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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 ba lanced  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 tudy  o f  its 

t y p e  e v e r  undertaken ,  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  eight 

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  physiography, 

reports 

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  e a c h  v a l l e y .  In 

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

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

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

c o v e r e d  twenty  one major v a l l e y s  and a number o f  minor valleys. T h i s  report 

on t h e  w a t e r  r e s o u r c e s  o f  t h e  P e e l  V a l l e y  i s  t h e  s e v  t e e n t h  t o  be issued. 

JA K G. BEALE. M.L.A. 

March, 1970. 
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WATER RESOURCES OF THE PEEL RIVER VALLEY 

1 .  INTRODUCTION. 

T h e  m o s t  e s s e n t i a l  n a t u r a l  r e s o u r c e  a v a i l a b l e  t o  m a n k i n d ,  w i t h  t h e  exception 

o f  a i r ,  i s  w a t e r .  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  c o n t i n u o u s  m i n i m u m  daily 

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

c o n s u m p t i o n  i n  a l a r g e  m o d e r n  c i t y  m a y  a p p r o a c h  3 0 0  g a l l o n s  p e r  d a y .  Such 

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

g a r d e n s ,  p a r k s  a n d  p u b l i c  s e r v i c e s  a r e  i n c l u d e d  i n  d e t e r m i n i n g  t h e  a v e r a g e  demand. 

N e v e r t h e l e s s  i n d u s t r i a l  r e q u i r e m e n t s  c a n  b e  r e l a t i v e l y  high w h e n  compared 

t o  d o m e s t i c  n e e d s .  A b o u t  3 0 0  t o n s  o f  w a t e r  a r e  u s e d  i n  t h e  
p r o d d c t i o n  

o f  a ton 

o f  s t e e l ,  a t o n  o f  p a p e r  r e q u i r e s  a b o u t  6 0  t o n s  o f  w a t e r  a n d  a b 9 u t  21/2 t o n s  of 

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

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

d i e t  f o r  a n  adult. 

I n  c o m p a r i s o n  w i t h  i n d u s t r i a l  o r  d o m e s t i c  r e q u i r e m e n t s ,  i r r i g a t i o n  demands 

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

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

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

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

o v e r  a n  a r e a  o f  o n l y  o n e  a c r e  i s  e q u i v a l e n t  t o  m o r e  t h a n  8 0 0 , 0 0 0  g a l l o n s  (over 

3 , 5 0 0  tons). 

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

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

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

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

I n  c o m p a r i s o n  w i t h  a l l  t h e  o t h e r  c o n t i n e n t s  A u s t r a l i a  h a s  t h e  l e a s t  average 

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

A f r i c a ,  A s i a ,  E u r o p e  a n d  N o r t h  A m e r i c a  a l l  r e c e i v e  a b o u t  2 f e e t  a n d  South 

A m e r i c a  r e c e i v e s  a n  a v e r a g e  o f  n e a r l y  4.1/2 feet. 

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  a n d  s e e p a g e  d e p l e t e  the 

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

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

s u r f a c e  w a t e r  r e s o u r c e s )  i n d i c a t e  t h a t  A u s t r a l i a  h a s  a r u n o f f  m u c h  l e s s  than 

i n d i c a t e d  b y  t h e  a v e r a g e  r a i n f a l l s .  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  average 
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a n n u a l  s u r f a c e  w a t e r  r e s o u r c e s  o f  t h e  A u s t r a l i a n  m a i n l a n d  a r e  o f  [ t h e  o r d e r  of 

240 m i l l i o n  a c r e  f e e t  w h i c h  i s  e q u i v a l e n t  t o  a d e p t h  o f  l e s s  t h a n  2 i n c h e s  over 

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

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

and a b o u t  19 i n c h e s  i n  S o u t h  America. 

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

t h e r e f o r e  t h e r e  a r e  no a r e a s  wh ich  a r e  p e r m a n e n t l y  c o v e r e d  b y  snow. As a result, 

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

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

I n  a d d i t i o n  t o  t h e  low a v e r a g e  a n n u a l  r u n o f f ,  m a j o r  d r o u g h t s  a r e  of 

p r o l o n g e d  d u r a t i o n  i n  A u s t r a l i a  and  i t  i s  t h e r e f o r e  n e c e s s a r y  to construct 

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

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

The 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  p r i m e  i m p o r t a n c e  t o  t h e  national 

economy', t h e  w e l f a r e  o f  t h e  community d e p e n d i n g  t o  a l a r g e  e x t e n t  on their 

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

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

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

T h e r e  i s  no d o u b t  t h a t  i n  t h e  f u t u r e  many more w a t e r  c o n s e r v a t i o n  storages 

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

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

and  w i t h  minimum wastage. 

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  P e e l  R i v e r  V a l l e y  ( a b o v e  t h e  Namoi River 

j u n c t i o n )  h a v e  b e e n  a s s e s s e d  a s  a v e r a g i n g  a b o u t  2 6 , 0 0 0  a c r e  feet p e r  annum. As 

t h e  a v e r a g e  a n n u a l  r a i n f a l l  o v e r  t h e  v a l l e y  i s  a b o u t  31 i n c h e s  t h e  s u r f a c e  water 

r e s o u r c e s  a r e  e q u i v a l e n t  t o  a r u n o f f  o f  a b o u t  9 percent. 

On a s q u a r e  m i l e  b a s i s  t h e  s u r f a c e  w a t e r  r e s o u r c e s  o f  t h e  P e e l  R i v e r  Valley 

a r e  a b o u t  41/2 t i m e s  t h e  a v e r a g e  f o r  i n l a n d  a r e a s  o f  New Sou th  Wales  and a r e  more 

t h a n  11/2 t i m e s  t h e  a v e r a g e  f o r  t h e  State. 
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2 .  PHYSIOGRAPHIC FEATURES. 

I n  t h i s  r e p o r t  t h e  e x t e r n a l  b o u n d a r y  o f  t h e  P e e l  R i v e r  V a l l e y  h a s  been 

a d o p t e d  a s  t h e  c a t c h m e n t  a r e a  o f  t h e  P e e l  R i v e r  a t  C a r r o l l  G a p ,  w h i c h  i s  located 

c l o s e  t o  t h e  P e e l  R i v e r  a n d  Namoi  R i v e r  junction. 

T h e  e x t e n t  o f  t h e  P e e l  R i v e r  V a l l e y ,  i n  r e l a t i o n  t o  t h e  p r i n c i p a l  streams 

a n d  t o w n s  i s  i n d i c a t e d  a t  F i g u r e  1 ,  t h e  t o t a l  c a t c h m e n t  a r e a  o f  t h e  v a l l e y  being 

a b o u t  1 , 8 0 0  s q u a r e  miles. 

B o r d e r e d  i n  t h e  n o r t h  a n d  e a s t  b y  t h e  M o o n b i  R a n g e ,  i n  t h e  s o u t h — e a s t  b y  the 

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

R i v e r  f l o w s  i n  a g e n e r a l  n o r t h — w e s t e r l y  d i r e c t i o n  f o r  i t s  e n t i r e  l e n g t h  to 

C a r r o l l  Gap. 

T h e  M o o n b i  R a n g e  e x t e n d s  f r o m  j u s t  a b o v e  A t t u n g a  i n  t h e  n o r t h e r n  s e c t i o n  of 

t h e  c a t c h m e n t  t o  t h e  h e a d w a t e r s  o f  Dungowan  C r e e k  i n  t h e  s o u t h ,  a n d  t h e  major 

p e a k  o f  t h i s  r a n g e  i s  W h i t e s  S u g a r l o a f  o f  e l e v a t i o n  4 , 7 1 0  f e e t ,  l o c a t e d  about 

2 2  m i l e s  s o u t h — e a s t  o f  D u n g o w a n .  M o s t  o f  t h e  r u n o f f  p r o d u c i n g  s t r e a m s  i n  the 

v a l l e y  commence  i n  t h i s  r a n g e  a n d  d r a i n  d i r e c t l y  t o  t h e  P e e l  R i v e r  o r  t o  the 

C o c k b u r n  River. 

T h e  a v e r a g e  e l e v a t i o n  o f  t h e  M o o n b i  R a n g e  a l o n g  t h e  b o r d e r  o f  t h e  v a l l e y  is 

a b o u t  3 , 0 0 0  f e e t  a b o v e  s e a  l e v e l .  Due  t o  t h e  u p l i f t i n g  o f  a i r  m a s s e s  b y  this 

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

l a r g e l y  t o  t h e  r u n o f f  o f  t h e  catchment. 

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

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

b y  r i v e r  f l a t s  u n t i l  i t s  j u n c t i o n  w i t h  Dungowan  C r e e k  a t  Dungowan 

Dungowan  a n d  T a m w o r t h  t h e  m o u n t a i n o u s  c o u n t r y  c o n t i n u e s  o n  t h e  no 

t r y  bordered 

Between 

t h e m  n s i d e  of 

t h e  r i v e r ,  b u t  f l a t t e n s  o u t  i n t o  f e r t i l e  r i v e r  p l a i n s  o n  t h e  s o u t h e r n  side. 

T h r e e  m i l e s  u p s t r e a m  o f  T a m w o r t h  t h e  P e e l  R i v e r  i s  j o i n e d  by t h e  Cockburn 

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

c o u n t r y  j u s t  n o r t h  o f  W h i t e s  S u g a r l o a f  a n d  f l o w s  t h r o u g h  r o c k y  mountainous 

c o u n t r y  i n  a n o r t h — w e s t e r l y  d i r e c t i o n  t o  i t s  j u n c t i o n  w i t h  t h e  C o c k b u r n  River 

a b o u t  t w o  m i l e s  a b o v e  K o o t i n g a l .  A l l  o t h e r  t r i b u t a r i e s  o f  t h e  C o c k b u r n  River 

r i s e  i n  t h e  w e s t e r n  s l o p e s  o f  t h e  M o o n b i  R a n g e  a n d  t h e s e  c r e e k s  e x h i b i t  compar— 

a t i v e l y  h i g h  r u n o f f  c h a r a c t e r i s t i c s .  F r o m  K o o t i n g a l - t o  T a m w o r t h  t h e  Cockburn 

R i v e r  f l o w s  t h r o u g h  r i v e r  f l a t s  o f  a b o u t  f i v e  m i l e s  a v e r a g e  width. 
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The Goonoo Goonoo C r e e k  e n t e r s  t h e  P e e l  R i v e r  i n  Tamworth 

a f t e r  f l o w i n g  t h r o u g h  u n d u l a t i n g  t o  f l a t  c o u n t r y  due s o u t h  o f  Tamworth.  Goonoo 

Goonoo C r e e k  r i s e s  o n  t h e  s t e e p  n o r t h e r n  s l o p e s  o f  t h e  G r e a t  D i v i d i n g  Range 

a b o u t  t h r e e  m i l e s  w e s t  o f  Crawney P a s s ,  b u t  q u i c k l y  l o s e s  e l e v a t i o n  a s  i t  flows 

n o r t h  t o  t h e  f e r t i l e  u n d u l a t i n g  p l a i n s  around Goonoo Goonoo. F l a t  country 

p r e v a i l s  o n  t h e  c a t c h m e n t  o f  Goonoo Goonoo C r e e k  be tween  Goonoo Goonoo and 

Tamworth. 

From Tamworth t h e  P e e l  R i v e r  f l o w s  i n  a g e n e r a l  n o r t h - w e s t e r l y  direction 

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

more u n d u l a t i n g  t o  h i l l y .  Between Tamworth a n d  C a r r o l l  Gap the P e e l  R i v e r  is 

j o i n e d  on b o t h  s i d e s  b y  a number o f  m i n o r  t r i b u t a r i e s .  These  tributaries 

c o n t r i b u t e  r e l a t i v e l y  l i t t l e  t o  t h e  o v e r a l l  r u n o f f  o f  t h e  entire 

e v e n  t h o u g h  t h i s  a r e a  r e p r e s e n t s  a p p r o x i m a t e l y  35 p e r c e n t  o f  the 

V a l l e y  catchment. 

catchment 

P e e l  River 

As i n d i c a t e d  on F i g u r e  2 l a n d s l o p e s  i n  t h e  P e e l  R i v e r  V a l l e y  a r e  predomin- 

a n t l y  m o u n t a i n o u s ,  a b o u t  51 p e r c e n t  o f  t h e  t o t a l  a r e a  o f  t h e  v a l l e y  h a v i n g  slopes 

o f  15 d e g r e e s  o r  more .  U n d u l a t i n g  t o  h i l l y  and  h i l l y  t o  s t e e p  a ' r e a s  o f  t h e  valley 

c o m p r i s e  11 p e r c e n t  a n d  5 p e r c e n t  r e s p e c t i v e l y  o f  t h e  t o t a l  a r e a  w h i l s t  f l a t  areas 

c o m p r i s e  t h e  r e m a i n i n g  33 percent. 

The m a i n  economic  a c t i v i t y  i n  t h e  u p p e r  r e a c h e s  o f  t h e  P e e l  R i v e r  Valley 

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

r a i s i n g  a n d  d a i r y i n g .  Around Tamworth e x t e n s i v e  i r r i g a t i o n  i s  c a r r i e d  o u t  f o r  
. 

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

some i m p o r t a n c e .  Below Tamworth e x t e n s i v e  w h e a t  and  f o d d e r  c r o p s  a r e  grown 

t o g e t h e r  w i t h  t h e  g r a z i n g  o f  s h e e p  f o r  wool and mutton. 

3 .  CLIMATIC FEATURES. 

Rainfall. 

Average  a n n u a l  r a i n f a l l  o v e r  t h e  Bad  V a l l e y  g e n e r a l l y  i n c r e a s e s  w i t h  eleva- 

t i o n .  A n n u a l  m e d i a n  r a i n f a l l s  o v e r  t h e  h e a d w a t e r s  o f  t h e  r i v e r  above  3 , 0 0 0  feet 

a r e  b e t w e e n  35 i n c h e s  and 45 i n c h e s ,  t h e  g r e a t e r  v a l u e s  b e i n g  a l o n g  t h e  higher 

p e a k s  o f  t h e  D i v i d e  w h i c h  fo rms  t h e  s o u t h - e a s t  b o u n d a r y  o f  t h e  r i v e r  valley. 

(The m e d i a n  i s  t h e  r a i n f a l l  e q u a l l e d  o r  e x c e e d e d  on 50 p e r c e n t  o f  occasions.) 

To t h e  n o r t h - w e s t  i n  t h e  v i c i n i t y  o f  t h e  j u n c t i o n  o f  t h e  P e e l  and Namoi Rivers, 

annual median r a i n f a l l s  are  approx imate ly  23 i n c h e s .  The d i s t r i b u t i o n  o f  annual 
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m e d i a n  r a i n f a l l s  i s  shown a t  F i g u r e  3 ,  w h i l s t  t h e  m o n t h l y  m e d i a n  rainfall 

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

d i s t r i b u t i o n ,  a r e  shown i n  F i g u r e s  4 t o  15 inclusive. 

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

p r i m a r y  maximum i n  J a n u a r y  a n d  a s e c o n d a r y  maximum i n  J u n e .  On t h e  average 

t h e s e  mon ths  r e c e i v e  a b o u t  12 p e r c e n t  a n d  9 p e r c e n t  r e s p e c t i v e l y  o f  t h e  annual 

rainfall. 

May i s  t h e  d r i e s t  month  r e c e i v i n g  o n l y  a b o u t  5 p e r c e n t  o f  t h e  annual 

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

t h e  y e a r ,  r e c e i v e s  o n l y  6 p e r c e n t  o f  t h e  a n n u a l  rainfall. 

I n  t h e  w e t t e s t  m o n t h ,  J a n u a r y ,  m e d i a n  r a i n f a l l s  v a r y  a c r o s s  t h e  river 

b a s i n  f rom 4 i n c h e s  t o  l e s s  t h a n  21/2 i n c h e s  w h i l e  i n  May, t h e  d r i e s t  m o n t h ,  the 

c o r r e s p o n d i n g  f i g u r e s  a r e  21/2 i n c h e s  a n d  1 inch. 

A c t u a l  m o n t h l y  r a i n f a l l s  r e c o r d e d  a t  B e c t i v e ,  Bendemeer,  Goonoo Goonoo, 

M a n i l l a ,  N u n d l e ,  P r e s t w i c h  and Tamworth a r e  g i v e n  i n  A p p e n d i c e s  1 t o  7 

inclusive. 

Very  h i g h  m o n t h l y  t o t a l s  s i m i l a r  t o  t h o s e  r e c o r d e d  on t h e  e a s t e r n  slopes 

o f  t h e  D i v i d e  a r e  n o t  e x p e r i e n c e d  o v e r  t h e  P e e l  R i v e r  B a s i n .  H i g h e s t  monthly 

t o t a l s  on r e c o r d  f o r  s t a t i o n s  i n  t h e  c a t c h m e n t  a r e  f rom 11 t o  14 i n c h e s  and 

u s u a l l y  o c c u r  i n  t h e  mon ths  December,  J a n u a r y  o r  F e b r u a r y  when a epression 

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

m o i s t  n o r t h e r l y  a i r f l o w  w e s t  o f  t h e  D i v i d e  u s u a l l y  form i n  a t r o u g h  extending 

f rom n o r t h  o f  t h e  c o n t i n e n t  t o  S o u t h  E a s t e r n  A u s t r a l i a .  Under  these 

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

r e c o r d  f o r  a 24 h o u r  p e r i o d  e n d i n g  9 a . m .  i s  8 . 7 0  i n c h e s  w h i c h  o c c u r r e d  at 

B e c t i v e  on 1 9 t h  F e b r u a r y ,  1928. 

The t a b l e s  a t  Append ix  8 show o n  a m o n t h l y  a n d  y e a r l y  b a s i s  f o r  Bective, 

Bendemeer ,  Goonoo Goonoo, M a n i l l a  and  Nundle  t h e  f o l l o w i n g  data 

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

( i i )  t h e  1 0 t h ,  3 0 t h ,  5 0 t h ,  7 0 t h  a n d  9 0 t h  percentiles; 

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

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

o b s e r v a t i o n  l e s s  t h a n  t h e  7 0 t h  p e r c e n t i l e  c a n  b e  e x p e c t e d  i n  seven 

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

t h a n  t h e  7 0 t h  p e r c e n t i l e  c a n  be  e x p e c t e d  on a n  average o f  three 

-years i n  ten.) 
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Minimum r e c o r d e d  r a i n f a l l s  a t  Bendemeer a n d  M a n i l l a  a r e  shown i n  t h e  tables 

a t  A p p e n d i x  9 .  T h e s e  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  a t  selected 

s t a t i o n s  commencing i n  a n y  month  o f  t h e  y e a r  a n d  c o n t i n u i n g  f o r  up t o  twelve 

months. 

Dry s p e l l s  o c c u r  o v e r  t h e  b a s i n  f rom t i m e  t o  t i m e .  Only  r a r e l y ,  however, 

do t h e s e  d r y  s p e l l s  e x c e e d  a b o u t  s i x  m o n t h s .  On 90 p e r c e n t  o f  o c c a s i o n s  6 inches 

o f  r a i n  o r  more  a r e  r e c e i v e d  i n  a n y  s i x  c o n s e c u t i v e  mon ths  o f  t h e  y e a r  while 

i n  a n y  c o n s e c u t i v e  t w e l v e  m o n t h l y  p e r i o d  t h e  c o r r e s p o n d i n g  f i g u r e  i s  16 inches. 

Temperature. 

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

b y  t h e  a v e r a g e s  a n d  e x t r e m e s  l i s t e d  f o r  Tamworth i n  T a b l e  1.  Over  t h e  higher 

p a r t s  o f  t h e  b a s i n  above  3 , 0 0 0  f e e t  t e m p e r a t u r e  a v e r a g e s  w o u l d ,  i n  g e n e r a l ,  be 

a b o u t  8 t o  10 d e g r e e s  c o o l e r  t h a n  t h e  v a l u e s  g i v e n  f o r  Tamworth i n  T a b l e  1. 

TABLE 1. 

TAMWORTH ( E l e v a t i o n  1240 F e e t )  

A v e r a g e  T e m p e r a t u r e  ( o F )  Based  o n  31 y e a r s  o f  Record. 

Month Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

Average 
Maximum 91.0 89.5 84.6 76.9 69.1 62.0 60.4 64.2 71.6 78.5 85.1 88.5 76.8 

Average 
Minimum 

63.4 62.9 58.2 50.4 43.2 38.6 36.8 37.8 42.3 49.7 56.2 60.9 560 

Average 
Daily 77.2 76.2 71.4 63.7 56.1 50.3 48.6 51.0 5 6 . 9  (641 70.7 74.7 63.4 

H i g h e s t  on R e c o r d  113.00F Lowes t  on R e c o r d  20.00F 

Very  h o t  d a y s  a r e  e x p e r i e n c e d  o v e r  t h e  r i v e r  b a s i n  on o c c a s i o n s  i n  summer. 

Tamworth a v e r a g e s  a b o u t  55 d a y s  p e r  y e a r  w i t h  maximum t e m p e r a t u r e s ' o f  90 degrees 

F a h r e n h e i t  o r  more  a n d  a b o u t  6 d a y s  p e r  y e a r  w i t h  maximum t e m p e r a t u r e s  over 

100 d e g r e e s  F a h r e n h e i t ,  a l t h o u g h  t h e r e  c a n  b e  a c o n s i d e r a b l e  d e p a r t u r e  f rom this 

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

w h i c h  c a u s e  h o t  d r y  a i r  f rom c e n t r a l  A u s t r a l i a  t o  f l o w  o v e r  the r i v e r  valley. 

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

o c c u r  i n  w i n t e r .  Tamworth e x p e r i e n c e s  a b o u t  65 n i g h t s  p e r  year i n  w h i c h  the 

t e m p e r a t u r e  f a l l s  b e l o w  36 d e g r e e s  F a h r e n h e i t .  Ex t reme  t e m p e r a t u r e s  a s  low as 

15 d e g r e e s  F a h r e n h e i t  c a n  b e  e x p e c t e d  t o  o c c u r  on r a r e  o c c a s i o n s  o v e r  the 

h i g h e r  p a r t s  o f  t h e  valley. 
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Frosts. 

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

t h e  y e a r .  L i g h t  f r o s t s  on t h e  a v e r a g e  o c c u r  from4mid March t o  e a r l y  November 

o v e r  t h e  h i g h e r  p a r t s  o f  t h e  b a s i n .  The f r o s t  s e a s o n  s t a r t s  a 

1 
o n t h  l a t e r  and 

f i n i s h e s  a m o n t h  e a r l i e r  over.  t h e  l o w e r  r e a c h e s  o f  t h e  v a l l e y .  S e v e r e  frosts 

a r e  u s u a l l y  c o n f i n e d  t o  t h e  mon ths  J u n e  t o  A u g u s t  and  v a r y  f rom a b o u t  20 t o  50 

p e r  s e a s o n  d e p e n d i n g  o n  t h e  e l e v a t i o n  and  t o p o g r a p h y  o f  t h e  a r e a  concerned. 

They may o c c u r ,  howeve r ,  a s  e a r l y  a s  t h e  end  o f  March and  a s  l a  e a s  m i d  October 

o v e r  t h e  h i g h e r  p a r t s  o f  t h e  basin. 

Sunshine. 

E s t i m a t e s  o f  t h e  a v e r a g e  number o f  h o u r s  o f  b r i g h t  s u n s h i n e  p e r  day  in 

e a c h  month  a r e  shown i n  T a b l e  2 .  T h e s e  e s t i m a t e s  a r e  .based  on c l o u d  observa- 

tions. 

