216 
May 137 7 41 2,554 May 15 15 15 930 
June 60 43 47 2,818 June 28 7 16 968 
July 161 43 100 6,194 July 96 I 20 1,238 
Aug. 140 70 90 5,580 Aug. 236 26 128 7,956 
Sept. 160 37 70 4,184 Sept. 231 59 107 6,444 
Oct. 140 20 78 4,882 Oct. 75 4 33 2,040 
Nov. 116 7 37 2,232 Nov. 1150 9 165 9,906 
Dec. 236 28A 90 5,582 Dec. 8580 33 488 30,246 
Tote .. . . 1  .. 4 4 , 1 9 9  . Total, .. .. .. 66,708 

* Estimated. 
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GOULBURN RIVER AT SANDY HOLLOW 

Y e a r  1962 

A p p e n d i x  14 
S h e e t  3 

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. 291 60 140 8,652 Jan. 20000 46 1078 66,850 
Feb. 850 75 202 11,310 Feb. 2120 110 451 25,242 
Mar. 60 10 24 1,504 Mar. 390 41 94 5,838 
Apr. 60 10 31 1,830 Apr. 1110 60 106 6,344 
May 3600 21 241 14,946 May 6700 260 1129 69,978 
June 168 46 93 5,608 June 7000 215 908 54,496 
July 910 33 129 8,004 July 266 168 218 13,512 
Aug. 476 75 182 11,274 Aug. 1.110 127 305 18,884 
Sept. 120 46 71 4,236 Sept. 780 127 258 15,500 
Oct. 120 21 48 2,968 Oct 540 90 160 9,904 
Nov'. 33 2 17 1,008 Nov. 191 61 106 6,346 
Dec. 120 2 38 2,370 Dec. 2730 50 403 24,966 

Total .. .. ____ . 73,710 Total .. •• • • 317,860 

Y e a r  1964 Y e a r  1965 

Jan. 
Feb. 
Mar. 
Apr. 

108 
40 
75 

9200 

32 
16 
16 
0 

56 
24 
27 

515 

3,476 
1,376 
1,688 

30,894- 

Jan 
Feb. 
Mar, 
Apr. 

0 
0 
0 

0 
0 
o 

0.6 
0 
0 
o 

39 
0 
0 
0 

May 168 50 72 4;456 May 4 0 0.8 48 
June 30000 61 2210 129,262 June 7 4 4.8 288 
July 450 140 230 14,270 July 27 7 16 1,020 
Aug.. 166 • 80 115 7,314 Aug. 18 12 12 756 
Sept. 320 98 150 9,012 Sept. 27 2 13 784 
Oct. 194, 55 111 6,904 Oct. 112 0 16 1,016 
Nov. 118 32 58 3,462 Nov. 56 0 8.9 538 
D e c .  26 8 - 15 914 Dec. 670 0 124 7,720 

--1---  
. T o t a l  ,. . ,  .• 213.028 Total .. .. 12,209 

Y e a r  :966 Y e a r  1967 

I a n .  10 0.3 3 171 Jan. 83 0.3 14 870 
F e b .  0.3 0 0.1 4 Feb. 16 0.2 3.4 193 
Mar. 98 o 14 868 Mar. 1910 0.1 189 11,690 
Apr. 10 1.5 3 181 Apr. 24 7 14 858 
May 2.5 0.8 2 122 May 20 4 9 572 
June 5 4 5 274 June 1100 11 153 9,178 
July 5 4 5 286 July 365 37 100 6,190 
Aug. 56 4 16 962 Aug. 1610 27 156 9,698 
Sept. 67 11 27 1,644 Sept. 101 27 47 2,798 
Oct. 370 11 85 5,286 Oct. 86 19 37 2,298 
Nov. 1470 23 258 15,498 Nov. 29 0 6.2 372 
Dec- 23 8 15 942 Dec. 0 0 0 0 

Total 40. .4 26,238 Total • • .. 44,717 
-- 

Y e a r  1968 

jan. 
Feb. 

Mar. 
Apr. 
May 

3750 
104 

11 
21 

570, 

0 
20 
13 

7 
5 

680 
53 
21 

9 
lil 

42,140 
3,074 
1,28 

574 
7,488 

June 70 28 45 2,582 
Juiy 70 23 35 2,!80 
Aug, 225 25, ' 91 5,660 
Sept., 91 25 50 2,982 
Oct. 59 b 27 1,696 
No,, 

pec- 
t 

4. 
3 
0 

4 
2 

fj7 

MCA': 4 • y4 r• 70-.C)9'; j 
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WYBONG CREEK AT WYBONG 

A p p e n d i x  15 
S h e e t  1 

LOCATION: L a t i t u d e  3 2 ° 1 6 '  L o n g i t u d e  150°38/ 

PERIOD OF ESTABLISHMENT: May 1 9 5 5  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 1 0  years 

ZERO OF GAUGE: R . L . 6 9 . 8 4  Assumed Datum 

CATCHMENT AREA: 2 5 7  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  D e c e m b e r  1962. 
S t a f f  g a u g e ,  r a n g e  0 t o  3 0  feet. 

CURRENT METER OBSERVATI,NS: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
1 0  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
1 0  YEARS: 

( a )  Number o b t a i n e d  93 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

1 9 , 0 0 0  cusecs 

5 4  cusecs 

3 9 , 7 0 0  a c r e  feet 

399 

0.05 
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WYBONG CREEK AT WYBONG 

Year 1955 Year 1956 

Appendix 15 
S h e e t  2 

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, Mean Max. Min. Mean 

Jan. 
, 

00 

,Min., 

00 00 se Jan. 41 13 22 1,352 
Feb. 00 OS 00 P. Feb. 19000 20. 1010 58,580 
Mar. .. 00 Of, 00 Mar. 13660 106 616 38,222 
Apr. 00 00 00 110 Apr. 300 13 94 5,638 
May 00 00 00 00 May 4310 35 248 15,352 
June 57 41 44 2,620 June 6300 35 330 20,452 
July 67 29 39 2,412 July 1425 56 21 13,312 
Aug. 2350 29 85 5,254 Aug. 1120 29 104 6,430 
Sept. 49 29 36 2,132 Sept. 192 29 75 4,504 
Oct. 2820 20 143 8,850 Oct. 345 20 57 3,530 
Nov. 790 27 59 3,530 Nov. 35 29 30 1,800 
Dec. 345 20 44 2,732 Dec. 35 13 26 1,612 
Total .. 

. _ 
.. ... .. Total 0, .. .. 170,784 

Year 1957 Year 1958 

Jan. 29'' : 13 17 1,024 Jan. 4880 2 57 3,536 
Feb. 527 13 34 1414 Feb. 2820 6.5 239 13,410 
Mar. 29 13 18 1,120 Mar. 6.1 1.2 365 214 
Apr. 41 10 14 834 Apr. 4.2 1.2 2.7 162 
May 11 10 10 650 May 20 2 4.2 260 
June 11 10 10 630 June • 11 . 4.2 5.1 308 
July 11 10 10 650 July .6.1 6.1 6.1 378 
Aug. 29 8 13 816 Aug. 11 6.1 6.6 408 
Sept. 29 6.1 13 780 Sept. 260 6.1 12 720 
Oct. 6.1 4.2 5.6 348 Oct. 895 4.5 54 3,340 
Nov. 4.2 1.2 2.1 128 Nov. 6.5 2.1 3.5 210 
Dec. 13 0.5 2.5 • 156 Dec. 6.5 2.1 3.8 235 

, 
Total .. .. .. 4,050 

R 

Total 4.• 00 00 23,181 

Year 1959 Year 1960 
- Jan. 125 3.3 13 787 Jan, 1.3 0.6 1.0 62 

Feb. 155 0.6 9.5 526 Feb. 6.5 1.3 3.7 214 
Mar. 100 1.3 11 704 Mar. 3.3 0.6 1.7 106 
Apr. 12 1.3 7.4 446 Apr. 0.6 0.1 0.2 14 
May 6.5 4.9 5.9 368 May 1..3 0 0.6 35 
June 6.5 4.9, 5.1 304 June 3.3 1.3 2.6 ,158 
July 100 4.9 15 890 July 24 3.3 13 826 
Aug. 6.5 4.9 5.8 361 Aug. 15 4,9 7.5 466 
Sept. 4.9 4.9 4.9 294 Sept. 510 3.3 13 802 
Oct. 24 4.9 7.2 445 

, Oct. 56 3.3 9.9 617 
Nov. 385 6.5 '32 1,918 Nov. 6.5 1.3 4.1 241 
Dec. 6.5 1.3 2.9 172 ' Dec.  . 

1005 3.3 45 2,788 
Total ..: .. .. 7,215 Total . %. .. .. 6,329 

Year 1961 Year 1962 

Zan. 
Feb. 
Mar. 

12 
6.5 

12 

0.2 
0.2 
0.7 

1 
4 . 8  

1 

1.7 
4 

298 
96 

. 242 

Jan. 
Feb. 
Mar. 

I- I 1 
No Records 
No Records 
No Records 

Apr. No Records Apr. No Records 
May No Records May No Records 

. June No Records June No Records • 
July No Records July No Records 
Aug. No Records Aug. No Records 
Sept. No Records Sept. No Records 
Oct. No Records Oct. No Records 
Nov. No Records Nov. No Records 
Dec. No Records Dec. ' 56 3 . 3 1  11 692 

6. 
I 

, Total 
..1 ..1 

•• r •• 
Total 

_ .. 0 0  • • 

I 
00 

• 



WYBONG CREEK AT WYBONG 

Year 1963 

Appendix 15 
S h e e t  3 

Year 1964 

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. 4800 8 477 29,572 Jan. 13 8 11 
. 

796 
Feb. 75 2 18 1,030 Feb. 13 4.5 9.6 5,580 
Mar. 75 2 15 926 Mar. 11 8 9 582 
Apr. 24 8 13 770 Apr. 2820 10 121 7,282 
May 3860 8 165 10,210 May 4400 12 498 30,862 
June 2700 20 95 5,706 June 2660 6,5 120 7,220 
July 66 29 47 2,898 July 29 20 28 1,758 
Aug. 555 20 44 2,750 Aug. 20 13 16 992 
Sept. 950 29 63 3,760 Sept. 380 12 43 2 , 5 8 0  ' 
Oct. 125 29 46 2,876 Oct. 41 12 18 1,138 
Nov. 125 8 31 1,848 Nov. 19 4.9 8.1 483 
Dec. 510 4.5 42 2,592 Dec. 4,8 2.3 3.5 216- 
Total .. .. .. 64,938 Total .. .. ,. 59,489 

Year 1965 Year 1966 

Jan. 4.9 0.9 2.5 158 Jan. 0.5 0,2 0.2 14 
Feb. 9.3 0.05 1.5 86 Feb. 0.2 0.1 0.2 10 
Mar. 0,13 0.05 0.1 7 Mar. 0.5 0.1 0.4 25 
Apr. 2.1 0.13 0.7 45 Apr. 0.3 0,1 0.2 11 
May 1.3 0.2 0.8 47 May 0.1 0.1 0.1 6 
June 1.9 0.2 1 61 June 3 0.1 1.2 69 
July 6.5 1.1 2,4 150 July 1.4 0.5 1.2 74 
Aug. 5.7 2,1 4.4 272 Aug- 3 0.4 1.3 78 
Sept. 3.3 0.1 1.4 84 Sept. 3 0.9 1,9 116 
Oct, 24 0.1 1.6 100 Oct- 488 0.9 15 950 
Nov. 1.3 0.2 0,8 48 Nov. 3477 4 79 4,750 
Dec. 4550 0.6 71 4,388 Dec. 12 2.7 4,2 261 
Total w0 00 5,446 Total , 0. ,. 6,364 

Year 1967 • Year 1968 

Jan. 1.5 0 0.7 46 Jan. 4040 1.7 537 33,268 
Feb. 0.15 0.15 0.15 8 Feb. 16 4 9 544 
Mar. 3410 2.2 110 6,842 Mar. 8 1.7 4.5 287 
Apr. 3 0.75 1.7 104 Apr. 1.7 1.2 1.3 77 
May 7.0 0.5 2.0 125 May 3590 1.7 86 5,325 
June No Records June 16 8 10 592 
July No Records July 16 8 IC.5 644 
Aug. 72 0 20 1,221 Aug. 266 8 30 1,856 
Sept. 5 2.3 4.1 247 Sept. 16 8 13 776 
Oct. 75 2 17 1,037 Oct. 12 1.7 8 470 
Nov. 10 .0 3 175 Nov..2.8 0.4 1 58 
Dec. 0 0 . 0 0 Dec. )4 0.4 7 440 

---. 
Total .. .. .. .. Total •. .. 44,337 
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GARDINERS CREEK AT LIDDELL. 

A p p e n d i x  16 
S h e e t  1 

LOCATION: L a t i t u d e  3 2 o 2 4 °  L o n g i t u d e  151o01' 

PERIOD OF ESTABLISHMENT: D e c e m b e r  1 9 5 9  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 7 years 

ZERO OF GAUGE: R . L . 8 0 . 2 3  Assumed Datum. 

CATCHMENT AREA: 3 0  S q u a r e  Miles. 

CONTROL: Concrete. 

EQUIPMENT: F l o a t  r e c o r d e r  i n s t a l l e d  O c t o b e r  1966 
S t a f f  g a u g e ,  r a n g e  0 t o  1 5  feet 

CURRENT METER OBSERVATIONS: ( a )  Number o b t a i n e d  73 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
7 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
7 YEARS: 

( b )  Maximum observation 
i n  c u s e c s  160 

( c )  Minimum observation 
i n  c u s e c s  0.02 

5 , 5 3 0  cusecs 

1 0  cusecs 

7 , 2 0 0  a c r e  feet 
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GARDINERS CREEK AT LIDDELL 

Year 1960 Year 1961 

Appendix 16 
S h e e t  2 

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 I Mean Max. Min. Mean 

Jan. No Records Jan. 211 0.08 1.4 86 
Feb. 10 0.07 0.4 22 Feb. 7.1 0.09 0.4 23 
Mar. 2 0.17 0.4 25 Mar. 2.2 0.10 0.2 13 
Apr. 3 0.07 0.4 25 Apr. 0.8 0.10 0.2 12 
May 0.4 0.07 0.2 12 May 0.2 0.09 0.2 7 
June 0.5 0.07 0.2 12 June 0.3 0.06 0.1 6 
July 2.3 0.07 0.5 32 July 2.3 0.06 0.1 8 
Aug. 2 0.06 0.3 17 Aug. 28 0.06 1.1 69 
Sept. 8 0.04 0.4 25 Sept. 0.3 0.04 0.1 5 
Oct. 31 0.04 1.2 71 Oct. 60 0.03 0.4 24 
Nov. 21 0.03 0.3 15 Nov. 580 0.06 13 787 
Dec. 21 0.06 0.7 42 Dec. 870 0.03 16 1,025_ 
Total .. .. .. .. Total .. .. .. 2,065 

Year 1962 Year 1963 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

7201 
No 

0.31 
441 

No 
2.5 

1970 
1040 

5.4 
48 

7.9 
1460 

0.011 
Records 

0.021 
0.031 

Records 
1.10 

0.9 
0.6 
0.3 
0.2 
0.1 
0.2 

26.3 

0.1 
1.1 

1.6 
22 

9.1 
0.8 
1.2 
0.4 

29 

1,628 

4 
68 

99 
1,398 

562 
46 
72 
23 

1,824 

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

5530 
562 
186 
740 

1790 
625 

6 
2270 

521 
15 
18 

900 

0.02 
0.9 
0.8 
0.1 
0.2 
0.2 
1.1 
0.8 
4.7 
0.5 
0.1 
0.1 

110 
5 
6 
8 

62 
16 

2 
31 
22 

2 
1 
8 

6,834 
296 
375 
512 

3,874 
978 

93 
1,920 
1,346 

102 
43 

579 
Total .. .. .. .. Total .. .. .. 16,952 

Year 1964 Year 1965 
Jan. 24 0.2 1.2 73 Jan. 0.4 0.2 0.2 15 
Feb. 4.9 0.1 0.2 10 Feb. 0.3 0.1 0.2 11 
Mar. 0.4 0.1 0.2 12 Mar. 0.2 0.1 0.1 9 
Apr. 1970 0.1 44 2,617 Apr. 0.3 0.1 0.1 9 
May 745 0.4 8.6 535 May 0.2 0.1 0.1 9 
June 3795 0.4 102 6,145 June 0.1 0.1 0.1 9 
July 2.4 0.4 0.7 44 July 33 0.1 0.8 47 
Aug. 1.3 0.5 0.8 46 Aug. 0.3 0.3 0.3 17 
Sept. 2 0.5 0.6 34 Sept. 1490 0.1 3;5 197 
Oct. 141 0.3 1.4 85 Oct. 66 0.1 1 63 
Nov. 1.3 0.2 0.2 14 Nov. 0.4 0.1 0.2 10 
Dec. 0.3 0.2 0.2 13 Dec. 240 0.1 1.8 110 
Total .. .. .. 9,628 Total .. .. .. 506 

Year 1966 Year 1967 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

0.11 
0.41 

No 
0.4 

No 
No 
No 
No 
No 

0.8 
3.5 

46 

0.11 
0.11 

Records 
0.02 
Records 
Records 
Records 
Records 
Records 

0.1 
0 
0 

0.1 
0.2 

0.13 

- 

0.2 
0.5 
0.4 

8 
12 
20* 

8 
1* 
2* 
2* 
2* 
1* 

14 
29 
26 

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

1.2 
1.4 

1070 
3.7 
1.5 
259 
7.5 
624 
350 
2.4 
0.7 
0.7 

0 

0 

v-4 

el 
CNI 

Csl 

CsJ 

CN 
0 

0 

• 

• 
• 

• 

• 

• 

• 

• 

0 

0 
0 

0 

0 

0 

0 

0 

0.3 
0.1 

9 
0.7 
0,5 

12 
1.4 

17 
15 

0.8 
0.2 
0.2 

20 
8 

532 
39 
30 

734 
88 

1,040 
923 

52 
12 
13 

Total .. .. .. 125* Total .. .. .. 3,521 

* Estimated 
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A p p e n d i x  16 
S h e e t  3 

GARDINERS CREEK AT LIDDELL 

Y e a r  1968 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean 

Jan. 271 0.4 71 4,422 
Feb. 37 1.2 10 561 
Mar. 1.5 0.2 0.7 43 
Apr. 0.9 0.2 0.5 ' 30 
May 84 0.1 3 173 
June 1.5 0.2 0.6 36 
July 1.6 0.3 0.5 32 
Aug. 3 0.3 1.3 81 
Sept. 1.5 0.3 0.9 56 
Oct: 0.7 0.2 0.4 25 
Nov. 1.5 0.1 0.3 18 
Dec. No Recoids 50* 

Total .. .. •. 5,527* 

* Estimated 
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BOWMANS CREEK AT RAVENSWORTH 

LOCATION: 

PERIOD OF ESTABLISHMENT: J a n u a r y  1 9 5 6  t o  date 

COMPLETE YEARS OF COMPUTED 
RECORDS: 11 yedrs. 

ZERO OF GAUGE: R . L . 6 3 . 6 0  Assumed Datum. 

CATCHMENT AREA: 7 9  S q u a r e  Miles. 

CONTROL: S a n d  a n d  Gravel 

A p p e n d i x  17 
S h e e t  1 

L a t i t u d e  3 2 ° 2 4 '  L o n g i t u d e  151°03' 

EQUIPMENT: F l o a t  r e c o r d e r  i n s t a l l e d  March 1956 
S t a f f  g a u g e ,  r a n g e  0 t o  1 5  feet. 

CURRENT METER OBSERVATIONS: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
1 1  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
11  YEARS: 

( a )  Number o b t a i n e d  : 103 

( b )  Maximum observation 
i n  cusecs 80 

( c )  Minimum observation 
i n  c u s e c s  0 

3 , 5 0 0  cusecs 

1 2 . 4  tusecs 

9 , 0 3 0  a c r e  feet 
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BOWMANS CREEK AT RAVENSWORTH. 

Y e a r  1956 

A p p e n d i x  17 
S h e e t  2 

Y e a r  1957 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan • „ ... ., Jan. 0.5 0 0-03 2 
Feb. 3500 21 255 14,774 Feb. 785 0 17 970 
Mar. 720 45 116 7,178 Mar. 140 0.5 3.8 240 
Apr. 1410 14 64 3,838 Apr. 2.5 0 0.4 27 
May 897 18 46 2,866 May 0.3 0 0.01 0.6 
June 640 18 50 2,978 June 0 0 0 0 
July 81 24 34 2,094 July 0 0 0 0 
Aug. 130 14 34 2,102 Aug. 0.1 0 0.07 4.4 
Sept. 14 14 14 840 Sept. 1.7 0,1 0.5 31 
Oct. 24 1.5 6.6 407 Oct. 0.9 0 0.3 15 
Nov. 1.5 0 0.7 42 Nov. 0 0 0 0 
Dec. 473 0 6.9 426 Dec. 27 0 0.5 29 
Total .. .. . Total .. .. .. 

1,319 

Y e a r  1958 Y e a r  1959 

Jan. 540 0 12 766 Jan. 75 0 4.5 276 
Feb. 140 0.3 12 680 Feb. 518 0 20 1,132 
Mar. 4.4 0 0.8 51 Mar, 125 0.5 4.7 292 
Apr. 1.7 0 0.2 10 Apr. 1.3 0.3 0.5 27 
May 19 0 0.5 30 May 0.5 0.4 0.5 28 
June 7 0 0.1 6 June 87 0.2 3.4 202 
July 0.9 0 0 2 July 129 1.3 10 626 
Aug. 27 0 1.0 63 Aug. 198 0.3 14 830 
Sept. 100 0 4.5 268 Sept. 3.3 0 1.0 61 
Oct. 160 0.5 11 667 Oct. 325 0 18 1,096 
Nov. 4.3 0 0,2 14 Ncv. 373 2,5 36 2,140 
Dec. 21 0.3 20 Dec. 85 0.1 2.5 154 

Total .. 2,577 Total .. 
• I% s• 6,864 

Y e a r  1960 Y e a r  1961 

Jan. 0.4 0 0.02 1.4. Jan. 141 0 6 372 
Feb. 0 0 0 0 Feb. 7.4 0 0.5 26 
Mar. 0 0 0 0 Mar. 0.4 0 0.06 4 
Apr. 0 0 0 0 Apr. 0 0 0 0 

May 0 0 0 0 
, May 0 0 0 0 

June 0 0 0 0 June 0 0 0 0 
July 131 0 11 686 July 0 0 0 0 
Aug. 16 0.3 4.2 259 Aug. 175 0 13 827 
Sept. 85 0 4-7 284 Sept. 15 1.7 4.9 292 
Oct. 52 0 3.8 236 Oct. 4.4 0 0.9 56 
Nov. 4.5 0 0 3 17 Nov. 758 0 36 2,139 
Dec. 13 0 1.4 85 Dec. 670 11.1 59 3,682 