TABLE-2 

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

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

9.8 9.2 8.4 7.7 7.3 6.0 6.6 7.4 8.3 9.0 9.7 9.7 8.3 

Evaporation. 

r E s t i m a t e s  o f  t h e  a v e r a g e  m o n t h l y  and  a n n u a l  e v a p o r a t i o n  f r o  a n  Australian 

S t a n d a r d  s u n k e n  t a n k  a r e  shown i n  T a b l e  3 t o g e t h e r  w i t h  e s t i m a t e s  o f  standard 

d e v i a t i o n s .  These  e s t i m a t e s  a r e  b a s e d  o n  r a d i a t i o n ,  a i r  t e m p e r a t u r e  and 

h u m i d i t y  considerations. 

TABLE 3 

E s t i m a t e d  Ave rage  Mon th ly  and  Annual  E v a p o r a t i o n  

I n  I n c h e s  f o r  t h e  P e e l  V a l l e y  

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. o . Dec. Year 

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

Standard 
Deviation 

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

Wind. 

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

V i o l e n t  g u s t s ,  however ,  may b e  e x p e r i e n c e d  o v e r  l i m i t e d  a r e a s  on r a r e  occasions 

i n  a s s o c i a t i o n  w i t h  t h u n d e r s t o r m s  o r  a c t i v e  c o l d  f r o s t s .  The e x t r e m e  wind 

g u s t s  l i k e l y  t o  b e  e x p e r i e n c e d  i n  a s s o c i a t i o n  w i t h  t h e s e  phenomena a r e  shown 

i n  T a b l e  4 f o r  v a r i o u s  r e t u r n  periods. 
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TABLE 4 

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

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

R e t u r n  P e r i o d  (Years) 10 20 50 100 

Ex t r eme  Wind G u s t  E q u a l l e d  o r  Exceeded 25 80 90 100 
( M i l e s  p e r  Hour). 

4 .  GROUNDWATER POTENTIAL. 

The P e e l  R i v e r  V a l l e y  i s  a n  e l o n g a t e d  s t r u c t u r e  t r e n d i n g  i n  a general 

n o r t h — w e s t e r l y  d i r e c t i o n  t i l l  i t  j o i n s  t h e  Namoi R i v e r  u p s t r e a m  o f  Carroll. 

The v a l l e y  i s  e n c l o s e d  b y  e l e v a t e d  c o u n t r y  up t o  4 , 7 0 0  f e e t  above  s e a  level. 

Hard  r o c k s  o f  v a r i o u s  t y p e s  form t h e  h i g h e r  a r e a s  and  t h e s e  w e a t h e r  to 

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

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

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

The g e o l o g i c a l  map a t  F i g u r e  16 i n d i c a t e s  t h a t  m o s t  o f  t h e  a r e a  consists 

o f  P a l a e o z o i c  r o c k s  r a n g i n g  i n  a g e  f rom C a r b o n i f e r o u s  t o  S i l u r i a n  w i t h  Tertiary 

b a s a l t s  f o r m i n g  c a p p i n g s  i n  t h e  s o u t h e r n  p a r t  o f  t h e  a r e a .  The younger 

P a l a e o z o i c  r o c k s  ( i . e .  C a r b o n i f e r o u s )  o c c u r  i n  t h e  w e s t e r n  p a r t  o f  t h e  valley 

g i v i n g  way i n  s u c c e s s i o n  t o  o l d e r  r o c k s  t o  t h e  e a s t  whe re  S i l u r i a n  sediments 

and  m e t a m o r p h i c s  o u t c r o p .  T h i s  a r e a  r e p r e s e n t s  p a r t  o f  t h e  e a s t e r n  f l a n k  of 

t h e  W e r r i e  B a s i n  a n d  c o n t a i n s  s e v e r a l  s m a l l e r  s t r u c t u r e s  i n c l u d i n g  t h e  Goonoo 

Goonoo A n t i c l i n e  a n d  i t s  n e i g h b o u r  t h e  Marsden P a r k  S y n c l i n e .  A s s o c i a t e d  with 

t h e s e  a r e  a number  o f  m a j o r  f a u l t s  w i t h  a n o r t h  o r  north—north—west t r e n d .  The 

m a i n  r o c k  t y p e s  p r e s e n t  i n  t h i s  a r e a  r a n g e  f rom s a n d s t o n e s ,  s h a l e s  and  conglom— 

e r a t e s  t o  s l a t e s ,  q u a r t z i t e s  a n d  t u f f s .  G r a n i t e  o u t c r o p s  i n  the north—eastern 

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

s o u t h e r n  highlands. 

A l a r g e  v a r i e t y  o f  r o c k s  i s  t h u s  r e p r e s e n t e d  i n  t h e  P e e l  V a l l e y  a n d  these, 

f o r  c o n v e n i e n c e ,  a r e  d i v i d e d  i n t o  two g r o u p s ,  j o i n t e d  and  p o r o u s  r o c k s .  The 

g r o u n d w a t e r  p o t e n t i a l  o f  t h e  a r e a  may t h e n  b e  r e l a t e d  tog— 

a .  J o i n t e d  Rocks w h e r e  w a t e r  i s  s t o r e d  i n  t h e  o p e n  spaces 

fo rmed  b y  j o i n t s ,  c r a c k s ,  b e d d i n g  p l a n e s  etc. 
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b .  P o r o u s  Rocks  w h i c h  c o n t a i n  w a t e r  i n  p o r e  s p a c e s  between 

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

c .  A l l u v i u m  where  w a t e r  i s  f o u n d  i n  u n c o n s o l i d a t e d  porous 

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

t r a n s p o r t e d  b y  r i v e r  action. 

G r o u n d w a t e r  i s  o f  g r e a t  impovrence  i n  t h e  P e e l  R i v e r  Valley f o r  both 

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

R i v e r  and  t r i b u t a r i e s  m a i n l y  f rom w e l l s ,  a n d  a l s o  t h e r e  a r e  few p r o p e r t i e s  in 

t h e  s l o p i n g  c o u n t r y  w h i c h  do n o t  h a v e  a t  l e a s t  one  s t o c k  b o r e .  T h e s e  b o r e s  in 

t h e  m a i n  o b t a i n  w a t e r  i n  r o c k s  w h i c h  b e l o n g  t o  the'JeintOdRocks-category. 

( a ) .  JointedRocks. 

The g r o u n d w a t e r  p o t e n t i a l  o f  t h e  j o i n t e d  r o c k s  i s  q u i t e  c o n s i d e r a b l e  from 

a s t o c k  w a t e r i n g  v i e w p o i n t .  W a t e r  i s  o b t a i n e d  in t h e s e  r o c k s  i n T o i n t s  and 

f r a c t u r e s  and  a n y o o t h e r  o p e n  s p i k e  w h i c h  may b e i p r e 4 e n t . -  S t o c k  s u p p l i e s  of 

w a t e r  a r e  n o r m a l l y  s t r u c k  a t  d e p t h s  o f  t h e  o r d e r  o f  100 f e e t  but 

b o r e s  h a v e  b e e n  f a i l u r e s  due  t o  v e r y  h a r d  r 4 k  o r  e l e v a t e d  sites, 

c o m b i n a t i o n  o f  both. 

The C a r b o n i f e r o u s  r o c k s  c o n s i s t  m a i n l y  o f  t u f f s ,  sandstones, 

some40eper., 

Or 

m u d s t o n e s  and 

a n d e s i t e s . a n d  form t h e  e l e v a t e d  r a n g e  i n  t h e  w e s t e r n  p a r t  o f  t h e  v a l l e y  extend:- 
•• 

i n g  down t o  t h e  f o o t h i l l s .  S t o c k  s u p p l i e s  a r e  g e n e r a l l y  ob ta ined1  i n  b o r e s  at 

s e l e c t e d  s i t e s  and v a r y i n g  i n  d e p t h  f rom 50 t o  200 f e e t .  Few f a i l u r e s  are 

r e c o r d e d ,  a n d  i n  f a c t  one  b o r e  i n  t h e  Win ton  a r e a  .Fas t e s t e d  a t  6 0 0 0  gallons 

p e r  h o u r  a t  a d e p t h  o f  60 f e e t  a n d  h a s  b e e n  u s e d  f o r  irrigation. 

The D e v o n i a n  r o c k s  a r e  m a i n l y  s h a l e s ,  c o n g l o m e r a t e s ,  g r e y w a c ' e s  and  sand- 

s t o n e  w i t h  s u b o r d i n a t e  l i m e s t o n e s .  Numerous b o r e s  h a v e  b e e n  c o n s t r u c t e d  in 
1 

t h e s e  r o c k s  and t h e  m a j o r i t y  y i e l d  s t o c k  s u p p l i e s  o f  w a t e r  a t  d e p t h s  f rom 50 

t o  300 f e e t .  Most o f  t h e s e  h o w e ; e r ,  a r e  o f  t h e  o r d e r  o f  100 feet i n  depth. 

S e v e r a l  a r e  known t o  y i e l d  i r r i g a t i o n  s u p p l i e s  ( 4 , 5 0 0  t o  1 3 , 0 0 0  g a l l o n s  per 

h o u r )  a t  d e p t h o f  40 t o  78 f e e t  i n  s a n d s t o n e  and  s h a l e .  S t r a t a  s a m p l e s  from 

two o f  t h e s e  b o r e s  i n d i c a t e  t h a t  t h e  r o c k  i s  n o t  p o r o u s ,  and c o n s  derable 

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

S i l u r i a n  s l a t e s ,  q u a r t z i t e s ,  p h y l l i t e s ,  e t c .  o u t c r o p  i n  t h e  n 0 i e  elevated 
• 

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

w a t e r  a t  s e l e c t e d  s i t e s  a t  d e p t h s  o f  100 t o  2 0  f e e t .  However,  i n t e r b e d d e d  • 
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l a v a s  o c c u r  i n  p l a c e s  a n d  t h e s e  s h o u l d  be  a v o i d e d  w h e r e  possible. The b e s t  sites 

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

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

n o r t h — w e s t e r n  p a r t  o f  t h e  valley. 

G r a n i t e  o c c u r s  t o  t h e  n o r t h  o f  Tamworth i n  t h e  Kootingal—Moonoi a r e a  and 

a r o u n d  t h e  n o r t h — e a s t e r n  e d g e  o f  t h e  w a t e r s h e d .  S t o c k  s u p p l i e s  of w a t e r  are 

u s u a l l y  a v a i l a b l e  a t  s e l e c t e d  s i t e s  i n  g r a n i t e  a t  d e p t h s  o f  50 t o  150 feet. 

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

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

h a r d  rock. 

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

sou th—eas t  m a r g i n s .  B o r i n g  i n  b a s a l t  i s  u s u a l l y  s u c c e s s f u l  i n  the l o w e r  areas 

a t  d e p t h s  o f  60 t o  120 f e e t  y i e l d i n g  s t o c k  s u p p l i e s  o f  w a t e r .  However, few 

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

a v a i l a b i l i t y  o f  a l t e r n a t i v e  supplies. 

( b )  P o r o u s  Rocks. 

T h e r e  a r e  few known o c c u r r e n c e s  o f  p o r o u s  r o c k s  i n  t h e  P e e l  R i v e r  Valley 

a n d  t h e y  h a v e  m i n o r  g r o u n d w a t e r  p o t e n t i a l .  I t  i s  p o s s i b l e  t h a t  one  o r  more  of 

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

l a c k  o f  s t r a t a  d e t a i l s  t h i s  c a n n o t  be  substantiated. 

( c )  A l l u v i u m  

The r i v e r s  a n d  c r e e k s  o f  t h e  v a l l e y  a r e  e n t r e n c h e d  i n  r e l a t i v e l y  elevated 

c o u n t r y  and  so t h e  a l l u v i u m  o r  f l a t s  a r e  r e s t r i c t e d  b o t h  i n  w i d t h  a n d  depth. 

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

c a r r i e d  o u t  f rom w e l l s  a l o n g  t h e  P e e l  R i v e r  a n d  many o f  t h e  t r i b u t a r y  rivers 

a n d  creeks. 

The g r e a t e s t  deve lopmen t  i s  i n  t h e  c e n t r a l  p a r t _ o f  t h e  v a l l e y  f rom near 

Tamworth downs t ream t o  A t t u n g a .  The f l a t s  a r e  a t  t h e i r  w i d e s t  i n  this 

s e c t i o n  o f  t h e  P e e l  R i v e r  a n d  f a i r l y  i n t e n s i v e  i r r i g a t i o n  i s  u n d e r t a k e n  from 

w e l l s .  Some d i s t a n c e  downs t ream o f  A t t u n g a  t h e  f l a t s  become n a r r o w e r  and 

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

The a l l u v i u m  a l o n g  t h e  r i v e r  r e a c h e s  a maximum t h i c k n e s s  o f  a b o u t  50 feet 

a n d  a maximum w i d t h  o f  some two m i l e s  b e t w e e n  Tamworth a n d  Attunga. T e s t  bores 

sunk  n e a r  Tamworth f o r  a c i t y  w a t e r  s u p p l y  i n d i c a t e d  a d e p t h  t o  r o c k  o f  from 
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. 32 t o  45 f e e t .  I r r i g a t i o n  s u p p l i e s  o f a w a t e r  a r e  o b t a i n e d  f rom w e l l s  a l o n g  the 

P e e l  R i v e r  v a r y i n g  i n  d e p t h  f rom 20 f e e t  n e a r  Woolomin- to  38 feet 

Somer ton .  The s u p p l i e s  a r e  s t a t e d  t o  r a n g e  f rom 5 , 0 0 0  t o  40,000 

h o u r ,  b u t  i t  i s  known t h a t  many o f  t h e s e  w e r e  c o n s i d e r a b l y  reduce 

f a l l  i n  t h e  w a t e r  t a b l e  d u r i n g  t h e  r e c e n t  d r o u g h t  p e r i o d .  I t  was 

downs t ream of 

g a l l o n s  per 

d b y  a general 

n e c e s s a r y  to 

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

was p a r t i c u l a r l y  n o t i c e a b l e  i n  t h e  u p s t r e a m  p a r t  o f  t h e  r i v e r .  The distribution 

o f  g r a v e l s  a l o n g  t h e  r i v e r  i s  o f t e n  r a t h e r  v a r i a b l e  and t e s t  b o r i n g  may be 

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

c o n s t r u c t i o n  o f  a w e l l .  However,  d e s p i t e  t h i s  i t  i s  f e l t  t h a t  t h e r e  i s  still 

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

a l o n g  t h e  P e e l  R i v e r  flats. 

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

t h e  P e e l ,  i n c l u d i n g  the .  Cockburn  R i v e r ,  a n d  Moore and  A t t u n g a  C r e e k s .  The depth 

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

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

s t r e a m s .  I n  t h e i r  u p s t r e a m  s e c t i o n s  where  t h e  a l l u v i u m  i s  s h a l l o w ,  t h e  well 

s u p p l i e s  show a f a i r l y  r a p i d  r e s p o n s e  t o  d r o u g h t  c o n d i t i o n s  and  i f  a prolonged 

d r o u g h t  o c c u r s ,  may become t o o  s m a l l  f o r  i r r i g a t i o n  use. 

The m a i n  e a s t e r n  t r i b u t a r y  i s  Dungowan C r e e k  a n d  h e r e  t h e  a l l u v i u m  probably 

d o e s  n o t  e x c e e d  30 f e e t  i n  d e p t h .  A number  o f  w e l l s  up t o  20 f e e t  deep  yield 

s u p p l i e s  r a n g i n g  f rom 5 , 0 0 0  t o  3 0 , 0 0 0  g a l l o n s  p e r  h o u r .  However,  t h e s e  decline 

r a p i d l y  i n  d r y  Limes and  i n  some c a s e s  y i e l d  o n l y  s t o c k  s u p p l i e s .  The f l a t s  are 

g e n e r a l l y  n a r r o w  and  a b o u t  9 o r  10 m i l e s  u p s t r e a m  become t o o  r e s t r i c t e d .  t o  be 
• 

o f  a n y  c o n s e q u e n c e  f rom a g r o u n d w a t e r  viewpoint. 

.Goonoo Goonoo C r e e k  i s  t h e  m a i n  s o u t h e r n  t r i b u t a r y  a n d  d r a i n s  a large 

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

u p  t o  12- m i l e  w i d e  i n  p l a c e s  and t h e  maximum d e p t h  o f  a l l u v i u m  i s  p r o b a b l y  about 

35 f e e t .  T h e r e  a r e  a number  o f  i r r i g a t i o n  w e l l s  and b o r e s  on t h e  f l a t s  up to 

30 f e e t  i n  d e p t h  and y i e l d i n g  s u p p l i e s  o f  7 , 0 0 0  t o  3 0 , 0 0 0  g a l l o n s  p e r  hour. 

The l a t t e r  s u p p l y  would  p r o b a b l y  b e  i n  n o r m a l  r a i n f a l l  s e a s o n s  o n l y  a n d  may be 

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

some o f  t h e  t r i b u t a r y  c r e e k s  s u c h  a s  S p r i n g  and M i d d l e b r o o k  C r e e k s .  I n  some 

c a s e s ,  w e l l s  a r e  sunk  i n  t h e  s a n d y  c r e e k  b e d  and  capped  t o  prevent f l o o d  damage. 
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U s e f u l  s u p p l i e s  a r e  o f t e n  o b t a i n e d  i n  t h i s  way w i t h  c h e a p e r  pumping due  t o  low 

s u c t i o n  l i f t  t h a n  i f  t h e  w e l l s  w e r e  sunk  on t h e  f l a t s .  R e c h a r g e  c o n d i t i o n s  also 

a r e  much better. 

The s m a l l e r  s o u t h e r n  t r i b u t a r i e s  o f  t h e  P e e l  R i v e r  s u c h  a s  Sandy Creek, 

Reedy C r e e k ,  T a n g a r a t t a  C r e e k  e t c .  h a v e  some g r o u n d w a t e r  p o t e n t i a l  and  irrigation 

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

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

s u f f i c i e n t  t h i c k n e s s  o f  a l l u v i u m  i s  present. 

Summary. 

The P e e l  R i v e r  V a l l e y  h a s  c o n s i d e r a b l e  g r o u n d w a t e r  potential 

t o  b o t h  s t o c k  and  i r r i g a t i o n  s u p p l i e s  o f  w a t e r .  F a i r l y  intensive 

b o r e s ,  wherever 

w i t h  regard 

i r r i g a t i o n  is 

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

l o w e r  s e c t i o n s  o f  t h e  m a j o r  t r i b u t a r i e s .  However,  t h e  deposition o f  g r a v e l s  has 

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

s u i t a b l e  s i t e  f o r  a n  i r r i g a t i o n  well. 

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

d e p t h  o f  50 f e e t  and  t h e  f l a t s  a r e  g e n e r a l l y  n a r r o w  r e a c h i n g  t h e i r  g r e a t e s t  width 

o f  a b o u t  2 m i l e s  some d i s t a n c e  downst ream o f  Tamworth.  B o t h  t h e s e  f a c t o r s  res— 

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

f o r  i r r i g a t i o n  i n  t h i s  a r e a .  However,  i t  i s  e x p e c t e d  t h a t  a more i n t e n s i v e  use 

o f  s h a l l o w  s u p p l i e s  f o r  i r r i g a t i o n  twould b e  p o s s i b l e ,  b u t  t e s t  b o r i n g  may be 

n e c e s s a r y  t o  l o c a t e  t h e s e .  A t  p r e s e n t  t h e  w e l l s  a r e  f rom 20 t o  38 f e e t  i n  depth 

y i e l d i n g  f rom 5 , 0 0 0  t o  4 0 , 0 0 0  g a l l o n s  p e r  hour. 

I r r i g a t i o n  i s  c a r r i e d  o u t  f rom w e l l s  on some o f  t h e  t r i b u t a r y  c r e e k s  but 

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

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

streams. 

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

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

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

r o c k  v a r y  f r o m  40 t o  300 f e e t  b u t  g e n e r a l l y  y i e l d  s t o c k  s u p p l i e s  c f  w a t e r  (100 

t o  500 g a l l o n s  p e r  h o u r )  a t  a d e p t h  o f  t h e  o r d e r  o f  100 f e e t .  However, several 

'- b o r e s  i n  r o c k  y i e l d  i r r i g a t i o n  s u p p l i e s ; o f . t h e _ n c i e r  o f  4 , 5 0 0  t o  13,000 

g a l l o n s  p e r  h o u r ' a t  d e p t h s  o f  40 f e e t  t o  78. f e e t  i n  s a n d e t o n e  and s h a l e  but 

t h e s e  a r e  r a r e  occurrences. 
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5 .  STREAM GAUGING STATIONS 

S t r e a m f  low i s  a g o v e r n i n g  c o n s i d e r a t i o n  i n  t h e  e n g i n e e r i n g  a n d  economic 

a s p e c t s  o f  schemes  f o r  t h e  d e v e l o p m e n t  o f  w a t e r  r e s o u r c e s  a n d  p r o p e r  appraisal 

o f  e a c h  scheme i s  l a r g e l y  d e p e n d e n t  u p o n  t h e  a d e q u a c y  o f  t h e  b a s i c  streamflow 

data. 

S t r e a m f  low measu remen t  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 

m e a s u r e m e n t  o f  r i v e r  h e i g h t  i n  r e l a t i o n  t o  a f i x e d  datum and  t h e  s e c o n d  being 

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

R i v e r  h e i g h t s  may b e  m e a s u r e d  v i s u a l l y  w i t h  t h e  u s e  o f  a g r a d u a t e d  scale 

( o r  s t a f f  g a u g e )  o r  b y  means  o f  a c o n t i n u o u s  r e c o r d  p r o d u c e d  b y  a f l o a t  or 

p r e s s u r e — a c t u a t e d  r e c o r d e r .  I n d i v i d u a l  m e a s u r e m e n t s  o f  s t r e a m  d i s c h a r g e  are 

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

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

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

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

one  c u s e c  f l o w i n g  f o r  o n e  d a y  b e i n g  a p p r o x i m a t e l y  e q u a l  t o  two a c r e  feet. 

U s i n g  g r a p h i c a l  m e t h o d s ,  r e l a t i o n s  a r e  e s t a b l i s h e d  b e t w e e n  gauge  heights 

a n d  c o r r e s p o n d i n g  d i s c h a r g e s  u s i n g  s t r e a m f  low measu remen t  d a t a  o b t a i n e d  a t  the 

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

c o n s t a n t .  D u r i n g  p e r i o d s  when gauge  h e i g h t s ,  b u t  n o t  measured d i s c h a r g e s ,  are 

a v a i l a b l e  f o r  t h e  s t a t i o n  o t h e  d e r i v e d  gauge  h e i g h t  — d i s c h a r g e  r e l a t i o n s  are 

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

d e r i v e d  f o r  a n y  g a u g i n g  s t a t i o n  u s i n g  gauge  h e i g h t  d a t a  a n d  t h e  gauge  h e i g h t  — 

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

The m e a s u r e m e n t  o f  s t r e a m f l o w  i n  t h e  P e e l  R i v e r  V a l l e y  commenced i n  1915 

when a g a u g i n g  s t a t i o n  was e s t a b l i s h e d  o n  t h e  P e e l  R i v e r  a t  
BoL l ing  

A l l e y  Point. 

T h i s  was  f o l l o w e d  b y  t h e  e s t a b l i s h m e n t  o f  s t a t i o n s  o n  t h e  P e e l  R i v e r  a t  Carroll 

Gap i n  1923,  a t  Tamworth i n  1925 a n d  a t  A t t u n g a  i n  1936.  I n  1952 t h e  station 

e s t a b l i s h e d  o n  t h e  P e e l  R i v e r  a t  A t t u n g a  was d i s c o n t i n u e d .  Due m a i n l y  to 

u n s t a b l e  c h a n n e l  c o n d i t i o n s  t h e  g a u g i n g  s t a t i o n  a t  Tamworth was d i s c o n t i n u e d  in 

1953 b e i n g  r e p l a c e d ,  i n  t h e  same y e a r ,  b y  a more s u i t a b l e  s t a t i o n  a t  Paradise 

Weir. 
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A t  t h e  p r e s e n t  t i m e  t h e  W a t e r  C o n s e r v a t i o n  a n d  I r r i g a t i o n  Commission is 

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

a u t o m a t i c  p r e s s u r e  r e c c r d e r s  a n d  two e q u i p p e d  w i t h  a u t o m a t i c  f l o a t  recorders. 

T h e s e  g a u g i n g  s t a t i o n s  a r e  so l o c a t e d  a s  t o  m e a s u r e  s t r e a m f  lows i n  t h e  P e e l  and 

Cockburn  R i v e r s  a n d  Duncans ,  M u l l a  and  Goonoo Goonoo C r e e k s ,  and p r o v i d e  a 

c o m p l e t e  c o v e r a g e  o f  t h e  o v e r a l l  r u n o f f  f rom t h e  P e e l  R i v e r  Valley. 

The c u r r e n t  d e n s i t y  o f  g a u g i n g  s t a t i o n s  i n  t h e  P e e l  V a l l e y  c f  a b o u t  4.4 

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

a v e r a g e  d e n s i t y  f o r  i n l a n d  New S o u t h  Wales  ( 1 . 5  s t a t i o n s  p e r  t h o u s a n d  'square 

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

m a i n l a n d  ( 0 . 5  s t a t i o n s  p e r  t h o u s a n d  s q u a r e  miles). 

The l o c a t i o n  o f  a l l  g a u g i n g  s t a t i o n s  i n  t h e  P e e l  R i v e r  V a l l e y  a r e  shown at 

F i g u r e  17 a n d  r e l e v a n t  d e t a i l s  c o n c e r n i n g  e a c h  s t a t i o n  a r e  g i v e n  'in T a b l e  5. 

TABLE 5 

' 

S t r e a m  Station 

Catchment 
Area 

• (Square 
Miles) 

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

P e e l  River Bowl ing  Alley 120 P r e s s u r e  Recorder 1915 t o  date 
Point 

P e e l  River Dam Site 157 Manometer Servo 1968 t o  date 
P r e s s u r e  R e c o r d e r  I 

P e e l  River Piallamore 440 P r e s s u r e  Recorder 1936 t o  date 
I 

P e e l  River P a r a d i s e  Weir 930 F l o a t  R e c o r d e r  ' 1953 t o  date 

P e e l  River Tamworth * 1190 S t a f f  Gauge 1925 t o  1953 

P e e l  River A t t u n g a  * 1540 F l o a t  Recorder 1936 t o  1952 

P e e l  River C a r r o l l  Gap 1800 Manometer Servo 1923 t o  date 
,..----- P r e s s u r e  Recorder ........--.......... 

Duneans  Creek Woolomin 55 P r e s s u r e  Recorder 1965 t o  date 

Cockburn  River M u l l a  Crossing • 350 F l o a t  Recorder 1936 t o  date 

M u l l a  Creek Bullimball 107 P r e s s u r e  Recorder 1965 t o  date 

Goonoo Goonoo Timbumburi _ 194 P r e s s u r e  Recorder 1965 t o  date 
Creek 

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

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

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

e s t i m a t i o n  o f  w a t e r  y i e l d ,  o r  r u n o f f ,  f rom t h e  V a r i o u s  s e c t i o n s  o f  t h e  valley. 

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

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

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

I n  r e l a t i o n  t o  many o t h e r  a r e a s  o f  t h e  S t a t e ,  t h e  s t r e a m  g a u k i n g  stations 

i n  t h e  P e e l  R i v e r  V a l l e y  h a v e  r e l a t i v e l y  l o n g  p e r i o d s  o f  records. Streamflow 

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

a r e  a v a i l a b l e  i n c l u d e  Bowling A l l e y  P o i n t ,  P i a l l a m o r e  a n d  C a r r o l l ,  Gap on 

t h e  P e e l  R i v e r  a n d  M u l l a  C r o s s i n g  o n  t h e  Cockburn  R i v e r .  The s t r e a m  gauging 

s t a t i o n  o n  t h e  P e e l  R i v e r  a t  Bowl ing  A l l e y  P o i n t  h a s  t h e  l o n g e s t  p e r i o d  of 

r e c o r d s ,  e x t e n d i n g  f rom 1915 t o  date. 

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

P e e l  R i v e r  a t  C a r r o l l  Gap, where  r e c o r d s  commenced i n  1923.  T h i s  s t a t i o n  has 

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

P e e l  R i v e r  V a l l e y .  Over  t h e  p e r i o d  o f  45 y e a r s  o f  c o m p l e t e  r e c o r d s ,  the 

a v e r a g e  a n n u a l  d i s c h a r g e  a t  C a r r o l l  Gap h a s  b e e n  a b o u t  2 6 2 , 0 0 0  a c r e  f e e t  per 

annum o r  360 c u s e c s  ( 1 3 5 , 0 0 0  g a l l o n s  p e r  minute). 

At  P i a l l a m o r e ,  w h i c h  h a s  a c a t c h m e n t  a r e a  o f  a b o u t  25 p e r c e n t  t h a t  of 

C a r r o l l  Gap, t h e  a v e r a g e  f l o w  o v e r  t h e  p e r i o d  o f  32 c o m p l e t e  y e a r s  o f  record 

commencing i n  1936 h a s  b e e n  a b o u t  1 0 3 , 0 0 0  a c r e  f e e t  p e r  annum o r  141 cusecs 

( 5 3 , 0 0 0  g a l l o n s  p e r  minute). 

D e t a i l s  o f  m o n t h l y  maximum, minimum and  mean f l o w s  f o r  t h e  gauging 

s t a t i o n s  l o c a t e d  o n  t h e  P e e l  R i v e r  a t  Bowl ing  A l l e y  P o i n t ,  Piallamore, 

P a r a d i s e  W e i r ,  Tamworth a n d  C a r r o l l  Gap, a n d  o n  t h e  Cockburn  R i v e r  a t  Mulla 

C r o s s i n g  a r e  t a b u l a t e d  i n  A p p e n d i c e s  10 t o  15 inclusive. 

A c o m p a r i s o n  o f  t h e  r e c o r d e d  y i e l d s  o f  t h e  P e e l  R i v e r  a t  Bowling Alley 

P o i n t ,  P i a l l a m o r e ,  P a r a d i s e  W e i r ,  Tamworth,  A t t u n g a  a n d  C a r r o l l  Gap, and the 

Cockburn  R i v e r  a t  M u l l a  C r o s s i n g ,  where  r e c o r d s  a r e  a v a i l a b l e  f o r  p e r i o d s  in 

e x c e s s  o f  15 y e a r s  i s  g i v e n  i n  T a b l e  6.. 
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TABLE 6 

Stream Station 
Complete 
Y e a r s  of 
Computed 
Records 

Yield 

A c r e  Feet 
p e r  Annum Cusecs 

Gallons 
per 

Minute 

P e e l  River 

P e e l  River 

P e e l  River 

P e e /  River 

P e e l  River 

P e e l  River 

Cockburn 
River 

Bowl ing  A l l e y  Point 

Piallamore 

P a r a d i s e  Weir 

Tamworth * 

A t t u n g a  * 

C a r r o l l  Gap 

M u l l a  Crossing 

53 

32 

15 

'27 
'Illwr 

10 

45 
(1-: 

32 

52,000 

103,000 

222,000 

71 

141 

297 

256 

122 

112 

27,000 

53,000 

111,000 

96,000 

46,000 

135,000 

42,000 

------ ....,‘ 
7 18 000 *gliViiiiiIMPPri- 

89,000 

262,000)360 
....A.-....... 

82,000 

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

7 .  AVERAGE ANNUAL RUNOFF 

The c u r r e n t  e s t i m a t e  o f  t h e  l o n g  t e r m  a v e r a g e  a n n u a l  r u n o f f  f o r  t h e  Peel 

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

s t a t i o n  o n  t h e  Namoi R i v e r  a t  Gunnedah f o r  w h i c h  s t r e a m f  low r e c o r d s  are 

a v a i l a b l e  f rom 1892. 

On t h i s  b a s i s  t h e  a v e r a g e  l o n g  t e r m  r u n o f f  f o r  t h e  P e e l  V a l l e y  h a s  been 

a s s e s s e d  a s  b e i n g  o f  t h e  o r d e r  o f  2 6 0 , 0 0 0  a c r e  f e e t  p e r  annum w h i c h  is 

e q u i v a l e n t  t o  a n  a v e r a g e  r a t e  o f  f l o w  o f  a b o u t  360 c u s e c s  ( 1 3 5 , 0 0 0  gallons 

p e r  m i n u t e ) .  I n  t e r m s  o f  c a t c h m e n t  a r e a ,  t h e  a v e r a g e  r u n o f f  f rom t h e  valley 

i s  e q u i v a l e n t  t o  a b o u t  145 a c r e  f e e t  p e r  annum p e r  s q u a r e  mile. 

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  r e s o u r c e s  o f  t h e  Peel 

V a l l e y  a r e  a b o u t  41/2 t i m e s  t h e  a v e r a g e  a n n u a l  r u n o f f  p e r  square m i l e  for 

i n l a n d  New S o u t h  Wales  a n d  more t h a n  11/2 t i m e s  t h e  a v e r a g e  f o r  t h e  whole  of 

t h e  State. 

I n  T a b l e  7 ,  d e t a i l s  a r e  g i v e n  o f  t h e  e s t i m a t e d  l o n g  t e r m  a v e r a g e  annual 

r u n o f f  f rom t h e  e n t i r e  P e e l  V a l l e y ,  f rom t h e  Cockburn  R i v e r  above  i t s  junction 

w i t h  t h e  P e e l  R i v e r ,  a n d  f rom t h e  P e e l  R i v e r  above  t h e  j u n c t i o n  o f  the 

Cockburn  R i v e r .  The t a b l e  a l s o  i n d i c a t e s  t h e  l o n g  t e r m  a v e r a g e  a n n u a l  runoff 

e s t i m a t e s  f o r  t h e  a d j a c e n t  c a t c h m e n t s  o f  t h e  Upper  H u n t e r ,  Manning and 

Namoi Valleys. 
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TABLE 7 

Valley 

Catchment 
A r e a  in 
Square 
Miles 

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

A c r e  Feet 
p e r  mnum 

Acre  F e e t  per Annum per 
S q u a r e  Mile 

Percentage 
Runoff 

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

Cockburn  River 
above  P e e l  River 
Junction 

P e e l  R i v e r  above 

400 83,000 206 127. 

Cockburn  River 
Junction 

530 110,000 206 127. 

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

Upper  H u n t e r  Valley 
a b o v e  Maitland 

Namoi Valley 
( e x c l u d i n g  the 
P e e l  Valley) 

6,750 

14,800 

800,000 

410.000 

119 

28 

8% 

2% 

From T a b l e  7 i t  c a n  be  s e e n  t h a t  t h e  m a j o r i t y  o f  t h e  a n n u a l  r u n o f f  o f  the 

P e e l  V a l l e y  i s  c o n t r i b u t e d  f rom t h e  c a t c h m e n t s  above  t h e  c o n f l u e n c e  o f  t h e  Peel 

a n d  Cockburn  R i v e r s .  The y i e l d  f rom t h e s e  c a t c h m e n t s ,  o n  a s q u a r e  m i l e  b a s i s ,  is 

a s .  The i d e n t i c a l  a s  a r e  t h e  p e r c e n t a g e  r u n o f f  e s t i m a t e s  f o r  t h e  two are 

c o n t r i b u t i o n  o f  r u n o f f  f rom t h e  l o w e r  s e c t i o n  o f  t h e  v a l l e y  i s  considerably 

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

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

As i n d i c a t e d  b y  t h e  d e t a i l s  g i v e n  i n  T a b l e  7 t h e  r u n o f f  p e r  s q u a r e  mile 

f r o m  t h e  P e e l  V a l l e y  i s  more  t h a n  f i v e  t i m e s  t h a t  f rom t h e  rema. .nder  o f  the 

Namoi V a l l e y  w h i c h  h a s  a c a t c h m e n t  a r e a  o f  a b o u t  e i g h t  t i m e s  t h a t  o f  t h e  Peel 

V a l l e y .  A l t h o u g h  t h e  r u n o f f  p e r  s q u a r e  m i l e  w i t h i n  a v a l l e y  n o r n a l l y  decreases 

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

f o r  t h e  P e e l  V a l l e y  a n d  t h e  r e m a i n d e r  o f  t h e  Namoi V a l l e y  i s  a t  l e a s t  partly 

a t t r i bu t ab l e  t o  t h e  h i g h e r  a n n u a l  r a i n f a l l  n o r m a l l y  e x p e r i e n c e d  o v e r  t h e  Peel 

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

t h e  Namoi Valley. 



maximum, minimum a n d  mean f l o w s  w h i c h  h a v e  b e e n  r e c o r d e d  a t  thes 

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

TABLE 8. 
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8 .  VARIABILITY OF STREAMFLOWS 

Average  a n n u a l  f l o w s  d o - n o t  i n d i c a t e  t h e  s u r f a c e  w a t e r  res urces 

a v a i l a b l e  i n  a n y  o n e  p a r t i c u l a r  y e a r ,  n o r  do t h e y  i n d i c a t e  t h e  e x t e n t  to 

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

p r o v i s i o n  o f  s t o r a g e  works. 

An i n d i c a t i o n  o f  t h e  v a r i a b i l i t y  o f  s t r e a m f l o w s  a t  s e l e c t e  gauging 1 

s t a t i o n s  i n  t h e  P e e l  R i v e r  V a l l e y  i s  g i v e n  a t  T a b l e  8 .  T h i s  t a b  e shows the 1 

gauging 

Stream Station 
P e r i o d  of 
Operation 

R e c o r d e d  Discharges 
1 

Maximum Minimum, Mean 
, . 

P e e l  River Bowling 1915 t o  1968 3 0 , 0 0 0  cusecs 0 71 cusecs 
A l l e y  Point (11,200,000 

g.p.m.) 
(27,000 

gip.m.) 

I P e e l  River Piallamore 1936 t o  1968 3 2 , 0 0 0  cusecs 0 141 cusecs 
(12,000,000 

g.p.m.) 
(53,000 

g.p.m.) 

P e e l  River Paradise 1953 t o  1968 4 7 , 4 0 0  cusecs 0 297 cusecs 
Weir (17,700,000 . (111,000 

g.p.m.) I g.p.m.) 

P e e l  River Tamworth* 1925 t o  1953 2 6 , 5 0 0  cusecs 0 I 256 cusecs 
(9,900,000 

g.p.m.) 
(96,000-, 

I 
P e e l  River C a r r o l l  Gap 1923 t o  1968 1 9 3 , 0 0 0  cusecs 0 1 

360  cusecs 
(72,200,000 1 (135,000 

. 
g.p.m.) 1 g.p.m.) 

Cockburn Mulla 1936 t o  1968 4 2 , 5 0 0  cusecs 0 112 cusecs 
River Crossing (15,900,000 

g.p.m.) 
(42,000 

g.p.m.) 

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

Based  o n  a p e r i o d  o f  r e c o r d s  o f  45 y e a r s  f o r  t h e  P e e l  Rive a t  Carroll 

Gap,  t h e  a n n u a l ,  f l o w  a t  t h i s  s t a t i o n  h a s  v a r i e d  f rom a b o u t  5 p e r  e n t  to / 

a b o u t  450 p e r c e n t  o f  t h e  r e c o r d e d  a n n u a l  a v e r a g e  . f low:  At  t h e  u stream 
I 

s t a t i o n s  o n  t h e  P e e l  R i v e r  a t  P i a l l a m o r e  and Cockburn  R i v e r  a t  M u l l a  Crossing, 

L t h e  v a r i a t i o n s  i n  a n n u a l  f l o w  o v e r  a p e r i o d  o f  32 y e a r s  a t  e a c h  t a t i o n  have 

b e e n  o f  t h e  o r d e r  o f  3 p e r c e n t  t o  450 p e r c e n t  a t  P i a l l a m o r e  and  5 p e r c e n t  to 

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

P e e l  R i v e r  a t  C a r r o l l  Gap  a n d  P a r a d i s e  W e i r  w e r e  a b o u t  6 4 5 , 0 0 0  a r e  f e e t  and 

1) 2 1 0 , 0 0 0  a c r e  f e e t  r e s p e c t i v e l y .  T h e s e  f l o w s  a r e  e q u i v a l e n t  t o  a o u t  21/2 times 

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

T h e  p e a k  d i s c h a r g e s  a t  t h e s e  s t a t i o n s  d u r i n g  t h e  s a m e  m o n t h  w e r e  a b o u t  193,000 

c u s e c s  ( a b o u t  72  m i l l i o n  g a l l o n s  p e r  m i n u t e )  a n d  4 7 , 4 0 0  c u s e c s  ( a b o u t  18 

m i l l i o n  g a l l o n s  p e r  minute). 

T h e  d i s t r i b u t i o n  o f  t h e  a n n u a l  d i s c h a r g e s  f o r  t h e  P e e l  R i v e r  a t  Carroll 

1 G a p  a n d  P i a l l a m o r e  a n d  t h e  C o c k b u r n  R i v e r  a t  M u l l a  C r o s s i n g  a r e  h o w n  at 

F i g u r e  1 8 .  As  i n d i c a t e d  o n  t h i s  f i g u r e ,  t h e  h i g h e s t  a n n u a l  r u n o f f  o v e r  the 

. - p e r i o d  o f  r e c o r d s  o c c u r r e d  i n  t h e  y e a r s  1 9 5 0 ,  1 9 5 5  a n d  1 9 5 6  w h i l s t  i n  the 

y e a r s  1 9 6 5  t o  1 9 6 6  v e r y  l o w  r u n o f f s  w e r e  recorded. 

H y d r o g r a p h s  o f  t h e  r e c o r d e d  m o n t h l y  d i s c h a r g e s  f o r  t h e  P e e l  R i v e r  at 

B o w l i n g  A l l e y  P o i n t ,  C a r r o l l G a p  a n d  T a m w o r t h  a r e  g i v e n  a t  F i g u r e  1 9  whilst 

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

' t h e  C o c k b u r n  R i v e r  a t  M u l l a  C r o s s i n g  a r e  s h o w n  a t  F i g u r e  20. 

R e f e r e n c e  t o  F i g u r e s  1 9  a n d  2 0  i n d i c a t e s  t h e  w i d e  v a r i a b i l i t y  i n  monthly 

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

1 1 9 2 4  w a s  t h e  h i g h e s t  o n  r e c o r d  a t  B o w l i n g  A l l e y  P o i n t ,  b e i n g  s l i  h t l y  greater 

t h a n  t h e  F e b r u a r y  1 9 5 5  f l o o d  a t  t h a t  l o c a t i o n ,  t h e  h i g h e s t  r e c o r d e d  m o n t h l y  flow 

a t  C a r r o l l  Gap a n d  a t  P a r a d i s e  W e i r  o c c u r r e d  d u r i n g  F e b r u a r y  1 9 5 5 .  A t  the 

s t a t i o n s  l o c a t e d  o n  t h e  P e e l  R i v e r  a t  P i a l l a m o r e  a n d  o n  t h e  C o c k  u r n  R i v e r  at 
1 

M u l l a  C r o s s i n g  t h e  maximum r e c o r d e d  m o n t h l y  f l o w  o c c u r r e d  i n  N o v e m b e r  1950. 

F i g u r e  21  i n d i c a t e s  t h e  a v e r a g e  m o n t h l y  r a i n f a l l s  f o r  each m o n t h  o f  the 

y e a r ,  a t  B e c t i v e ,  N u n d l e  a n d  T a m w o r t h .  F r o m  t h e s e  d e t a i l s  i t  m a y  b e  seen 

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

m o n t h s  o f  A p r i l ,  M a y ,  J u l y ,  A u g u s t  a n d  September. 
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9 .  PERSISTENCE OF STREAMFLOWS 

S t r e a m f l o w s  i n  t h e  P e e l  R i v e r  V a l l e y  , e x h i b i t  a m b d e r a t e  d e g r e e  of 

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

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

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

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

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

f r o m  t h e  m i n i m u m  f l o w  ( w h i c h  i n  m a n y  s t r e a m s  i n  A u s t r a l i a  i s  z e r o )  u p  t o  the 

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

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

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

e q u a l  t o ,  o r  l e s s  t h a n ,  t h e  s e l e c t e d  f l o w .  I n  t h i s  r e p o r t  f l o w  d u r a t i o n  curves 

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

a n y  s e l e c t e d  flow. 

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

P e e l  R i v e r  a t  C a r r o l l  G a p ,  P a r a d i s e  W e i r  a n d  B o w l i n g  A l l e y  P o i n t  a n d  f o r  the 

C o c k b u r n  R i v e r  a t  M u l l a  Crossing. 

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

F i g u r e  23 a n d  t h e  f l o w  p e r s i s t e n c e  s t a t i s t i c s  a r e  s u m m a r i s e d  i n  T a b l e  9. 

TABLE 9. 

P e r c e n t a g e  of 
T i m e  Flow 
E q u a l l e d  or 
Exceeded 

C o r r e s p o n d i n g  Flows 
Cusecs G a l l o n s  per 

Minute 

10% 640 240,000 

307. 175 65,000 

50% 80 30,000 

80% 15 '5,500 

90% 0 0 

100% 0 0 
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T h e  d u r a t i o n  c u r v e  o f  d i s c h a r g e  f o r  t h e  P e e l  R i v e r  a t  P a r a d i s e  W e i r  is 

g i v e n  a t  F i g u r e  2 4  a n d  f l o w  f r e q u e n c y  d a t a  c o r r e s p o n d i n g  t o  t h e  c u r v e  are 

g i v e n  i n  T a b l e  10. 

TABLE 10 

P e r c e n t a g e  of 
T i m e  Flow 
E q u a l l e d  or 

Exceeded 

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

Cusecs G a l l o n s  per 
Minute 

10% 630 236,000 

30% 185 69,000 

507. 85 32,000 

AO 3,750 

85% 0 0 

100% 0 0 

A t  F i g u r e  2 5  t h e  f l o w  d u r a t i o n  c u r v e  f o r  t h e  P e e l  R i v e r  a t  B o w l i n g  Alley 

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

' T a b l e  11. 

TABLE 11 

P e r c e n t a g e  of 
T i m e  Flow 

E q u a l l e d  or 
Exceeded 

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

Cusecs G a l l o n s  per 
Minute 

10% 97 36,000 

30% 28 10,500 

50% 13 4,900 

70% 6 2,200 

90% 2 7 5 0  - 
95% 1 375 

100% 0 0 

T h e  d u r a t i o n  c u r v e  o f  d i s c h a r g e  f o r  t h e  C o c k b u r n  R i v e r  a t  Mulla 

C r o s s i n g  i s  g i v e n  a t  F i g u r e  2 6  a n d  f l o w  f r e q u e n c y  s t a t i s t i c s  corresponding 

t o  t h i s  c u r v e  a r e  s h o w n  i n  T a b l e  12. 
• 
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TABLE 12 

P e r c e n t a g e  of 
Time Flow 

E q u a l l e d  or 
Exceeded 

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

Cusecs G a l l o n s  per 
Minute 

107 185 69,000 

307 46 17,000 

50% 18 6,700 

70% 9 3,400 

90% 4 1,500 

95% 2 750 

100% 0 0 

W h i l e  t h e  f l o w  d u r a t i o n  c u r v e s  shown a t  F i g u r e s  23 t o  26 i n c l u s i v e  show 

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

c o m p a r i s o n  t o  b e  made o f  t h e  v a r i o u s  f l o w  c h a r a c t e r i s t i c s  o f  t h e  various 

sub—catchments  i n  t h e  P e e l  R i v e r  Valley. 