Total .. . 1,568 Total •. .. .. 7,398 

Y e a r  1962 Y e a r  1963 
r--- 

Jan. No Records Jan. 861 7.1 60 3,720 
Feb. No Records Feb. 97 7.1 16 896 
Mar. 9 . 1 0 . 1  2 . 9 1  4 . 7  I 292 Mar. 750 5.6 68 4,198 
Apr. No Records Apr. 525 8.1 30 1,816 
May No Records May 826 38 133 8,236 
June No Records June 478 32 90 5,420 
July 343 8 32 1,974 July 155 19 31 1,920 
Aug. 125 8.5 22 1,344 Aug. 736 9.5 43 2,686 
Sept, 52 5 10 620 Sept. 798 3,2 64 3,850 
Oct. ' 69 3.1 8 512 Oct. 74 21 33 2,034 
Nov. 18 1.3 319 234 Nov. 72 16 20 1,232 
Dec. 722 0.7 34 2,136 Dec. 412 4.3 22 1,350 

Total. . .. Total , . • 4. 37,358 
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BOWMANS CREEK AT RAVENSWORTH 

Y e a r  1964 Y e a r  1965 

A p p e n d i x  17 
S h e e t  3 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 2/ 2.7 9 544 Jan. 0 0 0 0 
Feb. 5 1 2.5 148 Feb. 0 0 0 0 
Mar. 3.3 0.3 0.9 56 Mar. 0 0 0 0 
Apr. 425 0.1 23 1,382 Apr. 0 0 0 0 
May 455 6 29 1,810 May 0 0 0 0 
June 1347 9.5 81 4,842 June 0 0 0 0 
July 13 6.9 11 7,028 July 62 0 9.2 569 
Aug. 7.7 5.2 6.4 398 Aug. 6.9 0.3 1.6 100 
Sept. 7.7 3.7 5.1 308 Sept. 1.2 0 0.9 22 
Oct. 21 4.4 7.3 454 Oct. 107 0 2,9 182 
Nov. 8.5 1.1 2.9 176 Nov. 2.8 0 0.4 24 
Dec. 1.6 0 0.3 18 Dec. 125 0 3.6 290 
Total .. .. .. 17,164 Total ,. .. •• 1,187 

- 

Y e a r  1966 Y e a r  1967 

Jan. 0 0 0 0 Jan. 0 0 0 0 
Feb. 0 0 0 0 Feb. 0 0 0 0 
Mar. 0 0 0 0 Mar. 304 0 13-2 818 
Apr. 0 0 0 0 Apr. 56 0.7 9 542 
May 0 0 0 0 May 2.2 0.7 0.8 51 
June 0 0 0 0 June 373 0.5 77 4,600 
July 0 0 0 0 July 106 0.6 25 1,522 
Aug. 0 0 0 0 Aug. 580 7 39 2,430 
Sept. 0 0 0 0 Sept. 420 15 41 2,448 
Oct. l) 0 0 0 Oct. 400 13 38 2,336 
Nov. 0 0 0 0 Nov. 23 0 11 639 
Dec. 0 0 0 0 Dec. 3 0 0.2 11 
Total .. .0 .. 0 Total .. .. .. 15,397 

Y e a r  1968 

Jan. 490 0 70 4,316 
Feb. 7 2 4 238 
Mar. 5 1.5 2.7 168 
Apr. 2.6 0.6 1.4 84 
May 135 0.4 13 838 
June 7 1.8 4 244 

Juiy 4 1.5 2.4 148 
Aug. 102 i.2 28 1,730 
Sept. 52 0.6 10 628 
Oct. 12 0 2 134 
Nov. 0.6 0 0 0 
Dec. 16 0 0.1 8 
Total .. .. .. 8,536 



-121- 

GLENNIES CREEK AT MIDDLE FALBROOK 

LOCATION: 

PERIOD OF ESTABLISHMENT: J a n u a r y  1 9 5 6  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 11 years. 

ZERO OF GAUGE: R . L . 6 6 . 3 8  A s s u m e d  Datum 

CATCHMENT AREA 1 7 1  S q u a r e  Miles 

CONTROL: Sand 

A p p e n d i x  18 
S h e e t  1 

L a t i t u d e  3 2 ° 2 7  L o n g i t u d e  151°09' 

EQUIPMENT: F l o a t  r e c o r d e r  i n s t a l l e d  J a n u a r y  1960. 
S t a f f  g a u g e ,  r a n g e  2 . 5  t o  3 0  feet. 

CURRENT METER OBSERVATIONS: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
11 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
11 YEARS: 

( a )  N u m b e r  o b t a i n e d  96 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

3 2 , 1 0 0  cusecs 

8 5  cusecs 

6 2 , 0 0 0  a c r e  feet 

2,740 

0 
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GLENNIES CREEK AT MIDDLE FALBROOK 

Y e a r  1956 

A p p e n d i x  18 
S h e e t  2 

Y e a r  1957 

Month 
Discharge 
I n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min, Mean 

Jan. 00 MO 040 ea Jan. 13 0 4 ... 240 
Feb. 26500 24 1176 68,226 Feb. 12100 J.6 360 20,166 
Mar. 31600 126 1000 62,020 Mar. 146 12 41 2,560 
Apr. 5610 36 322 19,330 Apr. 12 5.6 9 544 
May 960 70 169 10,454 May 8 3,6 5.1 318 
June 1520 36 139 8,350 June 8 3.6 4.3 248 
July 195 36 69 4,282 July 8 3.6 5.4 338 
Aug. 660 36 107 6,618 Aug, 121 3.6 18 1,106 
Sept. 24 16 20.8 1,248 Sept. 44 2.1 9 536 
Oct. 36 16 27.5 1,704 Oct. 2.1 0 0.3 20 
Nov. 24 0.8 7.9 474 Nov. 0 0 0 0 
Dec. 195 0.8 16 1,000 Dec. % 0 0 0 0 

Total . • .. .. . Total .. .. .. 26,076 

Y e a r  1958 Y e a r  1959 

Jan. 110 0 6.3 390 Jan. 146 0 31 1,898 
Feb. 

. 
85 1 10 570 Feb. 3360 8 94 5,244 

Mar. 16.5 0 2.2 134 Mar. 44 12 19 1,202 
Apr. 16.5 0 2.8 166 Apr. 53 8 26 1,552 
May 17 1 5.6 346 May 27 8 12 756 
June 98 0 11 640 June 220 3•6 17 998 
July 85 3.6 19 1,170 July 374 22 63 3,878 
Aug. 12 3.6 5 312 Aug. 824 27 81 5,050 
Sept. 44 3.6 13 784 Sept. 44 21 28 1,664 
Oct, 

. 
85 2.1 19 1,208 Oct. 2500 16 178 11,060 

Nov. 2 0 0.1 7 Nov. 2420 42 178 , 10,680 
Dec. 8 0 1 61 Dec. 42 3.6 14 874 

Total .. 40 44 5,788 Total .. .. .. 44,856 

Y e a r  1960 Y e a r  1961 

Jan. 25 0.3 3.8 235 Jan. 357 6.5 59 3,678 
Feb. 110 0.4 12 668 Feb. 121 8 28 1,592 
Mar. 158 13 42 2,588 Mar. 27 4 11 666 
Apr. 44 5.4 14 826 Apr. 12 0.7 3.6 216 
May 12 2.4 6.4 398 May 7 2.2 4.1 254 
June 110 6.0 29 .1,752 June 874 3 57 3,406 
July 365 19 62 3,874 July 11 4.6 6.9 426 
Aug. 85 12 37 2,302 Aug. 916 2.2 61 3,794 
Sept. 110 6 29 1,718 Sept. 74 7.4 28 1,656 
Oct. 58 5.5 18 1,086 Oct. 22.2 3 8.2 508 
Nov. 10 0 3.5 208 Nov. 3750 3 76 4,536 
Dec. 812 0 54 3,352 Dec, 4700 25 395 24,488 
Total .. .. .. 19,007 Total .. .. .. 45,220 

Y e a r  1962 Y e a r  1963 

Jan. 6600 39 432 26,782 Jan. 7950 13 268 16,604 
Feb. 1000 27 75 4,194 Feb. 1620 16 75 4,226 
Mar. 155 17 36 2,244 Mar. 21470 13 1093 67,734 
Apr. 11400 14 652 39,098 Apr. 5475 60 302 18,110 
May 32100 21 989 61,306 May 10700 164 897 55,590 
June 95 29 50 2,988 June 2685 128 350 20,992 
July 1056 24 79 4,894 July 752 56 139 8,648 
Aug. 160 20 36 2,228 Aug. 4300 44 202 12,516 
Sept. 626 14 54 3,228 Sept. ' 6320 54 438 26,282 
Oct. 227 19 39 2,436 Oct. 291 22 90 5,590 
Nov. 65 1.4 16 972 Nov. 119 22 60 3,606 
Dec. 9000 0.7 355 22,022 Dec. 1100 5 108 6,670 

Total .. ' .. .. 172,392 Total .. .. .. 246,568 
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GLENNIES CREEK AT MIDDLE FALBROOK 

Y e a r  1964 Y e a r  1965 

A p p e n d i x  18 
S h e e t  3 

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. 72 1 12 744 Jan, 2 0 0.07 5 
Feb 11 6 9 524 Feb, o o o o 
Mar. 408 0,5 29 1,822 Mar0 o o o o 
Apr. 2264 0 99 5,942 Apr, 40 o 1 60 
May 2510 27 111 6,900 May o o o o 
June 12200 20 490 29,418 . June o o o 0 
July 45 22 31 1,896 July 1660 0 67 4,172 
Aug, 21 6 13 824 Aug..' 10 2.1 4.7 284 
Sept, 6 1 2 146 Sept, 6 0,8 2-7 164 
Oct„ 94 0 12 726 Oct, 4945 0 41 2,556 
Nov. 38 1 12 734 Nov. 7.5 0 1 3 79 
Dec. 1 0 0,1 10 Dec. 77 3 0.5 30 

Total .. 49,686 Total .- 0. .„ 7,350 

Y e a r  i966 Y e a r  1967 

Jan. 
Feb, 
Mar0 

_Apr, 
May 
June 
July 
Aug, 
Sept, 
Oct. 
Nov, 
Dec, 

o 
0 

o 
o 

5.8 
76 

1,7 
14 
14 

140 
28 
76 

o 
o 
o 
o 
0 

1,3 
0 
0 
0 
0 
0 
0 

o 
o 
o 
o 

0,7 
8 

0.7 
0.6 
2.1 

16 
7,1 
7.3 

0 
0- 
0 
0 

42 
486 

46 
39 

124 
971 
428 
453 

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

o 
. 87 
4802 

884 
108 

5945 
666 

13208 
No 
N6 

84 
17 

0 
o 
6 

18 
15 
18 
35 
46 

Records 
Reecrds. 

6 
3 

o 
7 

157 
147 

32 
624 
121 
401 

22 
7 

o 
400 

9,726 
8,854 
1,982 

37,452 
7,520 

24,858 

1,302 
432 

Total ,589 T6ta1. 
.• .. 

Y e a r  1968 

Jan. 8000 3.3 695 43,066 
Feb. 66 23 41 2,370 
Mar. 454 14 48 2,997 
Apr, 17 10 13 785 
Ma)., 1.251 8 76 4,708 
June 21 9 14 816 
July 26 9 12 748 
Aug. 925 9 121 7,484 
Sept. 100 2 28 1,660 
Oct. 157 o 9 560 
Nov. 0 0 0 0 
Dec. 71 • 0 2.7 167 

Total • ... , 65,361 
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A p p e n d i x  19 
S h e e t  1 

CONCEWAI CREEK AT EGLINFORD. 

LOCATION: 

PERIOD OF ESTABLISHMENT: May 1 9 4 8  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 2 0  years 

ZERO OF GAUGE: R . L .  9 5 . 3 0  Assumed Datum. 

CATCHMENT AREA: 3 3  S q u a r e  Miles. 

CONTROL: L o g  i n  gravel. 