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

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

E x a m i n a t i o n  o f  F i g u r e  27 i n d i c a t e s  t h a t ,  o f  t h e  f o u r  streamflow 

s t a t i o n s ,  t h e  s t a t i o n  l o c a t e d  o n  t h e  P e e l  R i v e r  a t  Bowl ing  A l l e y  Point 

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

t h a t  t h e  P e e l  R i v e r  a t  C a r r o l l  Gap shows t h e  l e a s t  f l o w  p e r s i s t e n c e .  This 

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

d e c r e a s e  w i t h  a n  i n c r e a s e  i n  c a t c h m e n t  a r e a  a n d  t h e  Bowling A l l e y  Point 

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

Gap s t a t i o n  t h e  g r e a t e s t  c a t c h m e n t  area. 
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1 0 .  OCCURRENCE OF FLOODING . 

F l o o d i n g  i n  t h e  P e e l  V a l l e y  u s u a l l y  r e s u l t s  f rom h e a v y  r a i n f a l l s  o v e r  the 

h i g h  a n d  r u g g e d  r a n g e s  a l o n g  t h e  s o u t h e r n  a n d  e a s t e r n  b o r d e r s .  The u p p e r  reaches 

o f  t h e  P e e l  R i v e r ,  a n d  i t s  m a i n  t r i b u t a r y ,  t h e  Cockburn  R i v e r ,  a r e  l o c a t e d  in 

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

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

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

The m a j o r i t y  o f  damage t o  r e s i d e n t i a l  d e v e l o p m e n t  a n d  c o m m e r c i a l  activities 

i n  t h e  v a l l e y  o c c u r s  i n  t h e  town o f  Tamworth.  F l o o d w a t e r s  t e n d  t o  b e  widespread 

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

t h e  o u t e r  r e s i d e n t i a l  areas. 

An i n d i c a t i o n  o f  t h e  f r e q u e n c y  .and m a g n i t u d e  o f  f l o o d i n g  i n  t h e  P e e l  River 

V a l l e y  may b e  o b t a i n e d  f rom e x a m i n a t i o n  o f  F i g u r e  28 w h i c h  i n d i c a t e s  t h e  peak 

l e v e l s  o f  f l o o d s  s i n c e  1925 w h i c h  h a v e  e x c e e d e d  14 f e e t  ( a b o u t  8000  c u s e c s )  on 

t h e  r i v e r  gauge  a t  Tamworth.  The gauge  h e i g h t  o f  14 f e e t  i s  c o n s i d e r e d  t o  be 

t h e  ' d ange r  h e i g h t  o f  t h e  P e e l  R i v e r  a t  Tamworth and  r e p r e s e n t s  t h e  h e i g h t  at 

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

Twenty n i n e  f l o o d s  e x c e e d i n g  t h i s  l e v e l  h a v e  o c c u r r e d  i n  t h e  forty—four 

y e a r  p e r i o d  commencing i n  1925.  The l o n g e s t  i n t e r v a l  w i t h o u t  f l o o d s  o f  this 

m a g n i t u d e  was t h e  s e v e n  y e a r  p e r i o d  f rom t h e  commencement o f  r e c o r d s  i n  1925 

t o  1931.  However ,  t h i s  i n t e r v a l  c o u l d  have  b e e n  o f  l o n g e r  d u r a t i o n ,  a s  the 

gauge  h e i g h t  a t  Tamworth may have  b e e n  l e s s  t h a n  14 f e e t  f o r  a number o f  years 

p r e c e d i n g  t h e  commencement o f  s t r e a m f l o w  r e c o r d s  i n  1925.  The m o s t  severe. 

s e q u e n c e  o f  f l o o d s  o c c u r r e d  i n  t h e  s e v e n  y e a r  p e r i o d  f rom 1950 t o  1956,  when 

t w e l v e  f l o o d s  i n  e x c e s s  o f  14 f e e t  were  experienced. 

The h i g h e s t  f l o o d  r e c o r d e d  a t  Tamworth s i n c e  t h e  i n s t a l l a t i o n  o f  the 

g a u g i n g  s t a t i o n  i n  1925,  o c c u r r e d  i n  F e b r u a r y  1955 a n d  r e a c h e d  a p e a k  l e v e l  of 

23 f e e t  6 i n c h e s ,  e q u i v a l e n t  t o  a , f l o w  o f  a b o u t  8 6 , 0 0 0  c u s e c s .  The n e x t  highest 

f l o o d  a t  t h i s  s t a t i o n  o c c u r r e d  i n  1950,  when a maximum h e i g h t  of j  20 feet, 

e q u i v a l e n t  t o  a d i s c h a r g e  o f  a b o u t  2 7 , 0 0 0  c u s e c s ,  was r e c o r d e d .  1 

The maximum d i s c h a r g e  r e c o r d e d  o v e r  t h e  p e r i o d  o f  r e c o r d s  a t  t h e  current 

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  t h e  e x c e p t i o n  o f  t h e  M u l l a  Crossing, 

o c c u r r e d  d u r i n g  t h e  F e b r u a r y  1955 f l o o d .  The Maximum d i s c h a r g e  a t  Mulla 

C r o s s i n g  o c c u r r e d  in J a n u a r y  1962,  when a maximum d i s c h a r g e  o f  a b o u t  42,500 

c u s e c s  was recorded. 
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A c o m p a r i s o n  o f  t h e  F e b r u a r y  1 9 5 5  f l o o d  b e h a v i o u r  a t  C a r r o l l  G a p ,  Tamworth, 

P a r a d i s e  W e i r ,  P i a l l a m o r e ,  B o w l i n g  A l l e y  P o i n t  a n d  M u l l a  C r o s s - L n g  i s  g i v e n  in 

T a b l e  13. 

TABLE 1 3  

Stream Station 

• 

Catchment 
Area 

(Square 
Miles) 

F e b r u a r y  1 9 5 5  Flood 

P e a k  Discharge Estimated 
Flood 

Cusecs 
C u s e c s  per 
S q u a r e  Mile 

Volume 
( A c r e  Feet) 

P e e l  River C a r r o l l  Gap 1800 193,000 107 529,000 
( 7  Days) 

P e e l  River T a m w o r t h  * 1190 86,000 72 279,000 
( 7  Days) 

P e e l  R i v e r  - P a r a d i s e  Weir 930 47,400 51 210,000 
( 7  Days) 

P e e l  River Piallamore 440 32,000 73 109,000 
( 7  Days) 

P e e l  River B o w l i n g  Alley 
Point 120 30,000 2 5 0  

. 
52,000 

( 6  Days) 
Cockburn M u l l a  Crossing 350 23,500 67 110,000 

River ( 6  Days) 

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

F e b r u a r y  1 9 5 5  Flood. 

D u r i n g  t h e  p e r i o d  f r o m  2 2 n d  t o  2 8 t h  F e b r u a r y  1 9 5 5 ,  a b n o r m a l l y  heavy 

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

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

max imum h e i g h t s  t h r o u g h o u t  t h e  v a l l e y  o n  t h e  2 5 t h  o f  F e b r u a r y  a n d ,  a l t h o u g h  the 

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

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

A t  B o w l i n g  A l l e y  P o i n t ,  t h e  max imum h e i g h t  r e c o r d e d  w a s  16 

w h i c h  w a s  o n l y  o n e  i n c h  b e l o w  t h e  maximum f l o o d  l e v e l  o f  1874. 

f e e t  3 inches 

A l t h o u g h  the 

r i v e r  w a s  f o r  m o s t  p a r t s  c o n f i n e d  w i t h i n  i t s  b a n k s  i n  t h e  v i c i n i t y  o f  Bowling 

A l l e y  P o i n t ,  some p u b l i c  r o a d s  w e r e  inundated., 

T h e  f l o o d w a t e r s  b e l o w  B o w l i n g  A l l e y  P o i n t ,  w e r e  i n t e n s i f i e d  b y  r u n o f f  from 

D u n c a n s  a n d  D u n g o w a n  C r e e k s .  A t  P i a l l a m o r e ,  l o c a t e d  b e l o w  t h e  j u n c t i o n  o f  these 

t r i b u t a r i e s ,  a h e i g h t  o f  16 f e e t  9 i n c h e s  w a s  r e c o r d e d  a n d  t h i s  w a s  equivalent 

t o  a d i s c h a r g e  o f  3 2 , 0 0 0  c u s e c s .  D u r i n g  t h e  c o u r s e  o f  f l o o d w a t e r s  t o  Piallamore, 

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

r o a d s  a n d  ' r i v e r  flats. 
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F u r t h e r  c o n t r i b u t i o n  o f  r u n o f f  f rom t h e  Cockburn  R i v e r ,  w h i c h  e n t e r s :  the 

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

m a g n i t u d e  o f  t h e  f l o o d .  A t  M u l l a  C r o s s i n g ,  o n  t h e  Cockburn  R i v e r ,  a maximum 

h e i g h t  o f  17 f e e t  0 i n c h e s  was r e c o r d e d ,  e q u i v a l e n t  t o  a n  e s t i m a t e d  discharge 

o f  a b o u t  2 3 , 5 0 0  cusecs. 

Below t h e  j u n c t i o n  o f  t h e  Cockburn  R i v e r  t h e  f l o o d w a t e r s  w e r e  widespread 

a n d  c o v e r e d  h u n d r e d s  o f  a c r e s  o f  r i v e r  flats. 

A t  Tamworth, .  t h e  P e e l  R i v e r  e c l i p s e d  t h e  1910 f l o o d  h e i g h  b y  9 inches, 

a n d  a s  p r e v i o u s l y  s t a t e d ,  r e a c h e d  a maximum h e i g h t  o f  23 f e e t  inches, 

e q u i v a l e n t  t o  a d i s c h a r g e  o f  8 6 , 0 0 0  c u s e c s .  The f l o o d w a t e r s  a Tamworth were 

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

From Tamworth t o  C a r r o l l  Gap, t h e  f l o o d w a t e r s  i n c r e a s e d  b o t h  in 

i n t e n s i t y  a n d  vo lume ,  r e a c h i n g  a maximum h e i g h t  a t  C a r r o l l  Gap o f  3 4  feet 

. 1 i n c h  w h i c h  c o r r e s p o n d s  t o  a n  e s t i m a t e d  maximum d i s c h a r g e  o f  9 3 , 0 0 0  cusecs. 

T h i s  l a r g e  i n c r e a s e  i n  d i s c h a r g e  was due  t o  t h e  c o n t r i b u t i o n  o f  runoff 

f rom t h e  i n t e r m e d i a t e  a r e a  o f  640 s q u a r e  m i l e s  b e t w e e n  Tamworth a n d  C a r r o l l  Gap 

o n  w h i c h  t h e  a v e r a g e  r a i n f a l l  was a b o u t  1 0 . 5  i n c h e s  compared  t t h e  average 

r a i n f a l l  o f  a b o u t  8 . 8  i n c h e s  a b o v e  Tamworth. 

The p e r c e n t a g e  r u n o f f  f rom sub—catchments  w i t h i n  t h e  P e e l  V a l l e y  was 

f a i r l y  h i g h ,  r a n g i n g  f rom a b o u t  507. r u n o f f  f rom t h e  c a t c h m e n t  bove  Piallamore 

t o  a b o u t  85 p e r c e n t  r u n o f f  above  M u l l a  C r o s s i n g .  The p e r c e n t a g e  r u n o f f  from 

t h e  e n t i r e  P e e l  V a l l e y  d u r i n g  t h i s  f l o o d  was a b o u t  60 percent. 

J a n u a r y  1968 Flood. 

D u r i n g  J a n u a r y  1968 above  a v e r a g e  r a i n f a l l s  f e l l  o v e r  m o s t  ; o f  t h e  northern 

and  c e n t r a l  i n l a n d  d i s t r i c t s  o f  New S o u t h  W a l e s .  I n  t h e  P e e l  i v e r  Valley, 

h e a v y  t o  f l o o d  r a i n s  d u r i n g  t h e  f i r s t  two weeks o f  J a n u a r y  r e s u l t e d  i n  extensive 

f l o o d i n g  t h r o u g h o u t  t h e  valley. 

The m o n t h l y  r a i n f a l l  o f  1 0 . 8 9  i n c h e s  a t  Tamworth d u r i n g  J a n u a r y  1968 was 

t h e  h i g h e s t  m o n t h l y  t o t a l  r e c o r d e d  s i n c e  F e b r u a r y  1955 when 1 3 . 6 8  i n c h e s  was 

r e c o r d e d  a n d  Was a l s o  t h e  h i g h e s t  J a n u a r y  r a i n f a l l  s i n c e  1910 when 1 3 . 1 3  inches 

was recorded. 

A t  Bowl ing  A l l e y  P o i n t ,  a p e a k  r i v e r  h e i g h t  o f  11 f e e t  3 i n q i e s  was reached 

i n  J a n u a r y  1968 and  t h i s  c o r r e s p o n d s  t o  a d i s c h a r g e  o f  1 2 , 1 0 0  cusecs. 
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A t  P a r a d i s e  W e i r ,  w h i c h  i s  s i t u a t e d  a b o u t  t h r e e  m i l e s  u p s t r e a m  of 

Tamworth,  t h e  p e a k  d i s c h a r g e  d u r i n g  t h i s  month  was a b o u t  3 1 , 4 0 0  c u s e c s .  At 

Tamworth,  a p e a k  h e i g h t  o f  18 f e e t  9 i n c h e s  was r e a c h e d  w h i c h  i s  t h e  fifth 

h i g h e s t  f l o o d ' r e c o r d e d  a t  t h e  Tamworth gauge  v F l o o d w a t e r s  e n t e r e d  t h e  lower 

a r e a s  o f  Tamworth a n d  a number o f  f a m i l i e s  w e r e  evacuated. 

A t  t h e  downs t ream e n d  o f  t h e  c a t c h m e n t  a t  C a r r o l l  Gap, t h e  p e a k  flow 

d u r i n g  t h e  J a n u a r y  1968 f l o o d  was a b o u t  1 7 , 8 0 0  c u s e c s ,  w h i c h  i s  equivalent 

t o  a gauge  h e i g h t  o f  16 f e e t  3 inches. 

11 .  DROUGHT PERIODS 

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

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

g e o g r a p h i c a l  l o c a t i o n ,  a v e r a g e  r a i n f a l l  and  no rma l  c r o p .  requirements. 

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

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

p e r i o d  d u r i n g  t h e  g rowing  s e a s o n  and  when a v a i l a b l e  w a t e r  s u p p l i e s  a r e  in— 

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

N o r m a l l y  a d i m i n i s h e d  o r  e x h a u s t e d  r a t e  o f  s t r e a m f l o w  i s  a prime 

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

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

Nund le  and  Tamworth f rom 1882,  1891 and  1878 r e s p e c t i v e l y  a r e  g i v e n  at 

F i g u r e  29 ,  As i n d i c a t e d  'on t h i s  f i g u r e ,  t h e  l o w e s t  r e c o r d e d  annual 

r a i n f a l l s  a t  e a c h  o f  t h e  t h r e e  s t a t i o n s  o c c u r r e d  i n  1965. 

I n  1965 B e c t i v e  r e c e i v e d  a r a i n f a l l  o f  o n l y  1 , 1 1 7  p o i n t s '  w h i l s t  at 

Nund le  and  Tamworth t o t a l s  o f  1 , 8 4 2  p o i n t s  and  1 , 4 1 0  p o i n t s  r e s p e c t i v e l y  were 

r e c o r d e d .  I n  e a c h  c a s e  t h e  r a i n f a l l  d u r i n g  1965 was  o n l y  a b o u t  h a l f  the 

r e s p e c t i v e  a v e r a g e  a n n u a l  value, 

F i g u r e  29 a l s o  i n d i c a t e s  t h a t  t h e  p e r i o d  f rom 1935 t o  1S40 was 

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

w h i c h  h a s  b e e n  r e c o r d e d  i n  t h e  P e e l  V a l l e y .  However some a r e a s  i n  the 

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

1895 t o  1902 inclusive: 
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A v a i l a b l e  s t r e a m f i o w  r e c o r d s  i n d i c a t e  t h a t  a l l  s t r e a m s  1 i n  t h e  valley 

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

P e e l  R i v e r  a t  P i a l l a m o r e  t h e  l o n g e s t  r e c o r d e d  p e r i o d  o f  zero f l o w  was 223 

d a y s  d u r i n g  t h e  p e r i o d  f rom J a n u a r y  t o  A u g u s t  1966 w h i l s t  downs t ream at 

C a r r o l l  Gap w h e r e  r e c o r d s  h a v e  b e e n ' o b t a i n e d  s i n c e  1923,  the 

o f  z e r o  f l o w  was  98 d a y s  d u r i n g  F e b r u a r y  t o  May 1966. 

D e t a i l s  o f  t h e  minimum r e c o r d e d  d i s c h a r g e s  f o r  periods 

t h i r t y  d a y ; .  s i x  m o n t h s  and  t w e l v e  m o n t h s  a t  s e l e c t e d  strea 

s t a t i o n s  i n  t h e  v a l l e y  a r e  g i v e n  i n . T a b l e  14. 

TABLE 14 

l o n g e s t  period 

of 

gauging 

Stream 
and 

Station 

Years 
of 
Computed 
Records 

Minimum R e c o r d e d  D i s c h a r g e s  i n  A c r e  Feet 

Thirty 
Consecutive 
Days 

Six 
Consecutive 
Months 

Twelve 
. Consecutive 

Months 

P e e l  R i v e r  at 0 537 3,633 
Bowl ing  A l l e y  Point 53 (Feb.-Mar. (Jan.-June (Aug .1965  - 

1920) 1966) J u l y  1966) 

P e e l  R i v e r  at 32 0 0 1,493 
Piallamore (Jan.-Feb. (Jan.-June (Aug. 1965 - 

1966) 1966) ' i j u l y  1966) 

_Peel  R i v e r  at 0 187 7,218 
P a r a d i s e  Weir 15 (Feb.-Mar. (Nov .1957  - 'Aug .1965  - 

1965) A p r .  1958) J u l y  1966) 

P e e l  R i v e r  at 45 0 518 11,111 
C a r r o l l  Gap (Feb.-Mar. 

1966) 
(Jan.-June 

1966) 
(Aug.1965 - 
l J u l y  1966) 

Cockburn  R i v e r  at 32 0 481 2,519 
M u l l a  Crossing (Feb.-Mar. (Jan.-june (Jan.-Dec. 

1966) 1966) 1946) 

12 .  THE 1964 t o  1967 DROUGHT. 

I n  common w i t h  many o t h e r  a r e a s  o f  t h e  S t a t e ,  t h e  P e e l  Valley 

e x p e r i e n c e d  p a r t i c u l a r l y  low r a i n f a l l  d u r i n g  much o f  t h e  p e r i o d  f r o m  1964 

t o  1967.  A l t h o u g h  r e l a t i v e l y  h i g h  r a i n f a l l s  o c c u r r e d  i n  DeceMber 1965,  the 

r a i n f a l l  i n  many a r e a s  o f  t h e  v a l l e y  i n  1965 was  t h e  l o w e s t  w h i c h  h a s  been 

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

1964 t o  1967 d r o u g h t  w e r e  l o w e r  t h a n  t h e  1965 a n n u a l  r a i n f a l l s .  However 

a t  some l o c a t i o n s  i n  t h e  v a l l e y  t h e  minimum t w e l v e  m o n t h l y  rainfalls 

d u r i n g  t h e  1964 t o  1967 d r o u g h t  w e r e  h i g h e r  t h a n  h a d  b e e n  r e c o r d e d  i n  a 

t w e l v e  m o n t h s  p e r i o d  i n  e a r l i e r  droughts. 

At Goonoo Goonoo d u r i n g  t h e  t w e l v e  month  p e r i o d  f rom November 1964 to 

O c t o b e r  1965,  a t o t a l  r a i n f a l l  o f  o n l y  1 , 1 7 7  p o i n t s  was r e c o r d e d  and  this 

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

l o c a t i o n  s i n c e  1874,  b e i n g  o n l y  30 p o i n t s  g r e a t e r  t h a n  t h e  t w e l v e  monthly 

r a i n f a l l  o f  1 ,147  p o i n t s  r e c o r d e d  f r o m  December 1901 t o  November 1902. 

At B e c t i v e ,  t h e  r a i n f a l l  r e c o r d e d  f rom November 1964 t o  O c t o b e r  1965 

o f  850 p o i n t s  was  a l s o  t h e  s econd  l o w e s t  on r e c o r d ,  t h e  l o w e s t  twelve 

m o n t h l y  r a i n f a l l  o f  834 p o i n t s  o c c u r r i n g  f r o m  O c t o b e r  1901 to 

Sep tember  1902. 

At  b o t h  Nundle  and  Tamworth t h e  l o w e s t  t w e l v e  m o n t h l y  rainfalls 

r e c o r d e d  s i n c e  t h e  commencement o f  r e c o r d s  i n  1891 and 1878 respectively, 

o c c u r r e d  d u r i n g  t h e  p e r i o d  1964 t o  1965.  At Nundle  t h e  t w e l v e  monthly 

r a i n f a l l  d u r i n g  t h e  p e r i o d  f r o m  November 1964 t o  O c t o b e r  1965 was 

1 , 5 2 5  p o i n t s ,  b e i n g  61 p o i n t s  l e s s  t h a n  t h e  p r e v i o u s  minimum t w e l v e  monthly 

r a i n f a l l  w h i c h  was  r e c o r d e d  i n  t h e  p e r i o d  f r o m  S e p t e m b e r  1918 t o  Augus t  1919 

w h i l s t  a t  Tamworth t h e  minimum t w e l v e  m o n t h l y  r a i n f a l l  o f  1 , 2 3 5  p o i n t s  from 

December 1964 t o  November 1965 was 148 p o i n t s  l e s s  t h a n  h a d  p r e v i o u s l y  been 

r e c o r d e d  f o r  a t w e l v e  month  period. 

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

Gconoo Goonoo, Nundle  and Tamworth f rom November 1964 t o  December 1968 are 

shown i n  T a b l e  15. 
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TABLE 15 

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

Bendemeer Goonoo 
Goonoo Nundle 7amworth 

November 1964 175 163 163 150 
December 1964 138 125 225 185 
J a n u a r y  1963 90 75 89 51 
F e b r u a r y  1965 126 27 43 82 
March 1965 40 34 13 25 
A p r i l  1965 99 160 171 86 
May 1965 63 9 33 21 
J u n e  1965 73 

, 
85 166 85 

J u l y  1965 85 40 114 28 
Augus t  1965 159 111 159 128 
S e p t e m b e r  1965 147 212 133 215 
O c t o b e r  1965 269 136 194 234 
November 1965 246 271 223 95 
December 1965 382 404 482 360 
J a n u a r y  1966 93 33 25 54 
F e b r u a r y  1966 141 163 126 95 
March 1966 302 84 136 178 
A p r i l  1966 42 22 33 24 
May 1966 157 104 136 88 
J u n e  1966 205 213 296 190 
J u l y  1966 101 54 92 41 
Augus t  1966 407 415 414 317 
Sep tember  1966 199 149 148 160 
O c t o b e r  1966 392 383 296 264 
Nnvember 1966 619 339 612 524 
December 1966 323 425 538 246 
J a n u a r y  1966 367 350 194 186 
F e b r u a r y  1967 109 24 57 97 
March 1967 495 418 383 442 
A p r i l  1967 18 2 2 2 
May 1967 198 140 188 151 
J u n e  1967 184 222 N.R. 176 
J u l y  1967 52 47 N.R. 32 
Augus t  1967 286 212 315 197 
S e p t e m b e r  1967 125 66 126 42 
O c t o b e r  1967 593 401 448 381 
November 1967 19 3 40 19 
December 1967 261 242 332 193 
J a n u a r y  1968 692 858 997 1 
F e b r u a r y  1968 121 26 49 ' 36 
March 1968 270 144 218 82 
A p r i l  1968 54 N.R. 71 17 
May 1968 611 504 698 483 
J u n e  1968 60 62 78 21 
J u l y  1968 291 294 350 249 
Augus t  1968 651 472 474 394 
S e p t e m b e r  1968 267 236 305 320 
O c t o b e r  1968 153 145 134 116 
November 1968 286 150 206 111 
December 1968 195 N.R. 418 229 
Annual  1964 3730 2898 3615 3049 
R a i n f a l l s  1965 1779 1564 1842 1410 

1966 2983 2384 2852 2181 
1967 2707 2127 N.R. 1918 
1968 3651 N.R. 3998 3147 

Average  Annual 
Rainfall 

3166 2615 3343 2641 

Minimum Twelve 1464 1177 1525 1235 
Monthly Nov.1964 Nov.1964 Nov.1964 Dec.1964 
R a i n f a l l  since to co to to 
November 1964 O c t , 1 9 6 5  , Oct.1965 Oct.1965 Nov.1965 
Minimum Recorded 1199 1147 1586 11383 
Twelve Monthly J u n e  1919 Dec.1901 Sept,1918 May 1922 
R a i n f a l l  p r i o r  to to to to to 
November 1964 May 1920 , Nov.1902 Aug.1919 Apr.1923 

N.R.  - No Record. 



30. 

• As i n d i c a t e d  'by T a b l e  1 5 ,  d r o u g h t  c o n d i t i o n s  i n  t h e  P e e l  V a l l e y  were 

somewhat r e l i e v e d  b y  t h e  o c c u r r e n c e  ó f  u s e f u l  r a i n f a l l  i n  DeCember 1965 

when m o s t  r a i n f a l l  s t a t i o n s  r e c o r d e d  more  t h a n  31/2 i n c h e s .  However,  following 

t h e s e  r a i n s ,  c o n d i t i o n s  w e r e  a g a i n  c o m p a r a t i v e l y  d r y  u n t i l  a b o u t  A u g u s t  1966. 

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

r e m a i n d e r  o f  1966 a n d  u n t i l  March 1967 .  However f o l l o w i n g  e x t r e m e l y  low 

r a i n f a l l s  i n  A p r i l  1967 c o n d i t i o n s  a g a i n  commenced t o  deteriorate. 

Some r e l i e f  was  O b t a i n e d  by good f a l l s  i n  O c t o b e r  1967 b u t  i t  was 

n o t  u n t i l  J a n u a r y  1968 t h a t  t h e  d r o u g h t  was  f i n a l l y  broken. 

D u r i n g  1965 a l l  s t r e a m s  i n  t h e  P e e l  V a l l e y  c e a s e d  t o  f l o w  f o r  long 

' p e r i o d s  a n d  d i s c h a r g e s  o v e r  t h e  t w e l v e  month  p e r i o d  f rom Augus t  1965 to 

J u l y  1966 w e r e  i n  some c a s e s  t h e  l o w e s t  w h i c h  h a v e  b e e n  r e c o r d e d  since 

commencement o f  r e c o r d s .  I n  T a b l e  16 t h e  t o t a l  f l o w  o f  t h e  P e e l  R i v e r  at 

C a r r o l l  Gap o v e r  t h e  t w e l v e  month  p e r i o d  f r o m  Augus t  1965 t o  J u l y  1966 is 

• c o m p a r e d  w i t h  t h e  minimum t w e l v e  m o n t h l y  f l o w s  r e c o r d e d  a t  t h e  station 

d u r i n g  o t h e r  droughts. 

TABLE 16 

Twelve  Month Period 

- 

T o t a l  Volume 
in 

Acre  Feet 

Ave rage  Flow 

Cusecs Gallons 
; p e r  Minute 

A u g u s t  1965 t o .  J u l y  1966 11,110 15 5,700 

J a n u a r y  1946 t o  December 1946 12,670 17 6,500 

F e b r u a r y  1927 t o  J a n u a r y  1928 20,870 29 10,500 

November 1939 t o  O c t o b e r  1940 34,540 47 ' 17,700 
_1 

The P e e l  R i v e r  a t  C a r r o l l  Gap c e a s e d  t o  f l o w  f o r  a p e r i o d  o f  98 

c o n s e c u t i v e  d a y s  f r o m  F e b r u a r y  t o  May 1966 w h i c h  i s  f o u r  times t h e  duration 

o f  t h e  n e x t  m o s t  s e v e r e  r e c o r d e d  p e r i o d  o f  24 d a y s  o f  no f l o w  i n  November 

1940. 

A t  P a r a d i s e  W e i r  t h e  P e e l  R i v e r  c e a s e d  t o  f l o w  f o r  143 consecutive 

d a y s  f rom F e b r u a r y  t o  J u n e  1965 a n d  a g a i n  i n  t h e  p e r i o d  March t o  May 1966 

f o r  a p e r i o d  o f  8 0  c o n s e c u t i v e  days. 
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O v e r  t h e  p e r i o d  o f  a v a i l a b l e  r e c o r d  s i n c e  1915 t h e  P e e l  R i v e r  at 

Bowl ing  A l l e y  P o i n t  h a s  c e a s e d  t o  f l o w  o n  s e v e r a l  o c c a s i o n s ,  t 1  e most 

p r o l o n g e d  p e r i o d  b e i n g  i n  March a n d  A p r i l  1920 when t h e  r i v e r  was  d r y  for 
1 

69 c o n s e c u t i v e  d a y s .  D u r i n g  t h e  1964-1966 d r o u g h t ,  f l o w  c e a s e d  a t  Bowling 

A l l e y  P o i n t  f o r  28 d a y s  i n  F e b r u a r y  a n d  March 1966.  I n  
a d d i t i o n ,  

f o r  a 

p e r i o d  o f  166 d a y s  commencing i n  December 1965 t h e  f l o w  a t  t h i s  s t a t i o n  only 

e x c e e d e d  1 . 6  c u s e c s  ( 6 0 0  g a l l o n s  p e r  m i n u t e )  o n  a t o t a l  o f  s e v e n  d a y s ,  the 

maximum f l o w  r e c o r d e d  d u r i n g  t h i s  p e r i o d  b e i n g  o n l y  6 cusecs. 

R e c o r d s  f o r  t h e  Cockburn  R i v e r  a t  M u l l a  C r o s s i n g  w h i c h  commence in 

J a n u a r y  1937,  i n d i c a t e  t h a t  a p e r i o d  o f  38 c o n s e c u t i v e  d a y s  o f  no flow 

o c c u r r e d  d u r i n g  December 1941 a n d  J a n u a r y  1942.  T h i s  p e r i o d  o f  no f l o w  was 

e q u a l l e d  i n  F e b r u a r y  a n d  March 1966 d u r i n g  a p r o l o n g e d  d r y  p e r i o d  i n  which 

Id t h e  f l o w  o n l y  e x c e e d e d  0 . 3  c u s e c s  o n  3 d a y s  i n  a p e r i o d  o f  153 ays. 

A t  T a b l e  17 d e t a i l s  a r e  g i v e n  o f  t h e  t w e l v e  m o n t h l y  f l o w s  o f  t h e  Peel 

R i v e r  a t  Bowl ing  A l l e y  P o i n t ,  P i a l l a m o r e ,  P a r a d i s e  W e i r  a n d  C a r r o l l  Gap and 

t h e  Cockburn  R i v e r  a t  M u l l a  C r o s s i n g  f o r  t h e  p e r i o d  f rom A u g u s t  1965 to 

J u l y  1966.  D u r i n g  t h i s  p e r i o d ,  t h e  minimum t w e l v e  m o n t h l y  f l o w  d u r i n g  the 

1964-1967 d r o u g h t  a t  e a c h  o f  t h e  s t a t i o n s  was  recorded. 

TABLE 17 

Stream Station 

Twelve Month Flow Augus t  1965 to J u l y  1966 

Acre  Feet Average  Discharge Percentage 
AkTerage 

of 
Annual 

Flow Cusecs Cals./Min. 

P e e l  River Bowl ing  Alley 3,633 5.0 1,860 7% 
Point 

P e e l  River Piallamore 1,493 2.0 750 11/2% 

P e e l  River P a r a d i s e  Weir 7,218 9.9 3,700 31/2% 

P e e l  River C a r r o l l  Gap 11,111 15.2 5,700 4 % 

Cockburn Mulla 6,415 8.8 3,300 8 % 
River Crossing 

A c o m p a r i s o n  o f  t h e  minimum f l o w s  f o r  p e r i o d s  o f  one  m o n t h ,  s i x  months 

a n d  t w e l v e  m o n t h s  d u r i n g  t h i s  p e r i o d  f o r  t h e  s t a t i o n s  a t  Bowl ing  A l l e y  Point, 

P i a l l a m o r e ,  P a r a d i s e  W e i r ,  C a r r o l l  Gap a n d  M u l l a  C r o s s i n g  i s  g i v e n  a t  T a b l e  18. 



32, 

TABLE 18 

Stream Station 
Min imum T o t a l  F l o w  D u r i n g  1964-66 

( A c r e  Feet) 

O n e  Month S i x  Months T w e l v e  Months 

P e e l  River B o w l i n g  Alley 0 537 3,633 
Point 

P e e l  River Piallamore 0 0 1,493 

P e e l  River P a r a d i s e  Weir 0 206 7,218 

P e e l  River C a r r o l l  Gap 0 518 11,111 

C o c k b u r n  River M u l l a  Crossing 0 481 6,415 

T h e  o c c u r r e n c e  o f  s u b s t a n t i a l  r a i n f a l l  d u r i n g  D e c e m b e r  1 9 6 5  helped 

a l l e v i a t e  t h e  d r y  c o n d i t i o n s  w h i c h  h a d  p r e v a i l e d  i n  t h e  valley since 

N o v e m b e r  1 9 6 4 .  H o w e v e r ,  b y  t h e  b e g i n n i n g  o f  1 9 6 6  s t r e a m f l o w s  h a d  again 

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

P a r t i c u l a r l y  l o w  f l o w s  c o n t i n u e d  u n t i l  J u n e  1 9 6 6  w h e n  r a i n f a l l s  of 

a b o u t  2 i n c h e s  w e r e  e x p e r i e n c e d  o v e r  t h e  w h o l e  v a l l e y .  S t r e a m f l o w s  recommenced 

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

N o v e m b e r  1 9 6 6 .  S t r e a m f l o w s  g e n e r a l l y  d e c l i n e d  a f t e r  N o v e m b e r  1 9 6 6  although 

m i n o r  r i s e s  o c c u r r e d  i n  J a n u a r y ,  M a r c h  a n d  J u n e  1967. 

I n  J a n u a r y  1 9 6 8 ,  m o n t h l y  r a i n f a l l s  o f  t h e  o r d e r  o f  8 i n c h e s  were 

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

t h e  v a l l e y .  P e a k  f l o w s  o f  1 2 , 1 0 0  c u s e c s  i n  t h e  P e e l  R i v e r  a t  B o w l i n g  Alley 

P o i n t ,  3 1 , 4 0 0  c u s e c s  i n  t h e  P e e l  R i v e r  a t  P a r a d i s e  W e i r  a n d  1 7 , 8 0 0  c u s e c s  in 

t h e  P e e l  R i v e r  a t  C a r r o l l  Gap w e r e  r e c o r d e d  a n d ,  a t  T a m w o r t h ,  t h e  p e a k  height 

o f  1 8 ' - 9 "  w h i c h  w a s  r e a c h e d  w a s  t h e  f i f t h  h i g h e s t  f l o o d  w h i c h  h a s  o c c u r r e d  at 

t h a t  l o c a t i o n  s i n c e  1925. 

S t r e a m f l o w s  a g a i n  d e c r e a s e d  f r o m  F e b r u a r y  t o  A p r i l  1 9 6 8  w t h  t h e  Peel 

R i v e r  a t  P a r a d i s e  W e i r  r e g i s t e r i n g  z e r o  f l o w  f o r  t h e  e n t i r e  m o n t h  o f  April. 

Good  r a i n f a l l s  i n  May i m p r o v e d  f l o w s  i n  a l l  s t r e a m s  i n  t h e  v a l l e y  a n d  further 

a b o v e  a v e r a g e  r a i n f a l l s  i n  A u g u s t  m a i n t a i n e d  s t r e a m f l o w s  a t  reasonable 

l e v e l s  f o r  t h e  r e m a i n d e r  o f  1968. 
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1 3 .  WATER REQUIREMENTS FOR CURRENT DEVELOPMENT 

A g r i c u l t u r a l  a c t i v i t i e s  w i t h i n  t h e  P e e l  V a l l e y  m a i n l y  c o m p r i s e  sheep 

g r a z i n g  f o r  w o o l  a n d  m u t t o n  a n d  t h e  g r o w i n g  o f  w h e a t .  P o u l t r y  farming, 

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

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

S i n c e  1 9 4 4  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  b y  l i c e n s e  u n d e r  the 

W a t e r  A c t  h a s  i n c r e a s e d  f r o m  a b o u t  1 , 7 7 0  a c r e s  t o  m o r e  t h a n  8 , 0 0 0  a c r e s  at 

J u n e  1 9 6 9  w h i c h  r e p r e s e n t s  a n  i n c r e a s e  o f  o v e r  3 0 0  p e r c e n t  s i n c e  1 9 4 4 .  The 

c o r r e s p o n d i n g  n u m b e r  o f  l i c e n s e s  f o r  i r r i g a t i o n  h a s  i n c r e a s e d  f r o m  104 

a t  J u n e  1 9 4 4  t o  2 7 2  a t  J u n e  1 9 6 9 .  A g r a p h  s h o w i n g  d e t a i l s  o f  t h e  variation 

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

F i g u r e  31. 

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

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

u n t i l  1 9 6 4 ,  w h e n  a r a p i d  i n c r e a s e  r e s u l t e d  i n  t h e  a r e a  a u t h o r i s e d  for 

i r r i g a t i o n  i n c r e a s i n g  b y  o v e r  1 0 0  p e r c e n t  f r o m  3 , 8 2 4  a c r e s  i n  1 9 6 4  to 

8 , 0 2 1  a c r e s  i n  1 9 6 9 .  T h e  n u m b e r  o f  l i c e n s e s  i n  t h i s  p e r i o d  i n c r e a s e d  from 

1 8 9  i n  1 9 6 4  t o  2 7 2  i n  1969. 

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

1 9 5 7 ,  b e i n g  a b o u t  16 a c r e s  i n  t h i s  p e r i o d .  H o w e v e r ,  a g e n e r a l  increase 

o c c u r r e d  a f t e r  1 9 5 7 ,  a maximum o f  a b o u t  3 0  a c r e s  p e r  l i c e n s e  b e i n g  reached 

a t  3 0 t h  J u n e  1969. 

T h e  e s t i m a t e d  t o t a l  c u r r e n t  r e q u i r e m e n t s  o f  t h e  P e e l  V a l l e y  for 

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

t r a n s m i s s i o n  l o s s e s ,  a r e  s h o w n  i n  T a b l e  19. 

TABLE 19 

Requirement 
E s t i m a t e d  C u r r e n t  Demand 

Cusecs 
G a l l o n s  per 

Minute 

I r r i g a t i o n  u n d e r  License 33.0 12,100 
( 8 , 0 2 1  a c r e s  a t  2 . 0  feet 
p e r  season) . 

Town a n d  C o m m e r c i a l  W a t e r  Supplies 13.6 5,100 

R i p a r i a n  Usage 23.4 8,800 

Totals 70.0 26,000 
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As i n d i c a t e d  i n  T a b l e  19 ,  t h e  demand f o r  town,  i n d u s t r i a l  and  s t o c k  water 

s u p p l y  p u r p o s e s  amoun t s  t o  1 3 . 6  c u s e c s  and  r e p r e s e n t s  a b o u t  20 p e r c e n t  o f  the 

t o t a l  w a t e r  r e q u i r e m e n t  f rom t h e  v a r i o u s  s t r e a m s  i n  t h e  valley. E l e v e n  water 

s u p p l y  l i c e n s e s  w e r e  c u r r e n t  a t  t h e  3 0 t h  J u n e  1969 and  c o m p r i s e  t h e  m a j o r i t y  of 

t h i s  demand, d i v e r t i n g  u p  t o  4 , 8 5 0  g a l l o n s  p e r  m i n u t e  o r  1 2 . 8  c u s e c s .  The 

r e m a i n i n g  0 . 8  c u s e c s  a r e  pumped f rom w o r k s  o n  A t t u n g a  C r e e k  and t h e  Cockburn 

R i v e r ,  w h i c h  w e r e  commiss ioned  p r i o r  t o  November 1930 and  a r e  t h e r e f o r e  not 

r e q u i r e d  t o  b e  l i c e n s e d  u n d e r  t h e  W a t e r  Act. 

11 
The o n l y  s i g n i f i c a n t  w a t e r  s t o r a g e  i n  t h e  v a l l e y  i s  a dam o Dungowan 

C r e e k  w h i c h  h a s  a c a p a c i t y  e s t i m a t e d  a t  1 , 3 0 0  m i l l i o n  g a l l o n s  ( 4 , 8 0 0  a c r e  . 

f e e t ) .  T h i s  s t o r a g e  i s  o p e r a t e d  by t h e  Tamworth C i t y  C o u n c i l  a s  a town  water 

s u p p l y  f o r  Tamworth and t h e  v i l l a g e s  o f  Nemingha and  Dungowan and i s  capable 

o f  d i v e r t i n g  a maximum f l o w  o f  2 , 0 0 0  g a l l o n s  p e r  m i n u t e  ( 5 . 4  cusecs). 

I n  T a b l e  20 a c o m p a r i s o n  i s  g i v e n  o f  t h e  a r e a s  a u t h o r i s e d  f o r  irrigation 

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

v a l l e y  a t  3 0 t h  J u n e  1969. 

TABLE 20 

Stream 
A r e a  Authorised 
f o r  Irrigation 

(Acres) 

E s t i m a t e d  Tot ia l  Current 
Requirements 

Average 
Cusecs 

G a l l o n s  per 
Minute 

P e e l  R i v e r  a b o v e  Bowling 
A l l e y  Point 193 1.6 600 

P e e l  R i v e r  b e t w e e n  Bowling 
A l l e y  P o i n t  and  Tamworth 1,518 7.3 2,700 

Dungowan Creek 735 12.6 
, 

4,700 

Cockburn  R i v e r  and 
Tributaries 781 13.8 5,200 

Goonoo Goonoo C r e e k  and 
Tributaries 290 3.2 1,200 

P e e l  R i v e r  be low Tamworth 3,433 15.1 5,600 

Timbumburi  Creek 170 1.4 500 

Moore Creek 368 2.2 800 

A t t u n g a  C r e e k  and 
Tributaries 139 2.3 800 

M i s c e l l a n e o u s  Tributaries 394 10.5 3,900 

Totals 8,021 70.0 26,000 

The f o r e g o i n g  r e q u i r e m e n t s  g i v e n  i n  T a b l e  20 do n o t  i n c l u d e  a n y  allow— 
a n c e J  

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

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

E x t e n s i v e  a r e a s  o f  p o t e n t i a l l y  i r r i g a b l e  l a n d  a r e  l o c a t e d  a l o n g  t h e  Peel 

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

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

f o d d e r  c r o p s  f o r  s h e e p  a n d  c a t t l e  r a i s i n g .  Much o f  t h e  i r r i g a b l e  l a n d  i s  at 

r i v e r  b a n k  l e v e l  a n d  i s  s u b j e c t  t o  o c c a s i o n a l  i n u n d a t i o n  by f l o o d s  which 

a s s i s t  i n  m a i n t a i n i n g  t h e  f e r t i l i t y  o f  t h e  soil. 

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

t h e  P e e l  R i v e r .  U p s t r e a m  o f  Bowl ing  A l l e y  P o i n t  i r r i g a b l e  a r e a s  o c c u p y  a 

n a r r o w  s t r i p  b o r d e r i n g  t h e  r i v e r .  The v a l l e y  i s  somewhat w i d e r  f rom Bowling 

A l l e y  P o i n t  t o  t h r e e  m i l e s  b e l o w  t h e  Dungowan C r e e k  j u n c t i o n  w h e r e  i t  spreads 
1 

o u t  c o n s i d e r a b l y  a t t a i n i n g  a w i d t h  o f  11/2 m i l e s  n e a r  t h e  j u n c t i o n  w i t h  the 

Cockburn  R i v e r .  Below t h i s  p o i n t  i t  n a r r o w s  t o  a b o u t  -3/4 m i l e  w i d e  t o  Tamworth, 

t h e n  w i d e n s  t o  a n  a v e r a g e  w i d t h  o f  1 m i l e  t o  a p o i n t  5 m i l e s  be low Attunga 

C r e e k  j u n c t i o n .  From h e r e  t o  t h e  Namoi J u n c t i o n  t h e  v a l l e y  r e d u c e s  t o  half 

t h e  a b o v e  width. 

On t r i b u t a r i e s ,  a r e a s  s u i t a b l e  f o r  i r r i g a t i o n  a r e  g e n e r a l l y  o f  less 

e x t e n t  t h a n  o n  t h e  P e e l  R i v e r ,  a v e r a g i n g  1/2 m i l e  i n  w i d t h  a n d  l e s s ,  e x c e p t  on 

t h e  Cockburn  R i v e r ,  Dungowan C r e e k  a n d  o n  t r i b u t a r i e s  o f  Goonoo Goonoo Creek 

w h e r e  such  a r e a s  a r e  c o m p a r a b l e  i n  w i d t h  t o  a r e a s  o n  t h e  m a i n  river. 

A l t h o u g h  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  h a s  a b o u t  d o l l e d  d u r i n g  the 

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

P e e l  V a l l e y .  Development  o f  t h e  f u l l  i r r i g a t i o n  p o t e n t i a l  o f  t h e  v a l l e y  has 

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

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

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

t h u s  a n e e d  f o r  e s t a b l i s h e d  i r r i g a t i o n  t o  s t a b i l i s e  production o n  farms. 

The p r o v i s i o n  o f  h e a d  s t o r a g e s  o n  t h e  P e e l  R i v e r  a n d  t r i b u t a r i e s  could 

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

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  valley. 
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A d i s s e c t i o n  o f  p o t e n t i a l  i r r i g a b l e  a r e a s  b e t w e e n  t h e  P e e l  R i v e r  and  its 

t r i b u t a r i e s  i s  g i v e n  i n  T a b l e  2 1 .  From t h e  t o t a l  o f  6 0 , 0 0 0  a c r e s  o f  irrigable 

l a n d  i n  t h e  T a b l e ,  3 3 , 0 0 0  a c r e s  a r e  o n  t h e  P e e l  R i v e r  a n d  2 7 , 0 0 0  a c r e s  a r e  on 

- t r i b u t a r i e s .  
. 