L a t i t u d e  3 2 ° 5 3 '  L o n g i t u d e  151°16' 

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  A u g u s t ,  1963. 
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  108 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
2 0  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
2 0  YEARS: 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

5 , 9 2 5  cusecs 

3 9  cusecs 

2 9 , 0 0 0  a c r e  feet 

75 

0 
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CONGEWAI CREEK AT EGLINFORD 

Year 1948 Year 1949 

Appendix 19 
S h e e t  2 

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. .. Jan. 31 0.2 4.9 305 
Feb. Feb. 368 1.3 30 1,660 
Mar. .. .. .. 09 Mar. 2620 17 173 10,722 
Apr. .. 09 00 00 Apr. 20 8 11 663 
May .. 00 00 00 May 3040 6.5 59 3,659 
June 2580 5 245. 14,690 June 5850 17 458 27,506 
July 17 5 8.9 553 July 1106 17 59 3,688 
Aug, 5 1.3 3.1 195 Aug. 190 16 34. 2,134 
Sept. 56 1.3 10 604 , Sept. 61 21 34 2,050 
Oct. 6.5 0.5 2.2 137 Oct. 47 20 28 1,745 
Nov. 0.5 0 0.3 19 Nov. 23 15 18 1,117 
Dec. 1.3 0 0.2 16 Dec. 47 12 19 . 1,207 
Total tt 60 00 00 Total .. .. .. 56,456 

Year 1950 • Year 1951 

Jan. 84 11 24 1,474 Jan. 5000 10 386 23,956 
Feb. 2160 14,, 147 8,224 Feb. 112 4 22 1,254 
Mar. 538 23 1... 60 3,738 Mar. 835 7 43 2,652 
Agr. 41 23 32 1,920 Apr. 13 2.4 5.7 3424 
May 39 17 28 1,722 May 7 2.4 3.4 208 
June 5650 14 956 657,394 June 2055 2.4 106 6,348 
July 1780 28 217 13,484 July 59 4 20 1,268 
Aug. 197 13 47 2,884 Aug. 13 2,4 5.6 348 
Sept. 1900 7 85 5,070 Sept. 4 1.2 1.9 112 
Oct. 24 7 13.9 864 Oct. 3.2 10.6 1.6 99 
Nov. 1230 4 71 4,274 Nov. 0.6 0.1 ,, 0.3 17 
Dec. 20 4 9.9 616 Dec. 0.2 0.1 0.1 8 
Total .. ., .. 101,664 Total .. .. .. 36,612 

Year 1952 Year 1953 
, 

Jan. 0.4 0.4 0.4 24 Jan. 24 1.3 5.9 368 
Feb. 0.4 0.4 0.4 24 Feb. 96 1.3 15 824 
Mar. 6 0 0.8 52 Mar. 18 5.7 11 705 
Apr. 12 0.4 2.1 124 Apr. 8.8 1.3 4.1 247 
May 3 0.4 1.1 70 May 5500 3.2 327 20,270 
June 160 0,2 10 630 June 9 4 6 382 
July 1205 0,4 65 4,040 July 4 3 4 266 
Aug. 5550 15 495 30,706 Aug. 3 3 3 186 
Sept. 15 4 8 504 Sept. 3 1.3 1.8 106 
Oct. 15 . 

3 5 310 Oct. 1.3 0.4 0.84 52 
Nov. 5. 1,3 2 118 Nov. 0.8 0.2 0.5 28 
Dec. 7.5 0.2 0.7 42 Dec. 0.2 0 0.05 2 
T o t a l ,  . .  ,. .. 36,644 Total 00 90 00 23,436 

Year 1954 Year 11)5 • 
, 

Jan. 6 0 1.2 76 Jan. 21 0.6 6 370 
'Feb. 5450 0 172 9,638 Feb. 3860 3.2 359 20,096 

Mar. 49 3.2 12 746 Mar. 1013 36 170 10,532 
Apr. 3.2 1.3 2 118 Apr. 3180 14 89 ' 5,360 
May 3.2 1.3 1.5 96 May 3180 14 94 5,844 
June 3.2 1,3 1.7 106 June 40 16 26 1,572 
July 70 1.3 13 812 July 14 9 10 594 
Aug. 5.7 1.3 3.4 214 Aug. 8 2,5 4.6 286 
Sept. 7.2 1.3 2.9 176 Sept. 32 2.5 6.1 368 
Oct. 59 1,3 11 702 Oct. 3.4 1.7 2.5 154 
Nov. 41 3.2 14 856 Nov. 40 0.9 6.4 388 
Dec. 25 0 2.9 178 Dec. 7 2.5 3.7 230 

I 
Total ,. .. .. 13,718 Total .. ,. .. 45,794 
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CONGEWA1 CREEK AT EGLINFORD 

Y e a r  1956 

A p p e n d i x  19 
S h e e t  3 

Y e a r  1957 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Monthl 
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 0.9 2.2 138 Jan. 0.5 0.2 0.4 22 
Feb. 1900 3-4 224 13,018 Feb. 1430 0,2 39 2,164 
Mar. 5925 35 268 16,614 Mar. 15 2.7 6.7 414 
Apr. 47 12 22 1,298 Apr. 2 . 7  0.8 1.5 92 
May 47 9 18 1,138 May 0 . 7  0.5 0.6 34 
June 2620 6 116 6,982 June 0 . 5  1 0.3 0.4 26 
July 31 7 15 940 July 4 . 9  0.5 1.2 77 
Aug. 160 6 23 1,398 Aug, 114 0.5 11 674 
Sept. 5 2.6 3.7 220 Sept, 18 1.1 3.7 224 
Oct. 21 1.8 5.5 338 Oct. 0.2 0.4 25 
Nov. 2.6 0.7 1.6 94 Ncv, 460 0..2 6 . 3  380 
Dec. 3 0.5 1.1 68 Dec, 0 0 0 0 

Total .• • a .. 42,246 T o t a l  .. . .  4,133 

Y e a r  1958 Y e a r  1959 

Jan. 
Feb. 
Mar. 
Apr. 
May 

5.6 
36 
IA 

3.5 
3.5 

C 
0.7 
1.2 
0.4 
0.7 

0.2 
8.5 
5.5 
1.5 
1.9 

14 
474 
342 

87 
119 

J a n .  ! 47 
F e b .  1 1130 

1 
M a r .  49 
A p r .  32 
May 4.5 

.0.1 
3,5 
5.5 
4.6 

2 

7.4 
45 
15 

, 
10 

, 2.8 

456 
2,492 

950 
624 
174 

June 21 0.7 5.7 340 J u n e  1 3 6  ! 1 . 2  9-9 
1 

592 
July 11 1,2 4.4 272 J-I.Jiy 47  1 5 . 5  1 13 808 
Aug, 5.6 1.2 2.8 170 Aug. 21 1 2_9 i 6.8 424 
Sept. 1.2 0.7 0.7 43 Sept. 21 1 2 . 9  i 6.3 376 
Oct. 3.5 0.2 1.1 71 Oct. 8 5  ! 2 . 9  , 21 13,144 
Nov. 0.2 0 0.04 2 Nov. No Records 4,520* 
Dec. 0,7 0 0.4 23 I D e c ,  No Records 1,780* 

Total 1 ., .. .• 1,957 1 II:Total 
. .  . 

26,340* 

Y e a r  1960 Y e a r  1961 
I • i 

Jan. ' No Records 440* Jan. No Records 490* 
Feb. 15 3.4 5.9 330 Feb. No Records 130* 
Mar. 35 6.1 11 710 Mar. No Records 120* 
Apr. 6.1 4.7 5.2 310 Apr. No Records 130* 
May 6.1 4.2 4.8 300 May No Records 110* 
June 17 4.2 9.6 574 June ' No Records 320* 
July 5.6 5.1 5 . 2  

. 
•322 July No Records 120* 

Aug. No Records 260* Aug. 157 5.8 25 1,522 
Sept. No Records • 180* Sept. - 11 0.8 2.7 162 
Oct. No Records 200* Oct. 9 0.6 4.3 268 
Nov. No Records 100* Nov. 60 1.5 16 966 
Dec. No Records 2,520* Dec. 255 5.6 33 2,016 

Total .. 6,246* Total g. .i. ,. 6,354* 

Y e a r  1962 Y e a r  1963 
",-----r 1- _ 

Jan. 136 7.7 37 1 2 , 2 6 2  i Jan, 33 4.5 12 722 
Feb. 2580 10 187 10,472 Feb. 18 3,6 6.8 382 
Mar. 69 9 22 1,384 Mar. 2800 4 160. 9,950 
Apr. 51 13 21 1,282 Apr. 4600 10 403 24,972 
May 5700 14 356 22,080 May 1330 31 283 17,542 
June )4 6.2 9 542 June 700 31 94 5,664 
July 388 5.6 39 2,434 July 47 8 22 1,384 

Aug. 24 7,5 11 688 Aug. 430 6.1 18 1,134 
Sept. 88 5 14 838 S e p t .  310 6.1 1 47 2,850 ' 
Oct. 7,5 5 5.4 338 Oct. 27 8.3 17 1,046 
Nov. 11 1.7 4.1 246 Nov. 14 7.2 9.1 548 
Dec. 1780 1.7 77 4,792 D e c .  114 7.2 

4 
44 2,728 

Total .. • .• . .  47,378 Total . .  . .  . ., 68,922 

* Estimated 
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CONGEWAI.CREEK AT EGLINFORD 

Year 1964 

Appendix 19 
S h e e t  4 

Year 1965 

Month 
Dispharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

_Discharge 
f o r  Month 
Acre  F e e t  , Max. Min. Mean Max. Min. Mean 

Jan. 43 4.2 13 784 Jan. 0.2 0.1 0.1 9 
Feb. 39 1.8 12 680 Feb. 0.2 0 0.04 2 
Mar. 24 0.6 2.9 178 Mar. 0 0 0 0 
Apr. 22 1.5 5.2 320 Apr. 0 0 0 0 
May 20 2.7 4.9 304 May 0 0 0 0 
June 610 2.7 145 8,698 June 0 0 0 0 
July No Records 630* July 348 0.1 16 970 
Aug. 11 2.1 4 246 Aug. 2.7 0.5 1.1 70 
Sept. 3.8 1.5 2.6 156 Sept. 2.7 0.6 1.4 86 
Oct. 2.4 0.6 1.4 90 Oct. 60 0.1 6.7 414 
Nov. 14 0.6 2.9 172 Nov.. 2.1 0.1 0.6 35 
Dec. 0.6 0.2 0.5 31 Dec. 64 0.1 17 1,060 
Total .. .. .. 12,289 Total .. .. 2,646 

Year 1966 Year 1967 

Jan. 2.7 

00 

0 

• 

• 

. 

0 

0 

0 

0 

0 

0 

4's 

I--• 

000 

I—• 

I 

0.7 44 Jan. 3.8 0 0.2 14 
Feb. 1.4 0.2 12 Feb. 40 0.3 5.6 315 
Mar. 1.5 0.3 21 Mar. /013 4.2 37 2 , 2 9 0  ' 
Apr. 0.4 0.1 5 Apr. 13 2.7 6.9 414 
May 4.2 1.3 82 May 3.5 0.2 1.4 90 
June 2.7 1.1 67 June 3660 0.2 148 8,882 
July 0.6 0.3 16 July 68 3 16 1,015 
Aug. 1.0 0.1 7 Aug. 5350 8 149 9,249 
Sept. 1.3 0.5 31 Sept. 967 5 50 3,007 
Oct, 0.4 0.06 4 Oct. 835 4 32 1,982 
Nov. 30 3.0 181 Nov. 11 2 5 306 
Dec. 9.7 1.1 68 Dec. 3 0.2 0.7 42 
Total •• 538 Total .. .• 27,606 

Year 1968 

Jan. 
Feb. 
Mar. 
Apr. 
May, 
June. 
July. 
Aug, 
Septt 
Oct. 
Nov, 
Dec. 

3300 
8 

57 
16 
39 

3 
5 

108 
4 

1.1 
12 

0-3 

0 1 
1.4 
1.4 
1.8 
1.4 
2,2 
1.4 

1 
1.2 
.0.3 

0 
0 

192 
5 

18 
5 
6 

2.5 
2.6 

13 
205 
0,7 
2.8 
0.2 

11,850 
302 

1,126, 
284 
385 
137 
151 
820 
1.48 

41 
170 

10 

Total - ,. 15,424 

* Estimated 
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WOL,OMBI BROOK AT HANGING ROCK 

LOCATION: 

PERIOD OF ESTABLISHMENT: A p r i l  1 9 5 8  t o  date 

COMPLETE YEARS OF COMPUTED 
RECORDS: 9 years 

ZERO OF GAUGE: R . L .  5 9 . 6 1  Assumed Datum 

CATCHMENT AREA: 1 5 0  S q u a r e  Miles. 

CONTROL: Sand 

A p p e n d i x  20 
S h e e t  1 

L a t i t u d e  3 2 ° 5 4 '  L o n g i t u d e  151°09' 

EQUIPMENT: F l o a t  r e c o r d e r  i n s t a l l e d  May 1958 
S t a f f  g a u g e ,  r a n g e  0 t o  3 5  feet. 

CURRENT METER OBSERVATIONS: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
9 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
9 YEARS: 

( a )  Number o b t a i n e d  131 

( b )  Maximum observation 
i n  c u s e c s  8,490 

( c )  Minimum observation 
i n  c u s e c s  0 

1 9 , 1 0 0  cusecs 

4 7  cusecs 

3 4 , 3 0 0  a c r e  feet 
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WOLLOMBI BROOK AT HANGING ROCK 

Year 1958 

Appendix 20 
S h e e t  2 

Year 1959 

Month 
D i s c h a r g e  '''Discharge 
i n  Cusecs f o r  Month 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. 

.. 
• 0 

•• 

0, 
22 
15 

3.7 
2 

2.9 
0 

•. 
• 0 

• • 
•.. 

.. 
2 
2 

0.3 
0.2 

0 
. 0 

No Records 

•• 
• 0 

•• 

.. 
8.3 
6.5 
2.2 
0.7 
1.1 

0 

• . 
.. 
•• 
• •  • 
ee 

497 
404 
139 

42 
70 

0 

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

741 
881 

92 
55 

462 
' 2200 

530 

No 
No 

91 
8.61 

No 
No 
No 

9 
11 

2.5 
46 
31 

Records 
Records 

301 
241 

Records 
Records 
Records 

26 
22 
99 

224 
86 

1,854 
1,412 

1,596 
1,290 
6,130 

13,458 
5,324 ,Dec. 

Total .. 
[ 

.. 
I f •  • • 0 

_ 
Total •• 

Year 1960 Year 1961 

Jan. 38 6.2 21* 1,310 Jan. 20 3 11 700 
Feb. 15 6 8.2 473 Feb. 10 2 3.4 192 
Mar. 38 6 13 812 Mar. 6.8 1.2 2.8 172 
Apr. 9.5 3.6 6.5 380 Apr. 8 1.7 3.1 184 
May 10 3 5.3 328 May 4.7 2 2.6 160 
June 38 4.4 10 608 June 18 2 7.6 454 
July 16 6 8.3 514 'July 5 2 2.8 174 
Aug. 7 5 6 372 Aug. 306 2 69 4,264 
Sept. 9 3 4.3 260 Sept. 122 3.5 20 1,228 
Oct. 10 1.5 4.5 278 Oct. 14 3.5 5.2 326 
Nov. 5.6 1.2 2.4 144 Nov. 364 1.9 79 4,744 
Dec. 570 1 75 4,630 Dec. 1595 27 179 11,176 
T o t a l _  .. .. .. 10,109 Total .. .. .. 23,774 

Year 1962 Year 1963 

Jan. 726 59 189 11,710 Jan. 46 13 22 1,354 
Feb. 5660 62 409 22,924 Feb. 31 7 13 738 
Mar. 370 17 62 3,872 Mar. 1445 8 184 11,386 
Apr. 76 18 33 1,962 Apr. 10900 19 445 26,683 
May s'19100 15 530 32,878 May. 10600 61 768 47,568 
June 42 31 37 '2,208 June 606 48 161 9,669 
July 853 30 98 6,046 July 171 25 60 3,752 
Aug. 131 20 36 2,244 Aug. 540 18 39 2,440 
Sept. 35 13 18 1,092 Sept. 425 22 92 5,518 
Oct. 17 6 

. 
9 ' 540 Oct. 133 16 30 1,849 

Nov. 11 4 5.6 318 Nov. 23 10 16 992 
Dec. 258 4 25 1,532 Dec. 73 7 22 1,364 
Total .. ,. .. 87,346 Total . .  _ .. .. 113,313 

Year 1964 Year 1965 

Jan. 9 5.3 7.2 448 Jan. 0.6 0 0.1 4.3 
Feb. 5 2.3 3.4 196 Feb. 0.1 0 0 0.6 
Mar. 23 1.4 4.2 262 Mar. 0 0 0 0 
Apr. 40 0.8 5.7 346 Apr. 0.1 0 0 0.9 
May 10 6 8 494 May 0.4 0.05 0.2 14 
June 6350 5 376 22,574 June 1.1 0.4 0.4 25 
July 30 6 15 900 July 99 0 8.9 553 
Aug. 17.6 2.7 6.4 408 Aug. 5 0.81 1.6 97 
Sept. 8 2.7 4.4 263 Sept. 1.4 0.6 0.9 57 
Oct. 15 0.9 3.6 224 Oct. 48 0.1 4.8 297 
Nov. 19 1 7 416 Nov. 2.2 0.1 0.7 43 
Dec. 2.2 0.1 0.5 32 Dec. 60 0.3 14 844 
Total .. .. .. 26,563 Total .. .. .. 1,936 
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WOLLOMBI BROOK AT HANGING ROCK 

Year 1966 

Appendix 20 
S h e e t  3 

Year 1967 

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. 1.4 0.01 0.5 33 Jan. 6.9 0 0.6 35 
Feb. 0.3 0 0 2.4 Feb. 7.3 0 1.1 64 
Mar. 0.6 0 0.1 8.8 Mar. 104 3.2 18 1,136 
Apr. 0 0 0 0 Apr. 4.8 1.8 3.3 200 
May 0.9 0 0.1, 5.7 May 2.1 1.1 1.5 91 
June 0.8 0.4 0.6 36 June 759 1.2 80 4,784 
July 0.6 0.3 0.3 21 July 133 13 37 2,316 
Aug. 0.5 0.1 0.3 18 Aug. 3826 25 265 16,430 
Sept. 0.3 0 0.1 5.7 Sept. 80 11 64 3,955 
Oct. 0 0 0 0 Oct. 106 11 18 1,126 
Nov. 111 0 6.6 394 Nov. 15 7 13 796 
Dec. 1.2 0 0.3 17 Dec. 7 0 2 130 
Total .. .. .. 

_ 
542 Total .. .. .. 31,063 

Year 1968 

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

990 
36 
23 
14 
15 

5 
13 
41 

8 
0.3 

0 
No 

0.1 
18 

8 . 
2.8 
2.6 
1.6 
4.6 
1.4 
1.6 

0 
0 

Records 

130 
30 
14 

7 
6 

2.6 
9 

12 
4 

0.1 
0 

8,080 
1,676 

874 
427 
361 
156 
552 
760 
249 

1 
0 

15* 

Total .. .. .. 0,151* 

* Estimated 
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HUNTER RIVER AT SINGLETON 

LOCATION: 

PERIOD OF ESTABLISHMENT: N o v e m b e r  1891  t o  date 

COMPLETE YEARS OF COMPUTED 
RECORDS: 7 0  years 

ZERO OF GAUGE: R . L . 8 6 . 8 0  W a t e r  C o n s e r v a t i o n  Datum. 

C A T C H W I  AREA: 6 , 3 5 0  s q u a r e  miles. 

CONTROL: Sand. 

EQUIPMENT: S t a f f  G a u g e ,  r a n g e  0 t o  5 0  feet 

CURRENT METER OBSERVATIONS: ( a )  N u m b e r  o b t a i n e d  571 

A p p e n d i x  21 
S h e e t  1 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 70 
YEARS: 

MEAN ANNUAL DISCHARGE FOR 70 
YEARS: 

REMARKS: 

L a t i t u d e  3 2 ° 3 3 '  L o n g i t u d e  151°09. 

( b )  Maximum observation 
i n  c u s e c s  : 110,000 

( c )  Min imum observation 
i n  c u s e c s  0 

4 4 3 , 0 0 0  cusecs. 

9 8 4  cusecs 

7 1 9 , 0 0 0  a c r e  feet 

P r i o r  t o  1 8 9 8  f e w  d i s c h a r g e  measurements 
w e r e  t a k e n ,  a n d  a s  r e c o r d s  d u r i n g  this 
p e r i o d  a r e  l i k e l y  t o  b e  s u b j e c t  to 
e r r o r ,  t h e y  h a v e  n o t  b e e n  i n c l u d e d  in 
t h i s  appendix. 
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HUNTER RIVER AT SINGLETON - 

Year 1398 Year 1899 

Appendix 21 
S h e e t  2 

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. 26900 360 2337 144,920 Jan. 272 140 176 10,894 
Feb. 57560 510 6257 350,400 Feb. 129 93 115 6,426 
Mar. 1200 540 757 46,950 Mar. 93 83 87 5,406 
Apr. 600 390 462 27,750 Apr. 1200 83 376 22,564 
May 1900 375 778 48,220 May 177 118 146 9,046 
June 18600 435 1971 118,290 June 1620 105 528 31,702 
July 3830 750 1398 86,670 July 9420 540 1435 89,000 
Aug. 1560 600 873 54,150 Aug. 5,1800 600 7439 461,220 
Sept. 32700 660 3375 202,480 Sept. 2680 705 1152 69,120 
Oct. 780 450 593 36,750 Oct. 1080 480 723 44,820 
Nov. 570 230 331 19,846 Nov. 990 420 669 46,170 

Dec. 420 152 219 13,572 Dec. 405 242 314 19,476 

Total .. .. .. 1,149,998 Total .. .. .. 809,844 

Year 1900 Year 1901 

Jan. 450 230 295 18,150 Jan. 480 140 235 14,480 
Feb. 242 129 190 10,556 Feb. 360 93 180 9,970 
Mar. 218 83 130 7,986 Mar. 300 55 137 8,392 
Apr. 360 93 193 11,491 Apr. 540 129 227 13,490 
May 780 140 294 18,067 May 390 218 288 17,682 
June 13600 480 3678 218,784 June 660 190 326 19,400 
July 23500 1200 3953 242,977 July 1200 300 685 42,199 
Aug. 1660 615 1013 62,276 Aug. 2370 .272 567 34,831 
Sept. 735 585 641 38,133 Sept. 1350 272 526 31,300 
Oct. 585 257 417 25,604 Oct. 1200 242 432 26,574 
Nov. 375 218 268 15,939 Nov. 630 218 359 21,363 
Dec. 840 286 421 25,856 Dec. 