TABLE 21 

Stream 
Approx ima te  A r e a s  S u i t a b l e  for 

I r r i g a t i o n  f rom Streamflow 
(Acres) 

P e e l  R i v e r  above  Bowling A l l e y  Point 700 

P e e l  R i v e r  b e t w e e n  Bowling A l l e y  P o i n t  and 
Tamworth 10,300 

Dungowan Creek 1,700 

Cockburn  River 2,700 

Goonoo Goonoo C r e e k  a n d  tributaries 3,600 

P e e l  R i v e r  be low Tamworth 22,000 

Timbumburi  Creek 2,500 

Moore Creek 2,200 

A t t u n g a  Creek 1,000 

M i s c e l l a n e o u s  tributaries 13,300 

Total 60 ,00C • 

The 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  i s  b a s e d  o n  l o c a l  I d e n t i f i c a t i o n  a n u  on 

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

i n  p r o x i m i t y  t o  t h e  river. 

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

t h e  P e e l  R i v e r  a n d  t h e  s a t i s f a c t o r y  r e s p o n s e  o f  t h e  s o i l s  to w a t e r  is 

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

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

s u i t a b l e  a r e a s  f o r  t h e  c o n s t r u c t i o n  o f  f a r m  dams I n  a d d i t i o n ,  due  t o  the 

t e m p o r a l  p a t t e r n  o f  r a i n f a l l ,  f a r m  dams c o u l d  p r o v i d e  a n  economic  source 

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

b e  e x p e c t e d  t h a t  such  s t o r a g e s  w i l l  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  water 

f o r  i r r i g a t i o n  i n  t h e  future, 
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1 5 .  INVESTIGATION OF STORAGE PROPOSALS 

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

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

L 
T h e  l o n g  p e r i o d s  o f  l o w  d i s c h a r g e s ,  w h i c h  r e s u l t  i n  c e a s e - t o - f l o w  conditions 

o c c u r r i n g  d u r i n g  i r r i g a t i o n  p e r i o d s ,  h a s  r e t a r d e d  i r r i g a t i o n  d e  e l o p m e n t  for 
1 

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

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

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

summer  months. 

D u r i n g  1 9 6 8 ,  d e t a i l e d  i n v e s t i g a t i o n s  w e r e  c o m m e n c e d  o f  t h e  B o w l i n g  Alley 

dam s i t e  s i t u a t e d  3 m i l e s  d o w n s t r e a m  o f  B o w l i n g  A l l e y  P o i n t  n e a r  t h e  upper 

l i m i t  o f  i r r i g a b l e  l a n d s  ( F i g u r e  3 1 ) .  T h i s  s i t e ,  w h i c h  i s  t h e  b e s t  suitable 

f o r  a l a r g e  s t o r a g e  dam,  w a s  f i r s t  i n s p e c t e d  i n  1914. 

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

N a m o i  V a l l e y  a b o v e  K e e p i t  Dam, v a r i o u s  m e t h o d s  t o  a u g m e n t  t h e  w a t e r  s u p p l y  to 

t h e  C i t y  o f  T a m w o r t h  w e r e  a l s o  e x a m i n e d .  T h e  m e t h o d s  i n v e s t i g a t e d  involved 

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

a p r o p o s e d  s t o r a g e  a b o v e  K e e p i t  Dam a n d  t h e  p r o v i s i o n  o f  t h e  r e q u i r e d  water 

s u p p l i e s  f r o m  a s t o r a g e  o n  t h e  P e e l  R i v e r  a t  B o w l i n g  A l l e y  Point. 

I n  r e s p e c t  o f  t h e  P e e l  R i v e r  s t o r a g e  s i t e  a t  B o w l i n g  A l l e y  Point, 

g e 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  s h o w n  t h a t  a l t h o u g h  t h e  f o u n d a t i o n s  are 

u n s u i t a b l e  f o r  a c o n c r e t e  dam t h e y  a r e  s a t i s f a c t o r y  f o r  a n  e a r t h  a n d  rockfill 

s t r u c t u r e .  H o w e v e r ,  t h e  d e p t h  o f  u p  t o  4 9  f e e t  o f  a l l u v i u m  i n  t h e  r i v e r  bed 

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

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

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

O t h e r  p o s s i b l e  dam s i t e s  o n  t h e  P e e l  R i v e r ,  b o t h  upstream 

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

a n d  downstream 

better 

p r o s p e c t s  f o r  i r r i g a t i o n  d e v e l o p m e n t  o n  t h e  P e e l  R i v e r  t h a n  t h e  B o w l i n g  Alley 

Site. 



38. 

I n s p e c t i o n  o f  t h e  C o c k b u r n  R i v e r  h a s  f a i l e d  t o  r e v e a l  a s u i t a b l e  site 

f o r  a m a j o r  s t o r a g e  dam.  T h i s  s t r e a m  i s  s o  s t e e p  a b o v e  t h e  c o n f l u e n c e  of 

M u l l a  C r e e k  t h a t  n o  w o r t h w h i l e  s t o r a g e  c a n  b e  o b t a i n e d  a t  a n  e c o n o m i c  cost. 

W h i l s t  s e v e r a l  p o s s i b l e  s i t e s  e x i s t  a b o u t  2 m i l e s  b e l o w  t h e  c o n f l u e n c e  of 

M u l l a  C r e e k  c o n s t r u c t i o n  o f  a dam i n  t h i s  l o c a t i o n  w o u l d  n e c e s s i t a t e  the 

d e v i a t i o n  o f  t h e  G r e a t  N o r t h e r n  R a i l w a y  t h r o u g h  d i f f i c u l t  t e r r a i n .  A s  the 

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

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

T h e  c o n s t r u c t i o n  o f  w e i r s  i n  t h e  P e e l  R i v e r  a n d  M u l l a  C r e e k  w o u l d  b e  of 

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

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

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

w o u l d  i n c r e a s e  f l o o d  l e v e l s  a l o n g  t h e  p a r t i c u l a r  stream. 
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w a t e r  s u p p l y  schemes. 
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1882 0 425 0 292 116 174 180 124 27 360 293 408 2399 

1883 144 402 98 279 255 18 16 183 207 197 221 198 2218 

1884 6 103 0 201 122 182 186 43 325 85 275 41 1569 

1885 226 352 156 34 105 286 11 59 151 82 203 323 1988 

1886 170 19 202 280 260 190 160 341 55 297 339 170 2483 
td 
txi 

1887 648 308 801 96 19 227 249 335 20 242 118 790 3853 

tx1 
1888 66 538 31 17 100 0 25 12 140 211 88 70 1298 

• 

1889 256 249 213 367 555 262 248 159 182 370 441 268 3570 
0 

LA) 

1890 263 477 565 82 338 464 146 174 339 285 337 289 3759 rt 

cr) 
1891 490 100 230 130 90 357 178 178 289 116 348 128 2634 

1-4 
1892 260 62 278 284 221 156 131 132 448 424 328 360 3124 

1893 156 602 396 279 87 316 224 337 51 458 268 69 3243 

1894 273 166 1139 234 119 110 105 111 134 324 98 240 3053 

1895 456 140 0 37 114 85 41 62 241 154 356 469 2155 

1896 137 527 176 139 196 115 0 197 111 109 160 213 2080 cn 

(t. 
1897 558 28 77 0 126 337 302 128 166 233 5 362 2322 rt 

(t) 

1898 407 359 70 15 200 248 67 151 118 72 143 173 2023 X 

1—• 

1899 275 10 0 477 32 244 95 326 211 78 64 88 1900 

1900 104 218 218 271 322 387 277 0 120 0 42 288 2247 



„. Jan-, Feb,, Mar., Apr. May June July Aug., Sept, Oct- Nov,, Dec, YeaT 

1901 163 0 314 141 235 96 133 359 95 -276 57 0 1869, 

1902 66 • 0 121 21 0 35 24 163 71 334 267 220 1322 

1903 60 40 209 227 413 12 183 223 482 428 113 431 2821 

1.904 55 250 541 ,* 40 160 105 437 • 167 87 210 118 137 2307 

1905 246 201 178 689 231 87 119. 129 8 137 1.20 369 2514 

1.906 85 199 98 200 86 109 69 386 342 139 493 18 2224 

1907 245 64 , 425 42 54 .197 72 173 22 108 463 747 261.2 

1.908 83 531 591 155 58 121 103 101 344 71 273 315 2746 

1909 52 554 0 172 97 380 102 394 139 161 330 147 2528 

1910 1185 67 230 27 55 385 196 1.66 19 137 18.3 361 3011 

1911 506 307 71 26 98 43 175 75 156 115 499 256' 2327 

1912 168 139 160 0 59 337 217 248 47 351 82 92 1900 

1913 - 135 354 399 197 369 283 35 40 145 227 55 290 2529 

1914 174 249 324 84 154 101 96 0 24 159 474 546 2385 

-276— -226 ... 1915-- 1-57 ID-8---- - -98 ----- —147 - 21-4 191. 1.2 447 2189 - —2-53 60--- 

1916 345. 225 125 291 17 312 233 244 232 331 319 508 3182 

1917 678 163 33 13 13 230 88 . 174 406 191 643 209 2841 

1918 817 32 - 65 63 35 37 138 430 70 25 190 35 1937 



Year Jan. Feb. Mar. Apr. May June July Aug, Sept, Oct. Nov, Dec. Year 

1919 302 58 11.0 49 243 69 45 61 23 254 32 214 1460 

1920 371 126 8 96 116 639 391 281 288 ' 128 134 331 2909 

1921 1.63 123 435 338 345 286 231 77 144 273 174 599 3188 

1922 148 259 4 1.18 10 99 357 74 119 292 43 430 1953 

1923 260 14 12 8 19 
.i•t 

337 163 66 154 144 223 464 1864 

i924 214 401 60 218 63 1.37 285 167 376 187 '705 160 2973 

1925 372 228 171 0 253 68 113 149 23 45 299 180 1901 

1926 199 105 369 239 270 113 125 73 199 14 40 352 2098 

1927 261 27 253 346 35 97 4F 50 37 145 506 480 2243 

'1928 76 1268 , 
, 

452 190 40 334 198 21 21 91 128 52 2871 

'1929 93 501. 98 173 23 95 85 ..266 140 82 134 52 1742 

1930 • 176 57 320 101 76 478 153 53 98 . 347 128 '139 2126 

1.931 190 44 261 187 414 418 156 110 109 36 353 442 2720 

1932 11 38 261 1.71 61 88 , 106 85 432 256 24'1 312 2062 

1933 577 63 72 53 88 2.60 3-80 8 4  29-8 571 458 )47 3251 

89 288 251 201 425 152 251 2640 1934 350 507 0 
_ 

126 0 

1.935 .604 81 18 112 50 65 175 120 209 202 49 325 20.10 

1936 234 278 239 191 165 61 261 
. 

136 156 '12 2 522 2257 



Year Jan. Feb,Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1937 457 1.1.5 335 42 84 139 203 180 85 142 271 125 2178 

1938 128 130 49 81 239 139 161 315 68 179 221 20 1730 

1939 274 4 340 226 3 144 63 168 31 161 175 67 1656 

1940 10 225 198 205 11 92 4 39 170 83 234 254 1525 

1941 711 198 525 10 164 • 253 62 81 48 322 30 29 2433 

1942 34 338 314 0 169 180 584 14 94 329 296 222 2574 

1943 467 247 48 179 192 149 106 234 253 255 196 365 2691 

1944 300 264 13 69 324 34 218 375 44 57 72 193 1963 

1945 400 335 53 162 243 250 123 254 42 73 275 '99 2309 

1946 371 40 50 109 55 80 • 20 5 '182 35 181 123 1251 

1947 206 497 140 • 53 50 85 120 190 172 274 342 481 2610 

1948 372 40 399 139 221 341 126 85 217 20 217 217 2394 

1949 324 316 79 235 97 257 100 •295 528 505 009 143 3188 

1950 317 482 30 286 .235 482 437 157 333 609 864' 16 4248 

1951 497 203 135- •:109- 63 264- -99- - 236 - 123 . 
41 -- 128 -- 59 1677 

, : 
1952 131 .. 398 322 141 404 307 106 565 81 342 59 450 3306 

1953 116 387 80 75 409 5 145 381 105 246 252 0 2201 

1.954 192 ,262 0 149 5 217 82 72 93 664 590 120 2446 



Year Jan. Feb. Mar. Apr. May June July Aug. Septn- c t Nov. Dec. Year 

1955 454 1381 0 95 186 236 187 264 219 795 322 276 g415 
1956 319 1142 209 284 624 306 175 44 155 394 124 383 4159 

1957 267 389 98 186 36 176 104 164 43 12- 91 559 2125 

1958 190 326 125 52 299 118 23 297 304 291 20 561 2606 

1959 259 567 326 159 95 39 145 184 206 245 363 2588 

1960 251 118 40 196 170 77 176 138 132 210 400 28.5 2193 

1961 120 365 293 184 48 10 186 232 34 328 677 278 2755 

1962 545 281 119 176 112 28 95 169 2074 447 50 356 2585 

1963 402 75 -219 220 455 175 86 227 125 130 285 205 2604 

1964 695 28 229 392 231 78 224 108 219 366 40 84 2694 

- 1965 115 3, 5111 -'32 46 .15 
• 

138 148 97 1 -- ' 85 306 1117 

1966 83 84 109 20 77 217 40 264 182 229 486 407 2198 

1967 128 NO RECORDS 0 151 215 55 130 NO RECORDS 

1968 770 63 73 479 10 248 339 268 114 103 202 2669 

;10.• 

0 



Year J a n ,  F e b .  Mar .  4 p r o  May J u n e  J u l y  Aug. S e p t .  O c t .  Nov. Dec .  Year 

1880 150 100 248 151 165 143 104 30 363 351 173 137 2115 

1881 NO RECORDS 

1882 23 470 61 345 184 396 278 179 61 422 596 299. 3314 

1883 391 565 89 262 418 43 28 244 299 355  • 4 9 4  
. 

127 3315 

1884 26 182 0 165 141 298 257 37 588 138 503 142 2477 

1885 557 379 232 84 104 359 29 • 46 303 132 193 257 2675 

1886 614 58 82 186 373 259 245 803 145 430 346 192 3733 

1887 415 344 514 180 66 481 278 334 88 263 207 670 3840 

1888 299 489 173 30 
. 

97 45 60 23 200 • 322 252 166 215.6 

1889 286 261 309 399 • 479 460 181 176 207 299 595 265 3917 

1890 520 621 476 200 . '389 513 166 142 306 511 353 526 4723 

1891 554 102 295 134 109 552 276 285 485 128 539 304 3763 

1892 314 74 216 404 280 69 80 132 612 594 361 851 3987 

1893 220 500 444 489 97 596 244 296 . - 56 552 410 126 4030 

1-894 523 *17- --- 910 188 177- — 258 . --- —172. — 144 183 -478 32 399-- 3481 

1895 1114 99 9 95 196 160 181 134 432 290 507 631 3848 

1896 172 455 257 195 237 224 269 305 44 165 275 236 2834 

1897 561 62 93 15 113 303 299 167 301 248 110 361 2633 
• 



Year Jan° Feb. Mar. Apr. May June July Aug. Sept, 

1898 765 573 80 1 183 343 163 234 134 

1899 371 38 79 421 67 404 56 325 275 

1900 119 438 329 391 381 551 514 27 267 

1901 134 22 481 317 376 483 250 682 30 

1902 100 48 222 17 26 176 71 232 191 

1903 165 123 245 607 661 96 355 457 820 

1904 52 278 493 230 350 165 686 118 202 

1905 435 182 228 407 306 166 247 209 4 

1906 259 113 659 84 192 168 265 510 527 

1907 310 144 765 171 11 402 - 136 416 57 

1908 233 598 822 142 80 240 60 319 466 

1909 175 523 52 268 125 500 97 414 156 

1910 1413 61 341 20 72 411 271 205 56 

1911 326 433 112 49 118 195 268 29 222 

1912 173 297 278 0 55 272 270 261 73 

1913 413 313 131 254 471 316 28 97 189 

1914 535 136 524 64 141 103 81 2 50 

1915 55 107 79 113 149 385 461 105 274 

Oct:, Nov. Dec, Year 

99 
321 132 

190 296 231 

61 295 395 

530 , 3 8 4  119 

546 293 557 
40! 

585 3 7 4  46.5 

393 69 297 

205 144 364 

295 492 170 

178 543 846 

115 283 433 

192 458 226 

293 348 497 

168 362 341 

326 151 70 

301 29 274 

197 197 482 

300 115 475 

3028 

2753 

3768 

3808 

2479 

4953 

3333 

2897 

3734 

3979 

3791 

3186 

3988 

2623 

2226 

2816 

2512 

2618 

HaaNaalaq 

F, 



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

1916 543 391 101 354 72 375 287 327 177 303 257 ' 421 3608 

1917 675 120 18 60 32 228 213 152 639 358 674 574 3743 

1918 506 25 19 125 52 0 139 515 27 85 302 . 39 1834 

1919 383 133 166 39 . 237 62 37 63 47 143 62 315 1687 

1920 144 180 20 106 20 599 258 408 327 248 134 357 2801 

1921 91 130 319 225 377 417 312 115 209 351 237 934 3717 

1922 176 255 1E, 178 23 123 266 132 149 225 162 525 2230 

1923 158 25 93 9 39 468 211 101 365 • 117 168 298 2052 

* . 1924 403 508 96 320 74 158 417 197 321 260 801 277 3832 

1925 268 172 152 . 
-8. 203 47 234 • 255 22 159 • 551 386 2457 

1926 255 175 495 226. 197 255 167 133 .235 57 32 396 2623 

1927 739 28 247 268 0 123 10 41 45 • 234 424 119 2278 

1928 251 1092 334 250 59 513 310 12 97 133 148 
. 

165 3364 

1929 389 470 77 292 68 101 100 390 238 ' 148 198 54 2525 

1930 97 61 276 121 126 585 231 273 112 ' 437 180 229 2728 

1931 184 42 219 379 471 505 223 156 138 148 297 552. 3314 

1932 228 .26 244 214 29 112 207 145 431 410 263 276 2585 

1933 722 53 54 26 148 273 416 109 330 537 538 360 3566 

ttl 

0 

is) 



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

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

467 592 47 223 0 76 
. 483 249 124 396 

757 146 90 166 56 30 197 130 329 256 

353 449 435 143 160 148 442 224 215 67 

443 145 117 98 294 136 322 159 240 

566 277 125 93 224 93 338 387 86 271 

254 214 433 164 35 276 144 288 34 204 

197 561 301 230 40 32 8 48 233 170 

793 311 688 25 139 387 74 104 89 389 

65 315 517 0 230 152 536 62 198 507 

498 135 17 269 201 
. 

167 193 263 431 260 

362 223 12 115 438 36 220 444 73 142 

486 537 68 122 211 229 181 337 54 176 

' k 451 80 261 160 156 150 65 17 264 108 
-1. 

191 552 211 255 • 48 127 223 284 310 374 

417 219 178 235 208 363 143 254 233 69 

410 724 45 263 172 ' 284 141 403 620. 483 

410 451 . 39 221 197 754 546 232 190 817 

404 248 176 146 203 541 150 408 166 36 

249 387 3293 

53 224  2434 

70 468 3174 

296 288 2855 

302 9 2771 tri 
td 

Z 
C) 

300 179 
i 

2525 

200 479 2499 ICt3 FA o 4 9 4  23 3216 r• z --. •-.I ra i: 

460 313 3355 
Cr) 1-i 

409 423 3266 I1-3 
1-1 ci) 1-3 

123 298 2486 

269 99 2769 

262 359 2333 

454  828 3857 

(") 268 228 2815 0—r, 

rt 0 517 251 4313 Ia. 
-p-1-, x . 794 67 4718 N.) 

104 197 2779 



Year Jan,. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov, Dec. Year 

1952 267 635 414 183 444 535 139 460 228 452 68 284 4109 

1953 190 570 102 111 462 - 32 • 141 485 139 378 254 23 2887 

1954 262 428 11 33 62 297 129 138 127 595 639 339 3060 

1955 444  . 760 54 151 203 348 246 333 293 762 413 419 4426 

1956 319 881 336 201 735 ::.... 407 190 87 122 466 125 293 4162 
:1 

1957 379 341 172 161 9 161 202 228 41 26 97 418- 2235 0 

rr 
1958 312 514 141 120 .. 323 184 202 339 ' 331 427 120 612 3625 Ls) 

1959 413 562 545 103 115 57 349 5 218 334 463 383 3547 

1960 184 224 132 250 240 81 368 272 205 210 446 391 3003 

1961 259 433 258 161 71 40 258 340 84 235 786 227 3152 

1962 1086 245 185 208 212 39 114 333 184 588 116 588 3898 

1963 372 79 640 277 682 351 202 . 364 124 220 379 269 3959 

1964 868 38 463 360_ _72 232_ 433 266 246 439 175 138 3730 
-7- --- 

1965 90 -126 40 - 99 63 73 85 159 147 269 246 382- 1779 

1966 93 141 302 42 157 205 101 407 199 392 619 325 2983 

1967 367 109 495 18 198 184 52 286 125 593 19 261 2707 

1968 692 121. 270 54 611 • 60 291. 651 267 153 286 195 3651 



Year Jan. Feb. Mar. A p r .  May June July Aug. Sept. Oct. Nov. Dec. Year 

_ 
1874 972 190 94 201 64 95 495 262 227 402 32 120 3154 

1875 108 246 147 90 397 240 274 75 228 185 117 50 2157 

1876- 
1877 NO RECORDS 

1878 0 521 196 235 76 132 300 96 377 282 338 289 2842 

1879 101 538 232 170 • 485 35 424 394 439 137 279 301 3535 

1880 199 0 202 205 72 98 34 59 312 
- 141 83 131 1536 

1881 416 503 52 16 39 61 0 227 256 199 256 15 2040 
_ 

1882 65 112 24 205 192 276 202 - 165 36 217 476 323 2293 

1883 403 376 44 275 341 24 0 203 244 248 243 233 2634 

, 1884 52 48 25 239 105 143 226 33 413 165 -225 0 1674 

1885 302 307 191 45 166 416 0 60 138 88 190 749 2652 

1886 354 15 107 232 365 176 153 591 71 319 320 245 2948 

1887 ' 951 310 403 125 .115 220 259 434 27 297 250 578 3969 

1888 0 551 157 49 145 0 32 56 237 103 124 75 1529 

113-89 258 279 2-60 170-540 331 2(T6 143 51 ' 365 502 273 —3418-- 

1890 375 480 493 161 327 416 249 - 45 395 313 262 253 3769 

1891 433 111 285 91 116 390 139. 320 433 147 427 253 3145 

1892 286 223 118 2 8 4  330 198 160 203 581 511 357 430 3681 

OONOOD 

OONOOD 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1893 214 580 252 368 103 263 223 376 72 520 385 197 3553 

1894 308 91 909 
. , , 

236 126 175 189 86 115 475 93 237 3040 

1895 503 102 8 50 92 91 25 6,5 227 163 196 632 2154 

1896 324 532 355 140 186 188 190 219 84 171 295 74 2758 
I 

1897 499 33 42 0 i 96 392 434 127 163 154 16 192 2148, 

1898 425 529 97 18 191 280 59 •161 173 58 158 121 2270 

1899 312 18 63 484 37 234 23 249 211 136 181 140 2088 

1900 97 129 294 238 316 
_ 

450 413 42 105 2 137 639 2862 

1901 140 0 223 215 213 227 129 441 54 220 306 67 2235 

1902 

1903 

86 

29 

41 

117 

126 

200 

0 

287 t 
, 

21 

573 

46 

23 

..--20 

196 

138 

240 

196 - - 

461 

264 

446 

142 

158 

493 

481 

1573 

3211 

1904 143 330 336 120 203 92 495 160 79 304 17 127 2406 
1 

1905 287 - 362 262 725 233 117 116 191 0 138 204  - 146 2781 

1906 72 87 228 114 130 93 64 350 568 208 521 74 2509 

1907 222 36 388 138 62 287 95 188 69 9_4 473 662—V 2714 

1908 56 707 650 157 102 200 166 139 302 99 382 395 3355 

1909 189 566 13 149 99 364 134 476 
. 

132 259 382 296 3059 

1910 1078 10 235 15 70 382 212 100 20 246 157 449 2974 
I 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

_ 
1911 359 380 350 43 90 88 295 50 109 151 482 170 2567 

1912 114 231 109 0 61 217 316 170 48 170 123 44 1603 

1913 288 341 406 181 344 285 43 50 133 323 52 307 2753 

1914 291 141 358 6 0  
. 

132 72 120 o 26 110 501 480 2291 

1915 84 163 72 65 127 216 -358 128 233 181 19 320 1966 

1916 205 184 135 249 31 308 280 257 191 274 346 441 2901 

1917 543 177 37 36 39 249 170 185 455 253 761 276 3181 

1918 771 7 38 101 22 197 113 475 94 39 167 21 1955 

1919 389 52 55 80 228 78 52 49 31 198 111 316 1639 

1920 241 246 0 48 98 803 335 283 327 79 144 250 2854 

1921 17 99 495 345 453 361 306 88 201 397 284 695 3741 

1922 203 155 23 93 0 64 330 39 183 239 118 436 1883 

1923 150 9 15 0 21 441 180 70 265 89 181 276 1697 

1924 276 476 69 251 83 105 211 208 364 301 608 228- 3180 

1925 2 0 8  2 1 2  59 0 — 13.7- 123 - 2 3 5  ' - -21 81 ' 200- 243 1736 1-17 

1926 118 25 406 181 301 119 130 110 218 45 30 571 2254 

1927 253 6 241 242 27 ' 102 15 80 32 i26 464 149 1737 

1928 224 335 391 92 25 271 343 0 45 221 154 120 2221 

_ 

0 
0 

0 

0 
0 

1-• 

1-3 
1-3 

1-3 
1-1 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1929 357 483 125 231 49 60 74 291 184 136 226 63 2279 

1930 323 66 185 140 95 482 226 69 46 333 168 177 2310 

1931 143 245 334 349 358 ,515 175 l i  5 113 116 209 472 3204 

1932 96 83 263 122 95 119 100 129 331 165 279 246 2028 

1933 306 107 181 73 104 307 426 70 355 476 585 366 3356 

1934 253 546 0 128 0 125 329 475 157 582 127 184 2906 

1935 380 105 27 129 13 48 241 164 225 287 45 261 1925 

1936 433 234 393 93 95 81 293 165 202 36 26 402 2453 

1937 271 310 354 61 102 148 178 224 89 325 203 248 2513 

1938 217 169 47 154 176 192 229 396 91 207 168 63 2109 

1939 232 0 331 189 39 114 82 232 7 268 335 241 2070 

1940 23 110 196 270 15 102 41 79 187 89 238 438 1788 

1941 799 122 440 5 194 300 114 96 53 179 129 10 2441 

1942 95 517 228 0 124 199 702 82 170 341 328 174 2960 

1943 355 310 10 184--22-5 HZ 116 150 244 190 243 263 2467 

1944 266 ,267 23 172 299 60 231 383 36 23 198 127 2085 

1945 222 425 95 136 233 398 158 394 20 136 270 240 2727 

1946 237 89 152 111 50 109 45 3 229 34 105 132 1296 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1947 128 321 244 89 62 98 175 264 309 400 401 741 3232 

1948 372 170 258 146 117 375 113 136 240 67 151 366 2511 

1949 400 396 185 245 68 280 118 136 454 459 430 156 3327 

1950 282 454 33 699 210 334 398 181 197 633 645 38 4104 

.. 1951 220 513 95 141 95 273 172 290 106 46 112 74 2137 

1952 133 310 302 289 386 299 159 419 122 298 80 341 3138 

1953 114 286 41 120 504 30 126 335 81 204 145 63 2049 

1954 386 414 0 38 2 186 53 104 153 621 547 463 2967 

1955 364 1164 30 136 199 210 139 281 184 688 348 161 3904 

1956 458 904 304 285 691 268 261 228 116 452 59 274 4300 

1957 253 235 183 307 36 184 101 169 17 49 135 395 2064 

1958 340 516 64 80 337 148 75 210 440 375 107 323 3015 

1959 221 512 277 127 142 155 139 10 267 266 360 443 2919 

19.60 17b 1-22-7-4--1-9-9 215 70 243 176 277 458 387 600 2997 

0 

rt 

001\1000 

00M000 



Year Jan. Feb. Mare Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1961 137 221 239 121 45 50 201 245 44 198 371 363 2235 

1962 618 544 78 157 265 16 161 230 190 485 68 333 3145 

1963 643 218 290 154 537 247 100 344 84 177 372 
. 

166 3332 

1964 493 80 390 486 146 163 244 108 184 316 163 ' 125 2898 

1965 75 27 34 160 9 85 40 111 212 136 271 404 1564 

1966 33 163 84 22 104 213 54 415 149 383 339 425 2384 

. , .. 1.967 350 24 418 2 140 222 47 212 66 401 3 242 2127 

1968 858 26 144 504 62 294 472 236 145 150 

0 
0 
0 
0 

0 
0 
0 

0 
0 

r. 

z 'U., rt. 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1884 100 158 13 212 98 151 145 21 372 96 217 99 1682 

1885 340 392 94 24 158 321 19 35 202 110 183 315 2193 

1886 297 53 51 341 352 190 221 483 87 286 401 171 2933 

1887 607 468 295 232 
. 

57 204 117 322 41 200 170 411 3124 

1888 207 712 55 2 85 3 14 3 159 281 180 84 1785 

1889 326 185 183 303 374 210 218 157 85 369 517 183 3110 

1890 528 689 788 162 374 383 190 94 281 339 296 322 4446 

1891 512 153 222 131 20 309 170 180 245 128 351 160 2581 

1892 196 93 290 427 217 139 101 165 448 408 284 477 3245 

1893 233 475 393 316 73 277 193 227 72 417 205 115 2996 

1894 379 161 1163 228 137 245 88 85 197 388 162 403 3636 

1895 766 48 ' '  
. 0 77 75 79 78 42 314 157 433 568 2637 

1896 334 491 319 87 2.45 117 ' 1 6 2  , 164 54 284 378 308 2943 

1897 486 47 117 11 103 305 282 116 204: 117 45 270 2103 

1898 403 315 80 5 220 213 55 50 160 40 115 315 1971 

1899 272 46 45 542 40 229 162 231 260 181 168 113 2289 

1900 131 306 317 208 225 349 306 8 136 7 145 272 2410 

1901, 97 6 371 128 302 154 147 277 35 201 183 88. 1989 

0 

rt 



Year Jan. Feb. Mar. Apry May June July Aug, Sept. Oct. Nov. Dec. Year 

1902 70 229 103 8 8 70 25 223 58 259 353 293 1699 

1903 74. 37 184 539 450 15 250 196 358 403. 277 572 3355 

1904 65 253 523 215 167 85 382 87 170 244 234 250 2675 

1905 453 219 258 687 198 63 102 154 25 172 122 182 2635 

1906 143 94 399 77 96 52 62 324 359 134 416 34 2190 

1907 555 39 641 48 55 271 85 144 32 97 369 637 2973 

1908 53 730 594 212 21 94 81 163 246 86 276 230 2786 

1909 49 514 9 176 71 462 95 331 101 206 433 158 2605 

1910 1165 35 251 35 148 425 189 166 27 213 260 357 3271 

1911 595 273 35 • 29 125 58 153 52 152 71 318 152 2013 

1912 77 179 153 0 31 342 239 122 39 307 92 82 1663 

1913 200 162 261 218 312 272 18 - 2 144 178 16 250 2033 

1914 263 169 259 151 167 80 74 0 8 322 121 570 2184 

1915 42 150 52 158 81 267 303 93 248 209 12 527 2142 

1-53 75 • 392 2-0 233 216 400 228 652 43-5 —1365 _1.916_ _37--5 184 

1917 499 176 33 18 20 201 88 106 
• 

487 201 600 284 2713 

1918 548 62 71 76 54 21 173 407 28 55 212 48 1755 

1919 388 108 150 61 210 78 40 33 7 152 97 447 1771 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

— 
1920 539 247 16 110 121 682 320 251 312 256 308 - 414 3576 

1921 132 38 354 234 353 322 321 92 111 513 210 860 3540 

1922 288 195 20 97 13 .115 284 85 152 321 113 422 2105 

1923 99 14 96 2 41 363 135 55 145 213 105 323 1591 

.1924 421 360 69 218 66 200 434 209 .306 203 539 181 3206 

1925 353 182 173 0 235 90 88 151 3 145 351 130 1901 

1926 150 144 378 401 247 135 151 
4'5- 

175 26 46 250 2178 

1927 327 22 226 362 0 87 . 9 56 29 174 547 306 2145 

1928 146 717 803 206 50 536 290 3 21 76 265 157 3270 

1929 95 416 79 229 21 90 64 278 112 170 180 69 1803 

1930 150 50 183 97 39 487 275 112 103 301 190 242 2229 

1931 103 56 422 262 437 386 197 119 99 28 233 452 2794 

1932 224 18 263 191 . 63 117 154 65 416 244 289 295 2339 

1933 726 64 23 51 142 254 444 171 242 578 343 330 3368 

1934 i/S 458 0 ibl 5 96 318 241 218 388 156 388-28Y4 

1935 632 117 32 123 79. 29 216 
. 

104 . 227 205 
. 

68 252 2084 

1936 
.. . 

355 485 292 48 120 54 299 .122 185 28 51 405 2444 

. 193 293 174 416 41 52 166 107 203 106 192 401 165 2316 
my..-*,....:1 



Year Jan, Feb, Mar, Apr. M a y .  June July Aug, Sept. Oct. Nov. Dec. Year 

1938 258 84 65 144 287 108 135 221 52 283 343 15 1995 

1939 331 17 611 209 8 165 107 170 21 102 214 317 2272 

1940 26 182 226 170 12 58 3 78 178 132 202 431 1698 

1941 660 372 454 3 142 336 73 32 54 238 227 54 2645 

1942 70 490 329 0 207 144 1/23 52 144 460 328 646 3393 

1943 518 157 22 166 161 141 158 217 274 127 322 222 2485 

1944 298 166 15 88 367 36 226 415 39 40 77 103 1870 

1945 274 . 348 61 169 143 289 160 250  77 82 236 66 2155 

1946 292 48 96 119 60 81 31 0 160 42 242 94 1265' 

1947 260 681 224 54 66 110 158 160 113 307 338 571 3042 

1948 296 185 188 18j 192 340 112 62 220 31 149 225 2183 
4 

1949 341 345 142 
. 

220 85 293 114 •372 496 391 414 185 3398 

1950 407 455 65 192 201 434 482 ' 112 127 551 783 50 3859 

1951 298 251 200 108 124 332 64 251 101 41 72 68 1910 

1952 201 470 212 -130 3 4 4  209-  -- 122 587 - - - 79 - 395 -53-- -497 -3299-- 

1953 137 792 45 47 443 12 82 276 95 126 172 8 2235 

1954-, 310 350 16 146 28 150 78 101 108 603 548 187 2625 

' 
195 - 340 1036 0 107 208 207 126 150 161 894 209 309 3747 

rt. 

SDIISIIVIS 

TIVaNIVII 

VIIINVN 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1956 310 865 249 424 562 233 84 27 75 338 85 261 3513 

1957 246 316 132 118 20 129 140 136 30 32 29 397 1725 

1958 202 276 157 29 258 94 55 258 187 324 51 324 2215 

1959 381 430 163 147 85 37 154 2 87 227 200 358 2271 

1960 168 98 56 180 94 79 220 174 93 175 366 93 1796 

1961 147 337 • 274 132 92 12 153 199 21 216 891 226 2700 

1962 706 181 187 91 76 12 50 188 135 415 114 528 2683 - 

1963 538 94 543 115 635 112 92 277 105 167 331 341 3350 

1964 917 238 565 325 126 94 275 114 248 289 40 178 3409 

_ ....._ _ 1965- 7 .i. 46 - . 40 86 70 144 38 127 185 - 197' 103 481 1568 

1966 65 99 133 8 _78____ _214. 
. 51 341_ 142.._- 249 - 415 -- 342 2137 

1967 227 51 221 21 132 253 26 181 72 412 9 182 1787 

1968 848 79 403 41 335 10 235 . 328 328 113 122 242 3084 
.P- 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1891 352 135 305 122 122 898 370 359 585 195 460 185 4088 

1892 215 408 416 215 363 140 430 365 598 260 297 453 4160 

1893 285 465 345 408 110 620 350 605 67 652 190 310 4407 

1894- 
1902 NO RECORDS 

1903 102 166 194 282 596 196 221 279 651 686 273 477 4123 

1904 148 550 298 133 230 105 571 140 144 242 166 203 2930 

1905 215 146 453 754 377 226 236 212 23 167 199 169 3177 

1906 29 104 -309 100 94 147 151 346 380 289 634 103 2686 

1907 271 38 351 96 94 376 134 266 90 107 410 807 3040 

1908 150 675 627 184 187 266 167 333 418 151 255 299 3712 

1909 132 402 30 188 111 474 174 588 219 261 430 250 3259 

1910 959 52 275 220 126 376 260 155 44 236 210 533 3246 

1911 489 438 350 445 158 161 327 89 255 183 653 249 3397 

1912 188 298 89 20 99 317 375 217 40 217 130 77 2067 

1913 293 205 441 240 591 • 307 153 90 164 280 136 356 3256 

1914_ —426 1 6 7  449 110 1-78 118 162 0 5.5 137 523 293 2618 

1915 36 85 70 205 309 389 456 157 351 176 18 375 2627 

1916 304 192 168 224 20 609 389 452 248 470 424 837 4337 

txi 

0 



Year Jan, Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1917 617 122 0 26 60 347 191 N.R. 597 376 531 616 

1918 902 0 48 171 93 38 142 632, 139 54 264 0 2483 

1919 301 150 '97 779 246 101 70 85 256 226 136 259 2006 

1920 365 258 0 40 143 838 501 472 315 103 86 479 3600 

1921 52 110 568 375 475 459 485 181 207 439 443 795 4589 

1922 205 153 95 135 11 97 449 240 178 335 51 818 2767 

1923 201 20 59 0 25 626 397 101 424 188 319 467 2827 

1924 400 605 124 381 160 151 324 246 490 370 781 220 4262 

1925 254 266 167 0 239 200 160 216 16. 116 560 374 2568 

1926 302 133 728 272 ' — 378 227 181 154 341 77 47 948 3788 

1927 313 
. 

225 262 50 111 54 113 56 202 448 246 2080 

1928 189 563 368 163 83 415 424 2 98 194 240 154 2893 

1929 169 393 187 288 32 86 27 276 • 404 166 201 77 2306 

1930 442 88 215 23.5 53 781 344 206 135 637 221 236 3593 

1931 323 125 233 394 467 639 298 120 , 179 205 226 556 3765 

1932 177 155 335 218 88 153 196 180 469 196 378 2.6.2 28.07 

1933 360 105 243 98 194 287 475 113 376 485 712 348 ' 3796 

1934 295 457 1 197 2 316 329 443 323 692 273 464 3492 



Year 
. Y e a r  J a n .  F e b .  Mare A p r .  May J u n e  J u l y  Aug.  S e p t  .0 O c t .  Nov. Dec. 

1935 503 159 95 238 54 77 175 99 387 411 67 155 2420 

1936 458 382 529 142 130 255 546 378 221 65 13 606. 3725 
i 

1937 376 170 250 88 161 282 287 419 157 269 172 339 2970 

1938 311 119 52 179 187 237 406 438 98 274  453 29 2783 

1939 284 47 561 259 13 257 ,132 • 465 59 3 6 4  416  252 3109 

1940 68 418 235 422 34 31 20 76 361 158 224 534 2581 

1941 844 204 635 44 143 429 113 174 149 421 271 95 3522 

1942 77 362 292 3 196 234 911 109 202 462 437 212 3497 
, 

1943 519 242 31 225 295 235 192 270 415 • 232 276 511 
•• 

3443 

1944 457 210 61 187 467 49 267 412 67 28 155 186 2546 

1945 298 358 52 216 
. 

238 615 147 446 9 235 358 257 3329 

1946 300 32 263 153 128 235 65 10 192 71 126 282 1857 

1947 103 319 170 140 80 187 273 295 383 509 465 931 
, 

3855, 

1948 380 203 348 178 159 489 142 269 306 105 245 556 3380 

1949 448 658 162 306 185 440 197 - 120 665 585 653 240 4659 

1950 227 
_ 

442 _ - 58 688 305 — -729........-' 485 ' -169 209 898 -"' '6'O'5.---- - — 0 4815 

1951 600 . 129 122 162 175 708 274 467 176 54 131 115 3113 

1952 247 444 323 377 515 595 234 613 149 416 205 254 4372 

0 

kJ, 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1953 277 345 100 140 685 61 246 507 152 275 212 67 3067 

1954 544 482 10 63 20 320 67 149 166 707 479 441 3448 

1955 320 1387 120 158 218 295 246 453 266 980 450 233 5126 

1956 388 1039' 346 219 716 458 323 271 177 499 105 516 5057 

1957 261 266 438 508 33 174 318 204 64 24 102 345 2737 

1958 381 570 150 123 457 261 133 360 579 499 178 638 4329 

1959 295 591 491 130 162 186 242 40 335 355 225 390 3442 

1960 179 355 54 209 380 85 486 274 331 264 365 557 3539 

1961 180 264 297 170 52 75 245 400 69 240 650 390 3032 

1962 764 668 102 238 283 22 163 312 240 542 68 397 3799 

1963 632 155 338 249 562 341 230 569 138 154 429 239 4036 

1964 548 75 370 618 240 242 363 179 257 335 163 225 3615 

1965 89 43 13 171 33 166 114 159 155 194 223 482 1842 

1966 25 126 136 33 136 296 92 414 148 296 612 538 2852 

1967 194 57 383 2 188 
__ . NO RECORDS 315..... . . . . . .126 . 418 40 332 

1968 997 49 218 71 698 78 350 474  305 134 206 418 3998 



Year Jan. Feb. Mar., Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1908 405 617 732 184 333 355 254 280 400 120 308 394 4382 

1909 83 450 26 240 131 517 239 709 213 313 361 360 3642 

1910 1074 35 311 0 113 453 480 0 250 288 244 428 3676 0-11 

CIJ 
1911 405 282 471 0 145 172 388 147 2 8 4  

. 
205 666 348 3513 

1-4 

1912 186 119 216 15 86 260 435 317 150 380 142 313 2619 

1913 401 409 559 220 730 564 38 162 265 221 .59 340 3968 tx1 

IVJ 

1914 444 195 345 165 190 282 111 0 61 227 428 540 2988 0 

1915 

1916 

152 

422 

258 

351 

62 

235 

227 

283 

349 

79 

466 

711 

614 

399 

144 

596 

355 

349 

237 

535 

45 

611 

443 

677 

3352 

5248 1-1 

CS, 

171 

1917 583 376 25 83 90 415 329 246 664 370 913 400 4494 
Ci) 

1918 396 0 22 146 40 54 141 754 110 90 317 71 2141 0-3 

0-3 

1919 358 110 156 109 362 71 0 209 140 346 317 274 2452 En 
0-3 

1920 474 208 0 175 149 865 342 573 456 128 219 391 3980 

1921 90 176 524 342 478 545 306 206 447 522 590 766 4992 

1922 304 390 62 239 30 142 555 193 244 251 119 706 3235 
(t) 

1923 2 3 6  75 4 9  8 46  810 583 77 501 235 280 415 3315 (I) (1:0 

1924 464 639 60 380 120 212 343 175 312 355 637 146 3843 

1925 311 207 171 0 208 106 277 279 25 121 496 114 2315 

1926 300 55 455 221 397 92 127 262 338 57 41 576 2921 



Year Jan. Feb. Mar. Apr. May June July Aug, Sept. Oct— Nov, Dec, Year 

. _ 
1927 433 20 .330 210 120 

. 
130 120 60 ' 30 102 580 . 297 2432 

1928 455 . 99.0 588 168 . 96 •528 495 43 98 186 276 , 70 3993 

1929 220 
. 

688 126. 312 60 95 65 366 392 112 361 38 2836 

1930 183 75 269 80 117 531 ' 306 160- 93 573 176 277 2840 

1931 '' 161 172 306 423 586 727 380 -162 193 193 128 
N.. 

553 3984 

1932 169 .192 208 19.5 60 142 220 285 487 256 320 280 2814 

.1933 430 112 90 
, 

.140 130 265 606 133 ' 517 330 568 334 3655 

1934 377 660 0 241 Q 187 525 ' 
, 

69 178 753' 142 375 4077 

1935 
. 

809 110 70 165 130 46 .'331 216 396 325 315 54 2967 

1936 291 447 
. 

291 
. 

110 ,97 217 501 359 313 .58 
• 

35 522 3232 

1937 492 
. 

205 
. 

402 ' 109. 2.182 241 
. 

147 ' - 530 220. • 223 308 520 3579. 

1938 437 220 36 2 8 4  
. 

210 ' 124 380 517 91 347 231 71 2948 

1939 218 16 ' 276 17.5 61 274 201 388 42 366 460 280 2757 

1940 27 195 230 362 22. 35 50 33 352 137 135 .341 1919 

1941 742 179 628 20 .196 271 105 L61 107 365 282 103 3159 

1942 105 620 486 0 4 216 858 98 ' 202 472 417 215 3693 

1943 652 86 44 147 210 164 212 221 277 300 312 586. 3211 

1944 430 225 30 188 430 
. 

52 144 100 69 94 160 162 2084 

_ >  
"0 

rt. 
(D 

0- 

0' 



Y e a r  Jan.- Feb. 

1945 353 546 

1946 230 47 

1947 191 350 

1.948 532 126 

1949 551 490 

1950 361 248 

1951 198 486 

1952 235 447 

1953 140 444 

1954 178 596 

1955 379 1137 

1956 397  917 

1957 284 283 

1958 341 , 522 

1959 325 328 

1.960 277 221 

1961 222 331 

1962 601 658 

Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

126 131 292 576 308 525 43 253 651 238 4042 

337 174 169 216 106 7 323 70 166 259 2104 

203 251 85 • A50 351 370 455 455 441 1024 4326 

332 227 274 498 152 443 317 63 240 386 3590 

76 238 109 574 312 176 643 546 916. 321 4952 

23 550 260 862 659 • 278 234 900 556 224 5155 

147 250 196 647 303 491 226 53 207 :100 
, 

3304 

402 202 615 674 280 666 257 452 114 244 4588 
.. 

152 67 
. 