- 
480 73 211 12,965 

Total .. .. .. 695,821 Total .. .. .. 252,649 

Year 1902 Year 1903 

Jan. 218 55 102 6,244 Jan. 272 30 79 4,866 
Feb. 73 36 54 '2,974 Feb. 30 11 19 1,065 
Mar. 480 36 122 7,476 Mar. 300 11 31 1,888 
Apr. 64 36 47 2,810 Apr. 242 11 45 2,663 
May 83 36 59 3,611 May 390 30 104 6,405 
June 93 55 72 4,313 June 1380 73 376 22,368 
July 165 64 109 6,724 July 300 55 123 7,587 
Aug. 360 93 181 11,158 Aug. 3830 242 741 45,579 
Sept. 390 140 275 16,360 Sept. 27700 286 2907 172,961 
Oct. 1900 165 484 29,743 Oct. 9420 900 2835 174,296 
Nov. 1500 242 513 30,506 Nov. 13600 660 2211 131,532 
Dec. 7760 218 1023 62,841 Dec. 2370 360 749 46,065 

Total .. • • f l  g 184,760 Total .. .. .. 617,275 

Year 1904 Ye:kr 1905 

Jan. 720 272 417 25,630 Jan. 525 -272 332 20,381 
Feb. 21900 93 899 51,701 Feb. 405 

. 
300 343 19,037 

Mar. 47600 780 4356 267,804 Mar. 1200 286 405 24,901 
Apr. 34300 1020 3547 210,991 Apr. 1900 345 683 40,652 
May 1620 690 1065 .65,439 May 720 360 479 29,448 
June 1020 630 739 43,993 June • 1560 435 849 50,507 
July 60700 645 7115 417,410 July 1200 585 729 44,826 
Aug. 2260 1020 1433 88,065 Aug. 1200 450 613 37,657 
Sept. 1290 615 816 48,544 Sept. 1110 450' 580 34,504 
Oct. 1380 630 912 56,06g Oct. 435 300 374 22,993 
Nov. 615 -390 461 27,425 Nov. 330 286 308 18,306 
Dec. 510 315 386 23,737 Dec. 900 242 376 23,122 

Total .. .. .. 1,346,808 Total .. .. . .. 366,334 
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HUNTER RIVER AT SINGLETON 

Y e a r  1906 Y e a r  1907 

Appendix  21 
S h e e t  3 

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, 257 177 215 13,244 Jan. 300 218 251 15,430 
Feb. 177 105 132 7,337 Feb. 510 165 242 13,421 
Mar. 1020 118 314 19,330 Mar. 1380 165 505 31,022 
Apr. 390 190 255 15,178 Apr. 600 272 346 20,411 
May 300 177 203 12,483 May 1270 17 209 12,886 
June 345 286 310 18,420 June 1870 17 685 40,727 
July 315 242 277 17,034 July 850 90 229 14,048 
Aug. 480 242 312 19,180 Aug 270 39 117 7,208 
Sept. 2750 420 835 49,654 Sept. 39 5 30 1,789 
Oct. 1470 345 630 38,758 Oct. 20 10 ] 922 
Nov. 1560 330 548 32,630 Nov. 1870 10 184 10,966 
Dec. 345 257 293 17,990 Dec. 9900 5 570 35.3061 

Total 11,4 261,238 Total .. .. 203,891 

Y e a r  1908 Year  1909 

Jan. 1870 20 201 12,456 Jan. 90 90 90 5,580 
Feb. 40600 630 5118 296,860 Feb. 850 90 266 14,908 
Mar. 42400 670 4156 257,680 Mar. 178 5 41 2,548 
Apr. 990 475 560 33,620 Apr, 20 10 15 900 
May 475 475 475 29,450 May 10 10 10 620 
June 440 305 360 21,566 June 207 28 112 6,722 
July 1760 270 326 20,200 July 270 90 129 8,012 
Aug. 14400 475 3147 195,090 Aug. 1870 60 414 7.5,66C 
Sept. 6300 710 1638 98,300 Sept. 4700 240 1222 71,336 
Oct. 710 475 656 40,670 

. Oct. 1270 178 278 17,202 
Nov. 990 120 308 18,486 Nov. 178 39 106 6,342 
Dec. 150 90 96 5,940 Dec. 27900 17 2331 144,538 

Total .. ILO 1,030,318 Total .. .. 306,368 

Y e a r  1910 Y e a r  1911 

Jan. 60300 475 7088 4198470 Jan. 13500 90 1230 76,240 
Feb. 1050 240 406 22,744 Feb. 3500 850 1418 79,460 
Mar. 2700 178 709 43,950 Mar.. 3800 305 1082 67,060 
Apr. 270 207 248 14,856 Apr. 270 178 218 13;096 
May 990 207 448 27,746 May 270 178 225 13,980 
June 1150 370 512 30,740 June 405 270 314 18,870 
July 1870 270 923 57,228 July 3800 207 1131 71,848 
Aug. 475 370 405 25,110 Aug. 18000 240 2106. 130,564 
Sept, 370 240 300 18,018 Sept. 1700 475 862 51,750 
Oct. 207 90 154 9,538 Oct. 590 178 349 21,612 
Nov. 90 17 48 2,850 Nov. 990 39 163 9,768 
Dec 178 5 58 3,570 Dec 9900 270 846 52.424 

Total .. 695,820 Total .. 608,672 

Y e a r  1912 Year  1913 

Jan. 240 90 144 8,954 Jan. 500 70 125 7,730 
Feb. 1870 90 451 26,138 Feb. 2800 70 408 22,87G 
Mar. 1270 90 313 19,408 Mar. 690 110 171 • 10,634 
Apr. 1270 120 261 15,634 Apr. 6898 110 1193 71,566 
May 1270 39 212 13,156 May 180000 160 15490 960,360 
June 710 120 261 15,686 June 13070 1616 5650 338,972 
July 14400 90 3020 187,260 July 37660 1090 5871 363,994 
Aug. 6300 475 1598 99,080 Aug. 1038 473 717 44,458 
Sept. 475 90 203 12,172 Sept. 500 323 394 23,664 
Oct. 60 28 34 2,126 Oct. 590 180 296 18,386 
Nov. 90 17 33 2,012 Nov. 500 95 199 11,918 
Dec. 475 17 87 5,416 Dec. 102 50 64 3,982 

Total .. 407,042 Total .. .. 1,878,542 
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Y e a r  1914 Y e a r  1915 

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. 446 30 84 5,222 Jan. 3790 70 786 48,728 
Feb. 55 17 28 1,558 Feb 70 30 59 3,234 
Mar. 3440 27 337 20,922 Mar. 30 9 

. 
15 956 

Apr. 260 45 101 6,044 Apr. 55 23 32 1,930 
May 110 40 60 3,738. May 13100 20 1489 92,298 
June 6650 50 718 43,076 June 500 126 217 

. 
13,034 

July 1308 250 465 28,820 July 5432 126 597 36,998 
Aug. 225 95 142 8,770 Aug. 420 160 244 15,126 
Sept. 8070 60 897 53,810 Sept. „655 110 211 12,638 
Oct. 8430 151 1324 82,070 Oct.' 143 40 83 5,150 
Nov. 3910 301 726 43,540 Nov: • 40 9 20 1,204 
Dec. 690 95 304 18,836 Dec. 1250 7 170 10,554 
Total .. .. .. 316,406 Total .. .. .. 241,850 

Year 1916 Y e a r  1917 
• 

Jan. 210 38 87 5,406 Jan. 620 200 338 20,980 
Feb. 6900 30 441 25,532 Feb. 640 130 306 18,366 
Mar. 230 75 137 8,320 Mar. 130 • 38 85 5,292 
Apr. 430 115 207 12,440 Apr. 210 30 77 4,600 
May 1580 75 294 18,240 May 65 30 45 2,782 
June 3450 85 547 32,820 June 350 26 97 5,826 
July 2650 262 587 36,380 July 149 60 42 5,708 
Aug. 2020 350 790 49,580 Aug. 280 85 135 8,382 
Sept. 800 130 266 15,940 Sept. 18800 38 2234 134,020 
Oct. 8250 170 1883 116,780 Oct. 2020 210 646 40,088 
Nov, 1220 210 418 25,080 Nov. 13800 156 2707 162,440 
Dec. 2800 590 3593 222,760 Dec. 7620 350 1748 108,440 
Total .. .. .. 569,278 Total .. .„ .. 516,924 

Y e a r  1918 Y e a r  1919 
• , . „Jan. 3450 280 690 42,780 Jan. 23 5 11 662 

'Feb, 3370 326 1003 56,180 Feb. ' 23 13 17 917 
Mar, 326 149 206 12,746 Mar. 204 , 

13 80 4,966 
Apr. 176 123 139 8,356 Apr. 74 20 36 2,162 
May 176 105 130 8,034 May 1870 35 265 16,443 
June 123 99 108 6,456 June 10.70 88 256 15,345 
July 350 66 110 6,790 July 111 66 81 5,018 
Aug. 1070 218 397 24,628 Aug. 350 66, 121 7,500 
Sept. 1070 149 418 25,062 Sept. 530 56 164 9,862 
Oct. 176 88 134 8,316 Oct. 142 39 64 3,984 
Nov, 123 39 80 4,828 Nov, 93 8 27 1,640 
Dec. 39 6 20 1,244 Dec. 326 8 101 6,298 

Total .. .. ., 205,420 Total .- .. .. 74,797 

Year  1920 Year 1921 

Jan. 3396 31 304 18,888 Jan. 1580 192 450 27,920 
Feb.' 2020 39 254 14,748 Feb. 197 111 150 

. 
8,412. 

Mar. 3.5 6 13 820 Mar. 11200 111 1833 113,664 
Apr. 9 6 7 422 Apr. 25500 480 51Q9 306,548 
May 51 8 20 1,266 May 10400 450 3069 190,290 
June 13300 12 471 28,286 June 7250 1450 3024 181,440 
July 70000 303 8367 518,764 July 77800 2480 11053 906,296 

'Aug. 2710 218 1048 32,520 Aug. 3810 1220 2312 143,360 
Sept. -.700 204 508 30,536 Sept. 1270 930 1148 68,860 
Oct. 204 66 152 9,394 Oct. 1580 530 1024 . 63,480 
Nov. 590 47 131 7,882 Nov. 1220 430 700 42,000 
Dec. 30500 47 4582 284,130 Dec. 1580 326 552 34,270 

Total - 
-__ 

- 947,656 Total ..•..206,540 
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Year  1923 

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. 13100 480 2510 155,680 Jan. 257 25 76 4,702 
Feb. 530 303 389 21,798 Feb, 49 20 29 1,642 
Mar. 450 211 344 21,330 Mar., 690 17 91 5,636 
Apr. 204 190 197 11,806 Apr. 136 10 30 1,796 
May 197 176 183 11,366 May 100 23 47 2,924 
June 218 183 199 11,932 June 3190 22 272 16,294 
July 8000 197 1145 70,980 July 5960 243 789 48,934 
Aug,, 11200 510 2558 158,620 Aug. 3520 271 1263 78,332 
Sept. 14500 402 1800 108,002 Sept, 4330 257 814 48,868 
Oct. 560 211 339 21,008 Oct. 257 100 159 9,836 
Nov. 510 149 262 15,706 Nov. 90 49 63 3,772 
Dec. .1220 105 311 19,298 Dec. 2440 31 245 15,218, 
Total .. .. 627,526 lTotal f 

. 237,954 

Y e a r  1924 Y e a r  1925 

Jan. 5752 83 785 48,682 Jan. 1580 180 568 35,240 
Feb. 4090 590 1354 78,526 Feb. 285 136 197 11,036 
Mar. 620 136 270 16,774 Mar, 118 49 84 5,176 
Apr. 2440 180 692. 41,536 Apr. 49 29 35 2,088 
May 840 169 303 18,224 May 285 23 54 3,370 
June 1250 136 456 27,392 June 1200 136 395 23,704 
July 3080 136 619 38,400 July 840 480 568 35,204 
Aug. 1250 314 893 55,378 Aug:, 460 230 354 21,958 
Sept. 690 67 229 13,782 Sept. 422 45 209 12,538 
Oct. 3410 100 1252 77,638 Oct. 45 23 13 2,050 
Nov. 13000 100 3904 234,262 Nov. 136 34 4 6 9 . 4,130 
Dec. 7250 285 2598 161,090 Dec. 6550 21 551 34,178 

Total .. ., .. 811,684 _Total .. . ,. 190,672 

Y e a r  1926. Y e a r  1927 

Jan, 
Feb. 
Mar, 
Apr. 

5140 
17 

81000i 
155001 

20 
4 
3 

1300 

883 
10 

4322 
3841 

54,742 
562 

267,944 
230,442 

Jan. 
Feb. 
Mar. 
Apr. 

9740 
1150 

725 
37500 

1060 
782 
402 
217 

3071 
994 
580 

6105 

190,400 
55,684 
35;966 

366,302 
May No Records May 1780 38 868 53,826 
June No Records June 358 250 293 17,596 
July No Records‘ July !240 181 210 13,008 
Aug. No Records Aug. 133 158 9,802 
Sept. No R e c o r d s  

, 
Sept. 

,,181 
220 114 142 8,898 

Oct. 4601  561  182 1 11,262 Oct. 185 114 160 9,950 
Nov. No Records Nov. 6670 85 566 33,970 
Dec, No Records Dec. 3300 510 1175 72,820 
Total .. 00 4 C. Total .. .. .. 868,222 

Y e a r  1928 Y e a r  1929 

Jan. 
Feb. 
Mar. 

.Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct, 
Nov. 
Dec. 

510 510 
15500 

2160 
14500 

750 
15000 
18800 

4220 
'..644 

421 
167 
113 

430 
407. 
620 
750 
540 
485 
750 
688 
167 
146 
113 

81 

464s 
2005 
1045 
1915 

664 
3273 
4137 
1659 

399 
228 
143 

94 

A ' 28 756 
112,302 

64,790 
114,906 

41,150 
196,402 
256,480 
102,862 

23,972 
14,108 
8,578 
5,856 

Jan. 
eat& 
M1 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

1201 721 
153001 86 

1900 460 
4231 148 
148 ;  126 
159 126 

1148 126 
1232 198 

39500 266 
14500 215 

2450 586 
502 56 

90 
3554 

948 
263 
139 
142 
233 
415 

4420 
2598 
1449 

301 

. 
5,592 

199,032 
58,802 
15,760 

8,648 
8,506 

14,470 
25,726 

265,212 
161,064 

86,924 
18,634 

Total .. .. 970,162 Total .. .. 868,370 



-136- 

HUNTER RIVER AT SINGLETON 

Year 1930 

Appendix 21 
S h e e t  6 

Year 1931 

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 Max. Min. Mean 

Jan. 
, 

315 28 85 

.Acre 

5,252 Jan. 2035 87 
. 

203 12,600 
Feb. 94 , 25 48 2,698 Feb. 171 64 113 6,324 
Mar, 1230 33 356 22,076 Mar. 452 68 192 11,884 
Apr. 852 315 436 26,154 Apr. .,55900 163 4905 294,288 
May 282 112 168 10,402 May 24200 539 2471 153,214 
June 152000 94 12920 775,226 June '11600 1085 2778 166,672 
July 12200 592 2974 184,380 J u l y  . 59700 1400 6757 418,940 
Aug. 687 539 580 35,964 Aug. 1315 522 891 55,226 
Sept. 504 i30 

, 223 13,410 Sept. 686 315 468 28,054 
Oct. 2170 136 481 29,840 Oct. 404 134 240 14,882 
Nov. 374 143 203 12,192 Nov. 442 112 207 12,420 
Dec. 330 97 134 8,318 Dec. 2035 112 565 3.5.,052 

Total .. ... .. 1,125,912 Total .. .. ., 1,209,556 

Year 1932 Year 1933 

Jan. 198 69 121 7,492 Jan. 861 37 182 11,306 
Feb. 1232 69 251 14,564 Feb. 306 29 81 4,528 
Mar. ' 3600 58 485 30,044 Mar. 29 17 24 1,484 
Apr. 355 108 167 10,012 Apr. 81 22 43 2,604 
May 260 93 130 8,072 May 126 31 49 3,014 
June 170 108 . 122 7,306 June 530 49 s '  194 11,674 
July 4810 108 639 39,616 July 3810 136 1012 62,792 
Aug. 355, 137 239 14,834 Aug. 3210. 178 672 41,686 
Sept. 10300, 126 2483 148,952 Sept. 736 120 251 15,072 
Oct. 3410 322 922 57,148 Oct. 15500 389 2086 129,332 
Nov. 389 159 259 15,530 Nov. 7310 478 1801 108,082 
Dec. 322 58 97 5,998 Dec. 2830 530 1117 69,252 

Total .. .. .. 359,568 Total ,. . .. 460,826 

Year 1934 Year 1935 

Jan. 976 156 351 21,766 Jan. 6300 468 1374 85,190 
Feb. 8130 230 2312 129,490 Feb. 725 175 365 20,462 
Mar. 1813 167 450 27,908 Mar. 225 92 157 9,752 
Apr. 460 167 235 /4;122 Apr. 200 78 93 5,60t 
May 215 120 155 9,632 May 116 85 99 6,10 
June 356 128 187 11,236 June 85 72 78 4,696 
July 7310 136 455 28,214 July 175 85 131 8,102 
Aug. 6230 736 1832 113,610 Aug. 135 72 97 - 5,994 
Sept. 29300 565 4262 255,728 Sept. 225 59 97 

. 
5,850 

Oct. 2782 285 768 47,744 Oct, 1637 38 221 13,726 
Nov. 1075 285 484 29,040 Nov. 175 11 65 • 3,900' 
Dec. ; 7232 285 1437. 

. 
89,146 Dec. 92 5 27 ' 1,678 

Total .. .. ., 777,636 Total .. .. .. ' 171,068 

Year 1936 Year 1937 
-. Jan. 270 4 52 3,236 Jan, 1975 8 293 18,152 

Feb, 59 13 26 ' 1,494 Feb. '212 2 73 4,076 
Mar. 7000 38 825 51,162 Mar. 1225 41 221 13,686 
Apr. 1750 125 324 19,464 Apr. 72 18 37 2,246 
May 175 65 89 40M8 May 43 .4 15 28 1,718 
June . 135 65 88 5,300 June 3800 25 538 32,270 
July 785 108 278 17,240 July 2232 225 594 36,818 
Aug. 3423 125 582 36,102 Aug. 2600 135 557 34,534 
Sept. 200 48 105 6,280 Sept. 1825 116 429 25,770 
Oct. 48 2 16 988 Oct. 270 79 153 9,498 
Nov. 2 0.5 1 '66 Nov. 2050 79 543 .32,574 
Dec. 805 1 110 6,810 Dec. 2873 33 365 22,658 

Total .. .. .. 153,690 Total .. e. ... 234,000 
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Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre Feet 

Month 
Discharge 
i n  Cusecp 

Discharge 
f o r  Month 
Acre Feet Max, Min. Mean 'Max. -Min. Mean 

Jan. 605 5 72 4,472 Jan, 3 0 0.5 28 
Feb. 2691 21 327 18,314 Feb. 25 1 4 206 
Mar. 54 4 14 858 Mar. 3423 1 667 41,332 
Apr. 2050 1 282 16,948 Apr. 6065 233 763 45,782 
May 525 48 137 4 8,514 May 220 71 115 7,144 
June 315 72 133 8,204 June 64 47 56 3,374 
July 330 59 104 6,410 July 18.5 47 . 81 5,008 
Aug. 2415 175 450 27,884 Aug. 583 64 184 11,422 
Sept. 345 65 132 7,924 Sept. 130 22 53 3,172 
Oct. 1600 33 180 11,142 Oct. 2369 112 449 27,850 
Nov. 486 33 138 8,256 Nov. 315 34 120 7,176 
Dec. 464 0 30 1,858 Dec. 43 3 12 716 

Total .. .. ., 
_ ,.. 

120,784 
ITotal 

... ... .. 153,210 

Year 1940 Year 1941 

Jan. 1125 3 138 8,568 Jan. 23600 210 1813 112,436 
Feb. 4 0 59 34 Feb. 486 62 189 10,584' 
Mar. 3 0 0 6 Mar. 470 31 117 7,226 
Apr. 725 0 103 6,176 Apr. 69 10 28 1,662 
May 43 0 9 578 May 14 2 5 340 
June.' 0 0 0 0 June 500 18 131 7,904 
Jul' 0 0 0 0 July 170 51 78 4,840 
Aug. 0 0 0 0 Aug. 120 12 37 2,284 
Sept. 0 0 0 

.4 
0 Sept. 75 7 29 1,766 

Oct. 27 0 2 ' 140 Oct. 745 7 154 9,572 
Nov. : 2782 3 298 17,860 Nov. 96 5 22 1,348 
Dec. 7700 75 1249 77,406 4Dec. 5.5 0 1 

_ 
80 

Total .. .. .. 110 768 Total .. .. ,. 160,042 

Year 1942 Year 1943 

Jan. 0 0 30 0 Jan. 1780 86 402 29,866 
Feb. 710 0 27 1,525 Feb. 82 7 2.7 

. 
1,520 

Mar. 8850 0 869 53,860 Mar. 
, 

6 0 3r' 176 
Apr. 2220 32 294 17,612 Apr. 12 2 4 256 
May 28 6 .11 678 May 3350 0 823 51,032 
June 96 7 33 2,006 June 1390 132 446 25,878 
July 27500 68 2269 140,702 July 168 102 131 8,128 
Aug. 580 128 281 17,430 Aug. 1940 96 740 .45,848 
Sept. 128 68 96 5,750 Sept. 1650 254 519 31,150 
Oct. 48500 41 4053 251,280 Oct. 1100 187 467 28,950 
Nov. 14300 322 1.828 109,700 Nov. 4380 116 577 34,618 
Dec. 780 57 205 12,676 Dec. 

, 
530 109 208 12,874 

Total .. .. .. 613,219 Total .. .. . .. 2 7 0 , 2 9 6  
_ 

Year 1944 Year 1945 

Jan. 1710 184 367 22,738 Jan. 694 0 53 3,342 
Feb. 1540 79 233 14,026 Feb. 2815 0 342 19,130 
Mar. 69 6 28 1,740 Mar. 1125 1 120 7,420 
Apt.. 54 3 14 862 Apr. 1025 1 ' 110 6,582 
May 727 0 100 6,220 May 1760 13 284 17,624 
June 210 59 89 5,374 June 31600 58 6053 363,142 
July 957 59 263 16,302 July 10800 546 1863 115,486 
Aug. 9750 96 1225 75,958 Aug. 2415 515 1273 78,930 
Sept. 1050 212 392 23,554 Sept. 1330 272 514 30,840 
Oct. 285 19 98 6,050 Oct. 630 128 291 18,032 
Nov. 16 0 5 312 Nov. 247 48 103 ; 6 , 2 0 2  I 
Dec. 4.5. 0 0.5 30 Dec. 298 37 93 5,770 

Total .. .. .. 173,166 Total .. .. .. 672,500 
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Year 1947 

Month 
Discharge 
i n  Cusecs 

D i s c h a r g e  ' 
f o r  Month 
Acre  F e e t  i 

/ 
Month 

Discharge 
i n  Cuseps 

Discharge 
f o r  Month 
Acre  Feet Max, Min. Mean Max, Min. Mean 

• .tan. 52 0 19 1,176 Jan. 36 0 1.8 111 
Feb. 19 0 6 320 Feb. 502 0 68 3,788 
Mar. 52 0 10 646 Mar. 615 38 177 10,966 
Apr. 48500 16 3979 238,780 Apr.. 437 24 95 5,704 
May 559 220 322 19,978 May 153 34 65 4,056 
June 4970 187 741 44,450 June 546 61 174 10,438 
July 600 132 297 1 8 , 4 2 2  ' July 85 49 61 3,760 
Aug. 132 50 78 4,842 Aug. 114 27 48 2,998 
Sept. 50 28 37 2,238 Sept. 2780 70 294 17,628. 
Oct. 36 0 14 842 Oct. 572 53 166 10,276 
Nov. 396 0 32 1,906 Nov, 203 53 94 5,642 
Dec. 90 0 15 910 Dec. 9887 153 2744 170,166 

Total .,. .. .. 334,510 Total .. 04 ee 245,533 

Year 1948 Year 1949 

Jan. 3015 242 874, 54,174 Jan. 1305 71 353 21,922 
Feb. 2000 .139 407 23,538 Feb. 3610 45 809 45,304 
Mar. 1480 168 ,346 21,444 Mar. 7130 464 1868 115,798 
Apr. 203 80 118 7,084 Apr. 3525 153 675 40,496 
May 2290 90 452 27,996 May 1958 183 407 25,230 
June 7150 102 1655 99,310 June 143000 460 16539 992,340 
July 812 177 357, 22,114 July 18500 524 2700 167,388 
Aug. 572 96 157 9,746 Aug. 6108 825 2064 127,964 

*Sept. 7150 120 1139 68,366 Sept. 17000 1360 4892 293,558 
Oct. 935 83 294 18,218 Oct. 19400 2140 3139 194,624 
Nov. 88 36 57 3,438 Nov. 2357 711 1230 73,810 
Dec. 119 14 38 2,330 

* 
Dec. 1480 445 808 50,112 

Total .. .. ., 357,758 _Total_ .. .. 2,148,546 

Year 1950 Year 1951 

Jan. 3540 372 960 59,536 Jan. 89500 1140 8685 538,450 
Feb. 78800 420 6537 366,080 Feb. 10600 1310 4226 236,656 
Mar. 700 300 442 27,450 Mar. 1310 620 854 52,250 
Apr. 48000 370 4324 259,464 Apr. 570 410 483 29,000 
May 2510 490 778 48,262 May 410 332 365 22,648 
June 82000 4464 21386 1,283;138 June 7600 370 2360 141,630 
July 33700 6095 12213 757,222 July 10200 1015 2349 145,680 
Aug. 16700, 2740 4307 267,020 Aug. 2280 920 1278 79,230 
Sept. 5015 1595 2458 147,450 Sept. 820 332 566 33,984 
Oct. 24200. 1770 4073 252,530 Oct. 450 156 297 18,390 
Nov. 55000- 1650 6652 399,124 Nov. 156 98 109 6,544 
Dec. 4140 1..140 2143 132,880 Dec. 100 40 81 5,058 
Total .. .. .. 4,000,156 Total .. .. .. 1,309,520 

Year1952 Year 1953 

Jan. 620 7.5 108 6,672 Jan. 1179 253 491 30,470 
Feb. 52 0 9 534 Feb. 2354 167 784 43,922 
Mar.' 535 30 120 7,450 Mar. 2430 143 412 25,574 
Apr. 455 65 200 11,974 Apr. 329 121 169 10,142 
May 715 154 351 21,744 May 43500 193 4017 249,084 
June 2715 203 720 43,216 June 458 302 384 23,018 
July 3770 203 872 54,082 July 1130 260 514 31,844 
Aug. 117000 1740 16143 1,017,594 Aug. . 

2285 260 640 '39,704 
Sept. 3138 1150 1698 101,852 Sept. 1650 188 437 26,198 
Oct. 1150 416 757 46,924 Oct. -188 160 176 10,928 
Nov. 789 121 299 17,960 Nov. 260 17 119 7,148 
Dec. 911 57 127 7,896 Dec. 30 1 11 668 
Total .. _ .. .. 1,337,898 Total .. .. .. - 

498,700 
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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. T-Min. Mean 

Jan. 4150 2 1152 35,726 Jan. 2480 70 519 • 32,186 
Feb. 49100 160 5623 314,896 Feb. 442000 186 25298 1,416,700 
Mar. 3380 236 779 48,280 Mar. 18300 2785 5043 312,656 
Apr. 370 101 197 11,842 Apr. 2785 800 1929 115,754 
May 186 101 139 8,638 May 6900 230 1560 96,700 
June 1170 153 333 19,974 June 2660 342 1161 69,652 
July 1170 169 319 19,790 July 800 230 544 33,762 
Aug. 274 153 240 14,860 Aug, 920 230 676 41,920 
Sept. 1170 138 252 15,144 Sept. 800 480 627 37,640 
Oct. 2050 1170 1456 90,300 Oct. 14800 230 2232 138,384 
Nov. 5560 425 2154 129,260 Nov. 3990 500 1039 62,360 
Dec. 850 186 349 21,652 Dec. 3290 500 984 60,980 

Total .. .. .0 730,362 Total .. .. .. 2,418,694 

Year 1956 Year 1957 

Jan. 2025 55 467 28,940 Jan. 480 160 229 ''...14,216 
Feb. 23500 1190 5718 33/%638 Feb. 15800 20 1402 78,496 
Mar. 38800 2965 9888 613,072 Mar. 800 141 284 17,638 
Apr. 5325 1157 2630 157,790 Apr. 291 94 148 8,862 
May 9900 1400 3949 244,860 May 141 73 109 6,734 
June 29600 2700 4555 273,300 June 94 94 94 5,640 
July 9900 1400 3456. 214,276 July 240 73 147 9,124 
Aug. 10800 1400 3111 192,906 Aug. 2400 73 '.'279 17,322 
Sept. 1400 1400 1400 84,000 Sept, r270 73 '338 20,270 
Oct. 1616 940 1177 72,962 Oct. 73 28 52 3,212 
Nov. 940 305, 580 34,780 Nov. 28 0.2 6.2 385 
Dec. 1400 305 390 24,198 p c .  ,-, 0,2 0 0.3 2 

Total .. .. .. 2,272,722 Iptal .. .. .. 181,900 

Year 1958 1.Year 1959 

Jan. 16900 0 437 27,110 Jan. 1290 2 332 20,586 
Feb. 12050 190 1829 102,432 Feb. 6370 

._. 
160 960 53,748 

Mar. 1740 26 236 14,646 Mar. 3700 325 1006 62,390 
Apr. 26 0 6 362 Apr. 2350 295 843 50,590 
May 87 26 44 2,710. May 295 140 213 13,218 
June 167 59. 77 4,648 June 990 211 246 14,786 
July 320 167 217 13,460 July 2710 270 

. 
858 53,220 

Aug. 167 103 107 6,436 Aug. 4070 245 764 47,390 
Sept. 1290 167 224 13,432 Sept. 295 222 241 14,482 
Oct. 1290 154 680 42,180 Oct. 2350 200 784 48,628 
Nov. 198 38 60 3,612 Nov. 5700 660 2738 164,328 
Dec; 480 48 221 13,678 Dec. 3320 352 946 58,678 
Zotal . .  S.. .. 244,706 Total .. .. .. 602,044 

Year 1960 Year 1961 

Jan. 485 280 374 22,456 Jan. 1280 322 554 34,342 
Feb. 542 215 275 15,952 Feb. 425 163 311 17,444 
Mar. 455 95 181 11,220 Mar. 1900 168 345 21,416 
Apr. . 110 52 86 5,178 Apr. 188 130 155 9,282 
May 225 80 110 6,820 May 188 168 186 11,556 
June 200 80 136 8,164 June 1060 188 368 22,054 
July 2350 250 752 46,638 July 233 148 202 12,538 
Aug. 1370 360 557 34,504 Aug. 3800 168 733 45,426 
Sept. 565 180 262 15,700 Sept. 1330 159 417 25,036 
Oct. 565 110 303 18,788 Oct. 4.8 159 228 14,122 
Nov. 730 95 202: 12,128 Nov. 7500 95 1026 61,578 
Dec. 5800 125 1069 66,282 Dec. 8100 342 2571 159,408 

Total .. .. ,. 263,830 Total .. .. .. 434,202 
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HUNTER RIVER AT SINGLETON 

Year 1962 e a r  1963 

Appendix 21 
S h e e t  10 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
Acre  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean 

._ 
Max. Min. Mean 

Jan. 
4 

10200 468 2917 180,850 Jan. 31500 700 4560 282,740 
Feb. 20600 1140 5571 311,958 Feb. 7000 440 1761 98,610 
Mar. 1650 270 705 43,730 Mar. 15400 350 3536 219,254 
Apr, 12800 250 3433 205,950 Apr, 31500 410 2487 149,200 
May 75000 360 5065 314,000 May 34100 2230 8563 530,930 
June 1380 460 alio 50,370 June 7900 1750 4449 266,920 
July 4600 510 1541 95,530 July 4000 1200 1724 106,866 
Aug. 3360 580 1457 , ' 90,110 Aug. 10600 1700 2666 165,270 
Sept. 1520 360 1701 '42,050 Sept. 11650 560 3401 204,070 
Oct. 3520 270 614 38,060 Oct. 4670 630 1559 9 6 , 6 8 0  - 
Nov. 3520 260 546 32,770 Nov„ 1140 520 729 43,720 
Dec. 9500 280 1314 81,496- Dec. 2660 390 962 59,640 
Total .. .. .. 1,487,068 Total .. .. .. 2,223,900 

, • _ . 

Year 1964 Year 1965 

Jan. 500 65 261 16,190 Jan. 215 125 149 9,242 
Pell. 203 120 155 

. 
8,972 Feb. 215 103 133 7,442 

Mar. 408 140 210 12,996 Mar. 114 93 100 6,176 
Apr. 14600 120 1395 83,722 Apr. 175 65 98 5,870 
May 6350 202 675 4.1,866 May 114 43 - 72 4,488 
June 97100 227 7372 442,314 June 

. 
57 .25 43 .2,560 

July 1350 670 974 60,420 July 790 25 172 10,666 
Aug. 790 295 527 32,680 Aug, 162 24 65 4,018 
Sept. 825 370 528 31,656 Sept. 95 0 35 2,097 
Oct. 1650 330 589 36,506 Oct. 1315 54 189 11,722 
Nov. 410 125 238 14,270 Nov, ' 192 31 91 5,434 
Dec. 215 103 156 9,668 Dec. .1730 134 467 28,968 

Total .. .. .. 791,260 Total , .. OS 

_. 
OS 98,683 

Year 1966 Year 1967 
- _ . •110 

Jan. 168 65 91 5,620 Jan. 0 31 1,908 
Feb. 103 57 75 4,226 Feb. 81 24 48 2,670 
Mar, 114 41 68 4,240 Mar. 9650 58 712 44,170 
Apr. 49 18 28 1 , 6 8 2  , Apr. 620 63 249 14,928 
May 49 21 29 1,792 May. 103 50 67 4,136 
June 103 12 40 2,398 June 18000 28 1723 103,374 
July 14 0 6.4 394 July 3200 190 726 45,040 
Aug. 65 0 11 702 Aug. 

, 
32200 346 2397 148,628 

Sept. 65 o 34 2,028 Sept. 10200 '120 1314 78,836 
Oct, 360 0 78 4,842 Oct? 15433 76 1408 87,330 
Nov. 2700 33 379 22,754 N(401.r. 445 0 114 6,846 
Dec'. 185 0 43 2,650 Dec. 174 25 101 6,266 

: Total 53,328 Total .. .: .. 544,132 

Year 1968 

Jan. 
Feb. 
Mar. 
Apr. 
May 
- June 
JOT 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

32700 
580 
282 
139 

18100 
502 
463 

3600 
1260 
1950 

204 
264 

128 
133 
108 

38 
59 

117 
74 
68 

245 
90 
55 
60 

5527 
265 
167 
.82 

1086 
209 
137 

1246 
517 
460 
114 
134 

• 342,640 
15,376 
11,358' 

4,946 
67,346 
12,526 

8,476 
.77,282 
31,034' 
28,492 

6,862 
8,286 

Total .. .. .. 
1 614,624 
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