667 85 252 500 178 276 349 69 3179 

12 116 16 335 112 145 178 676 434N, 276 3074 

63 176 268 • 504 325 415 263 705 325 131 4691 

144 209 746 588 597 305 205 522 169 537 5336 

409 255 10 317 260 194 27 100 205 455 2799 

151 0 332 279 201 385  531 534 199 690 4165 

259 62 194 104 421 53 
_ 

_27 .0  
_ 

377  342_ 667 3402 

90 538 343 110 624 367 431 • 255 418 719 4393 

244 109 78 151 NO RECORDS 858 419 

124 139 421 60 186 382 N.R. 581 50 461 



Year Jan. Feb. Mar. Apr. May June July Aug. -Sept, Oct, Nov. Dec. Year 
—1 

1963 337 131 362 238 683 495 332 318 - 156 223 306 279 3860 

1964 575 48 385 487 227 225 482 ,260 271 495 ,352 230 4037 

1965 77 57 37 151 ' '  92 274 106 155 200 276 169 518 2112 

1966 69 63 225 46 164 316 126 405 139 285 • 831 380 3049 

.. 
1967 322 60 375 9 152 232 - 

.6S 300 .163 
. N.R. 35 314 

1968 674 64 273 57 715 N,R, 347 734 356 184. : 306 369 

'd 

lars; 

ttl 

td 
td  0 
oz CrN 

• 
to 1F, 

En 

> 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov, Dec. Year 

1878 0 624 175 353 78 161 287 122 . 384 368 411 233 3196 

1879 99 587 157 200 441 .20 410 641 380 140 174 336 3585 

1880 280 386 159 
. 

155 115 

. 

120 . 0 29 ' 301 194 274 1O3 -2116 

1881 - 228 540 94 0 84 89 63 193 220 205 169 45 1930 

1882 50 191 . 61. 303 143 234 • . 0 209 167 60 330 429 458 '. 2635 

1883 223 343 61 246 302 '69 30 204 226 350 321 , 150 2525 
.,, 

, 
1884 131 97 0 

• 
158 117 175 

. 
281 63 487 85 316 57 - 1967 

1885 338 272 . 196 ' 112 132 405 3 40 
. 

212 104 131 229 2174 

1886- NO RECORDS 
1888 

. 

1889 249 201 171 .396 599 251 208 192 145 346 663 295 - 3716 

1890 355 592 637 151 403 -492 178 167 307 393 358 318 4351 

1891 490 102 239 130 77 528 174 208 '345 135 434 235 3097 

1892 256 184 146 394 278 29:8 171 185 554- 422 459 452 3799 

1893 
. 

185 752 310 : '454 137. 340 292 352 89 422 216 103 3652 

1894 277 172 915 233 115 228 151 142 171 352 118 273 3147 
• 

1895 445 86 0 26 ' 132 -105 ° ,68 93 274 178. 380 553 2340 

1896 • 238 508 191 174 245 188 190 215 ,118  ' 223 288 382 2960 

1897 442 62 68 8 138 356 390 135 205 227 12 384 2427 



Year Jan, Feb. Mar.. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1898 744 493 98 11 298 303 94 114 235 149 164 182 2885 

1899 247 9 29 535 55 283 57 294 218 158 183 18-6 2254 

1900 202 252 275 404 290 439 412 15 160 21 125 347 2942 

1901 163 0 314 204 283 173 148 360 57 259 376 131 2468 

1902 108 32 140 1 15 49 29 213 154 334 191 220 1486 

1903 47 38 202 251 432 17 208 229 464 353 318 . 551 3110 

1904 148 285 3 4 8  . 
194 179 126 431 137 104 214 43 257 2466 

1905 145 165 222 645 260 105 167 148 12 154 110 174 2307 

1906 98 35 358 108 108 109 70 383 345 197 562 53 2426 

1907 309' 77 382 52. 80 255 67 213, 37 103 393 742 2710 

, 1908 95 569 601 179 90 167 122 118 362 87 226 338 2954 

1909 258 482 20 175 91 446 127 515 159 204 388 202 3067 
.. 

1910 1149 33 292 7 51 292 210 235 21 214 207 380 3091 

1911 426 423 168 26 120 66 206 8 2  
. 

262 194 365 363 2701 

19.12-------140 183 3 1 2  0 66 373 270 241 86 390 26 4 2 0 9 1  

1913 112 268 512 237 408 298 30 25 167 226 43 331 2657 

1914 414 249 337 121 125 120 86 0 11 142 391 479 2475 

1915 105 68 88 88 98 259 296 169 213 200 12 551 2147 
N.1 



. 

... 

Year Jan. Feb. _ Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1916 339 230 149 310 10 401 319 240 351 262 365 613 3589 

- 
1917 504 229 32 10 14 269 126 189 520 263 ,781 239 3176 

1918 789 36 53 114 39 5 129 470 68 20 229 3 1955 

1919 406 109. .81 39 201 90 47 55 ..25 267 80 289 1689 

1920 293 151 13 63 129 656 
. 

332 273 288 134 113 297 2747 

1921 207 82 385 266 369 380 
. 

239 99 132 360 229 550 3298 

- 1922 124 349 11 - 113 10 87 269 69 128 224 61 349 .1794 

. • 
1923 132 38 12 4 20 370 160 56 205 82 192 268 1539 

1924 342 445 133 336 55 129 318 150 296 223 742 116 3285 

1925 547 252 201 0 148 61 114- 291 13 89 479 282 2477 

1926 298 503 344 288 248 126 
. 

141 106 218 21 44 565 2702 

1927 273 7 341 234 35 128 4 57 22 106 427 • 251 1885 

1928 154 771 450 239 
. 

16 315 395 16 30 111 155 124 2776 

1929 189 360 60 170 36 108 98 269 175 51 240 52 1808 

1930 251 71 220 76 70 557 200 
--- - 

94 93 389 106 260 2387 

.. 
1931 231 134 284 297 379 526 .. 191 118 116 41 281 429 3027 

1932 82 103 ' 222 146 57 80 126 113 397 224 243 226 2019 

1933 577 110 120 . 19 137 256 394 96 337 444 506 365 3361 



Year Jan. Feb. Mar. Apr. May June July Aug., Sept. Oct. Nov. Dec. Year 

1934 338 533 0 157 0 147 276 257 249 452 153 338 2900 

1935 517 96 48 119 48 47 202 110 242 185 72 146 1832 

L1936 
.. 

302 257 308 115 131 61 311 174 150 74 6 482 2371 

1937 350 197 290 48 72 162 209 185 93 205 305 265 2381 

1938 199 165 66 120 201 100 169 393 61 
. 

177 155 12 1818 

1939 334 1 510 351 31 163 . 47 130 20 • 217 314 120 2238 

.1940 139 198 .235 220 12 48 58 23 224 100 277 578 2112 
„ 

1941 564 227 558 NO RECORDS 

1942 9 484 295 4 181 186 599 69 96 336 363 196 2818 

1943 676 153 . 19 209 154 176 106 168 205 204 224 424 2718 

1944 300 205 36 127 342 48 240 404 40 38 77 208 2065 

1945 256 399 61 148 197 249 101 346 36 116 388 233 2530 

1946 359 312 1.80 114 56 86 39 4 176 
. 
45 132 110 1.613 

1947 157 500 148 74 ' 69 152 123 195 220 314 472 886 3310 

1948 397 96 478 177 159 316 153 94 226 52 182 423 2753 

1949 467 376 91 282 63 314 107 197 633 421 425 215 3591 

1950 251 385 19 352 168 441 469 182 162 660 689 14 3792 

1951 413 228 130 114 89 263 105 234 122 42 108 58 1906 

01I3V 

HillOIANV,I, 

103 

ra, 

ri• 

--4 



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

1952 217 249 360 164 400 245 135 512 113 298 63 277 3033 

1953 108 335 90 33 412 18 122 350 110 125 176 18 1897 

1954 147 346 4 125 23 187 60 60 82 475 405 324 2238 

1955 326 1368 99 132 175 265 162 250 142 698 267 424 4308 

1956 333 932 123 218 575 304 188 68 129 404 102 287 3663 

1957 320 319 125 27.2 43 184 100 145 14 28 48 456 2054 

1958 243 245 54 84 289 124 68 315 332 368 83 486 2691 

1959 185 624 277 130 114 98 148 4 242 231 291 411 2755 

1960 230 74 71 306 187 88 236 185 188 325 433 322 2645 

. 1961 115 281 384 142 57 54 178 206 39 302 445 145 2348 

1962 801 333 ,90 
. 

92 175 11 95 180 214 463 52 309. 2815 

1963 516 89 352 208 590 •213 93 314 133 277 287 191 3263 
.., 

1964 711 50 261 447 171 146 243 128 180 377 150 185 3049 

—1965 51 . 82 25 8-6 21_ 8-5 28 in L15 2.34 95 360 1410- 

1966 54 95 178 24 88 190 41 317 160 264 524 246 2181 
. - . 

1967 186 97 442 2 151 176 32 197 42 381 19 193 1918 

1968 1089 36 82 17 483 21 249 394 320 116 111 229 3147 

rt 
cn 

N.) 



STATISTICAL RAINFALL DATA 
• (Points) 

Computed t o  1966. 

Station Rainfall 
Statistic Jan. Feb, Mar. Apr, May June July Aug. Sept. Oct, Nov. Dec. Year 

Minimum 0 0 0 0 0 0 0 0 8 0 2 0 1117' 
10% 62 28 2 16 18 36 24 39 25 38 41 45 1698 

Bective 
(Period 

85 Years) 

30% 
50% 
70% ,..4.-.n. 
90%. 

158- 
246 

. 341 
569 

103 
225 
337 
529 

70 
156. 
2.54---- 
431 

81 
141 
199 
289 

61 
114 
221 
359 

95 
156 
259 
371 

99 
138 
186 
287 

85 
159 
226. 
339 

Al 
jr 

88 
140 
207 
341, 

128 
202 
292 
427 

121 
217 
298 
485 

144 
254 
359 
497 

2125 
2394 
2681 
3248 

Maximum 1.185 1381 1139 689 624 639 584 565 528 795 864 790. ' 4415 ' 

_ . 

• Minimum 23 17 0 0 . 
0 0 8 2 4 26 29 9 1687 

10% 108 40 19 22 30 44 60 39 46 103 81 • 107 2300 
Bendemeer 30% 237 131 93 115 72 150 143 133 124 180 , 193 228 2733 
(Period 50% 362. 248 211 171 149 -255 211 232 198 263 *. 293 299 3186 

86 Years) 70% 444 447 '315 234 212 373 268 321 
• 

. 273 387 404 398 3732 : 
90% 732 "584 521 371 442 526 'il27 433 452 542 548 582 4013 

• 'Maximum 1413 1092 910 607 735 754 686 803 820 817 801 934 4953 

'Minimum 0 0 0 0 0 • 0 0 0 0 0 2 16 0. 1296 
10% 72 .,,-: 18 23 16 25 50 34 49 31 58 59 63 1736 

Goonoo Goonoo 30% 176-;i::, 141 74 92 76 105 '116 100 89 141 :144 156 2157 
( P e r i o d  

. 
50% 253 J. 231 185 140, 117 184. 170 7. 169 183 207 204 250 2634 

9 1  Years) 70% 355 362 . 262 205 210 271 231 235 233 301 335 341 2997 

. 
.90% 503 ' 538 393 289 386- 392 • 358 " 394 413 475 . 482 571 3535 

Maximum 1078 1164 909 .725 691 803 702 , 591 581 688 .761 749 4300 
',_ 



STATISTICAL RAINFALL DATA 
(Points) 

C o m p u t e d  t o  1966. 

Station 
Rainfall 
Statistic Jan. F e b  e Mar. Apr. May June July Aug. Sept, Oct. Nov. Dec. Year 

.„....—__ 

Minimum 26 6 0 0 0 3 3 0 3 7 12 8 1265 
10% 75 38 17 9 20 36 42 22 27 40 51 68 1758 

Manilla 30%* 198 113 70 83 65 92 '88 86 83 133 160 169 2144 
(Period 50% 297 182 183 144 120 151 147 150 135 205 217 261 2444 

8 3  Years) 70% 380 346 267 208 203 259 195 205 199 287 .329 347 2955 
90% 605 648 539 358 364 379 316 313 349 414 500 528 3407 

Maximum 1165 1036 1163 687 635 6 8 2  ' 523 587 496 ' 894 891 860 4446 

Minimum 29 0 0 0 2 22 20 0 9 24 13 0 1842 
10% 103 50 50 42 29 76 92 87 56 74 77 86 2452 

Nundle 30% 215 148 111 134 97 168 171 156 147 186 184 235 2912 
(Period 50% 299 226 234 186 162 256 246 256 208- 251 260' 305 3389 

6 6  Years) 70% 381 398 342 238 243 383 347 363 333 391 427 459 3777 
90% 574 598 510 401 495 633 485 490 480 645 620 717 4390 

Maximum 959 1387 728 754 — 716 898 911- 632 665 980 781 948 5126 



MINIMUM RAINFALL RECORDED I N  CONSECUTIVE PERIODS OF 
UP TO TWELVE MONTHS COMMENCING I N  THE MONTH INDICATED 

(Points) 

Station 
Number 

of 
Months 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

cv 

cl 

:t 

al 

yD 

r, 

co 

CN 

CD 

cY 

,4 

__J 

23 17 0 0 0 0 8 2 4 26 29 9 
148 44 44 43 52 40 51 52 67 89 217 88 
208 127 106 172 80 88 96 242 164 337 282 212 
285 166 196 232 128 209 290 315 453 497 410 335 
324 221 335 255 219 352 352 555 711 558 569 493 

Bendemeer 491 360 428 441 453 414 667 774 796 834 668 532 
(Computed 576 645 628 628 651 729 811 954 911 955 731 629 
t o  1963) 735 762 794 690 966 873 991 974 1017 990 804 714 

882 927 856 1005 1110 1053 1011 1080 1037 1243 889 873 
1151 989 1171 1149 1290 1073 1117 1100 1473 1328 1048 1020 
1372 1304 1315 1329 1310 1179 1137 1699 1510 1487 1195 1289 
1687 1448 1495 1349 1416 1199 1736 1840 1573 1593 1464 1411 

1 26 6 0 0 0 3 3 0 3 7 12 8 
2 97 48 51 16 70 17 17 8 62 61 140 124 
3 137 112 71 86 73 20 80 100 91 181 269 269 
4 211 153 145 104 105 158 232 227 259 382 315 315 
5 252 279 159 107 181 310 329 522 483 527 355 401 

Manilla 6 437 357 162 266 355 407 569 617 663 644 441 471 
(Computed-- - 7 /475 3 9 9  321 4 9 3  5 - 1 6 . . . . . . . . 6 5 0 - - 7 4 8  671 8 9 2  730 511 —576 — 
t o  1964) 8 602 595 589 634 710 910 977 1042 917 800 655 601 

9 787 637 766 811 970 1057 1098 1154 925 944 693 780 
10 929 879 866 1089 1184 1311 1307 1185 995 982 820 882 
11 1087 973 1185 1322 1367 1303 1338 1272 1020 1109 1005 995 
12 1265 1233 1377 1505 1464 1396 1419 1297 1188 1266 1202 1237 



E 

76. 

PEEL RIVER AT BOWLING ALLEY POINT 

• 
A p p e n d i x  10. 
S h e e t  1 

LOCATION: L a t i t u d e  3 1 ° 2 4 '  L o n g i t u d e  151°08' 

PERIOD OF ESTABLISHMENT: A p r i l  1 9 1 5  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 53 years. 

ZERO OF GAUGE: R . L .  1 7 2 1 . 5 2  W a t e r  C o n s e r v a t i o n  Datum. 

CATCHMENT AREA: 1 2 0  s q u a r e  miles. 

CONTROL: Gravel. 

EQUIPMENT: A u t o m a t i c  R e c o r d e r  ( P r e s s u r e  type) 
i n s t a l l e d  D e c e m b e r  1 9 3 6 .  1 ' 
S t a f f  g a u g e ,  r a n g e  0 t o  20  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number'obtained 

( b )  Maximum observation 
i n  cusecs 

1 • ( c )  Minimum o b s e r v a t i o n  • 
i n  cusecs 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 3 0 , 0 0 0  'eusecs. 

MEAN DAILY DISCHARGE FOR 53 
YEARS: 71 cusecs. 

MEAN ANNUAL DISCHARGE FOR 
53 YEARS: • ' 5 2 , 0 0 0  a c r e  feet, 

411 

4,510. 



77. 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1915 

A p p e n d i x  10 
S h e e  2 

Y e a r  1916 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 

, Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min. Mean Max. Min. Mean 

Jan. 00 00 00 CO Jan. 8 Q 0.3 16 
1 

Feb. 041 GO 00 00 Feb. 115 1 4.15 262 

Mar. 00 0.0 GC 00 Mar. 7 1 
0.k 

.18 

Apr. • • . .. 00 00 Apr. 23 1 2 122 

May 152 1 14 851 May 1 0 0.6 38 

June 174 1 47 2,833 June 3510 1 22p 13,398 

July 11600 1 469 29,062 July 3510 13 
226 

14,054 

Aug. 152 2 20 1,225 Aug. 3510 50 232 14,402 

Sept. 1685 0.5 176 10,573 Sept. 455 23 83 4,978 

Oct. 50 1.6 8 496 Oct. 9850 50 58/1. 36,196 

r 
Nov. 1 0 0.3 20 Nov. 324 50 106 6,388 

Dec. 50 0 4.2 260 Dec. 12250 13 698 43,258 

Total 00 00 00 00 Total .. .. 133,130 

Y e a r  1917 Y e a r  1918 

Jan. 455 7 54 3,358 Jan. 12200 50 631 39,108 

Feb. 198 7 27 1,504 Feb. 324 50 94 5,298 

Mar. 5 1 2 . 145 Mar. 50 23 31 1,962 

Apr. ' 7 1 2 158 Apr. 65 7 26 1,748 
• 

May 1 1 1 62 May 81 13 33 2,044 

June 318 1 23 1,419 June 23 7 11 702 

July 224 1 21 1,312 July 23 13 17' 1,086 

Aug: 81 2 13 795 Aug. 2240 50 281 17,422 

Sept. 13500 2 754 45,231 Sept. 97 7 31 1,860 

Oct. 3510 65 305 18,920 Oct. 36 3 22 1,404 

Nov. 13500 65 766 45,974 Nov. 224 7 29 1,724 

Dec. 5850 65 340 21,070 Dec. 7 1 2 111 

Total .. .. .. 139,948 Total 410 00 00 74,469 



78. 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1919 

A p p e n d i x  10 
S h e e t  3 

Y e a r  1920 

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. 174 0 32 1,998 Jan. 9 0 1 58 

Feb. 36 0 2 138 Feb. 95 0 30 1,714 

Mar. 13 0 3 201 Mar. 0 0 0 0 

Apr. 13 1 3 184 
, 

Apr. 0 0 0 0 

May 18 1 7 432 May 1 0 0 2 

June 6 1 2 152 June 5100 0 311 18,654 

July 18 1 4 274 ' July 8250 6 , 443 27,494 

Aug. 13 1 3 184 Aug. 16200 13 410 25,438 

Sept. 18 1 3 192 Sept. 1150 27 158 9;480 

Oct. 27 0.5 3 176 Oct. 63 1 16 994 

Nov. 306 0 5 320 Nov. 215 . 9 22 1,380 

Dec. 306 1 10 626 Dec. 1600 9 120 7,412 
, 

Total .. .. .. 4,882 Total .. .. .. 92,624 

Y e a r  1921 Y e a r  1922 
Y 

Jan. 18 9 9 584 Jan. 890 9 69 4,306 

Feb. 9 0 3 170 Feb. 63 6 11 634 

Mar. 20500 1 539 33,430 Mar. 50 4 11 664 

Apr. 890 4 82 4,940 Apr. 18 3 6 380 

May 890 9 105 6,534 May 4 2 3 202 

June 700 18 166 9,966 June 9 4 5 274 

July 4200 38 421 26,090 July 338 6 40 2,508 

Aug. 438 27 73 4,528 Aug. 306 9 42 2,624 

Sept. 20500 9 415 24,870 Sept. 137 61 23 1,360 

Oct. 5100 27 286 17,756 Oct. 438 13 33 2,082 

Nov. 700 18 76 4,542 Nov. 18 4 6 382 

Dec. 1150 18 99 6,140 Dec. 12050 1 245 15,218 

Total .. .. .. 139,550 Total .. .. .. 30,634 



79. 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1923 

A p p e n d i x  10 
S h e e t  4 

Y e a r  1924 

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. Mm. Mean Max. Min. Mean 

Jan. 18 0 5 320 Jan. 1150 5 57 3,510 

Feb. 0 0 0 0 Feb. 9450 6 415 24,090 

Mar. 0 0 0 0 Mar. 111 6 13 802 

Apr. 6 0 2 128 Apr. 258 6 29 1,726 

May 4 1 1 80 May 44 9 14 854 

June 700 1 88 5,294 June 243 9 38 2,292 

July 1600 18 198 12,282 July 700 13 73 4,526 

Aug. 243 18 45 2,764 Aug. 1150 13 68 4,232 

Sept. 2750 18 195 11,728 Sept. 4200 13 253 15,188 

Oct. 50 9 14 856 Oct. 370 13 70 4,370 

Nov. 162 8 2b 1,560 Nov. 23500 63 1123 67,384 

Dec. 338 6 22 1,394 Dec. 243 18 58 3,590 

Total .. 36,406 Total .. .. .. 132,566 

Y e a r  1925 Y e a r  1926 

Jan. 44 18 19 1,208 Jan. 95 13 20 1,220 

Feb. 50 9 18 996 Feb. 13 0 5 301 

Mar. 50 9 11 712 Mar. 474 0 41 2,560 

Apr. 9 9 9 540 Apr. 338 13 12 1,908 

May 95 9 15 906 May 4200 13 206 12,780 

June 95 13 20 1,188 June 700 18 90 5,374 

July 338 13 49 3,018 July 274 27 58 3,598 

Aug. 338 13 43 2,674 Aug. 63 13 19 1,170 

Sept. 38 13 26 1,530 Sept. 566 13 47 2,828 

Oct. 18 9 12 766 Oct. 50 13 19 1,196 

Nov. 438 9 45 2,694 Nov. 13 0.5j 7 389 

Dec. 38 9 13 824 Dec. 700 0 73 4,553 

Total • • • • .. 17,056 Total .. .. .. 37,877 



80, 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1927 

A p p e n d i x  10 
S h e e t  5 

Y e a r  1928 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 

. , 
Discharg 
i n  CusecE 

Discharge 
f o r  Month 
A c r e  Feet 

. Max, Min., Mean Max, Min. Mean 

Jan, 243 13 36 2,260 Jan. 700 2 31 1,941 

Feb, 13 3,5 8 465 Feb, 243 6 41 2,374 

Mar. 50 2 10 644 Mar. 700 3 34 2,107 

Apr, 890 3,5 55 3,309 Apr. 243 6 21 1,266 

May 18 9 12 .750 May 18 6 10 658 

June 18 9 12 734 June 3800 4,5 426 25,478 

July 13 6 7 462 July 2150 18 246 15,242 

Aug. 13 3,5 8 470 Aug, 70 10 30 1,846 

Sept. 11 2 5 316 Sept. 20 5 .13 792 

Oct, 38 3.5 8 522 O c t  . 70 5 20 1,230 

Nov, 95 3,5 16 953 Nov. 35 2.51 14 867 

Dec, ' 18 6 12 748 Dec, 23 2.5 9 536 

Total . .. 11,633 Total .. ., 54,337 

Y e a r  V 2 9  • Y e a r  1930 

Jan. 38 0 6 375 Jan. 1600 0 
. 

56 3,452 

Feb, 243 0 38 2,148 Feb. 38 1 5 284 

Mar. 38 1 6 362 Mar, 26 0 6 372 

Apr, 438 1,7 33 1,954 Apr. 20 0 4 250 

May 20 10.7 9 585 May 18 5 9 570 

!June 26 5 12 716 June 6100 5 295 17,692 

July 15 3.7 11 668 July 1150 32 149 9,232 

Aug. 338 2.5 34 2,085 Aug, 338 29 58 3,586 

Sept, 4200 2,5 211 
1 

12,661 Sept. 3450 20 149 8,918 

Oct. 70 10 22 1,380 Oct. 2150 20 193 11,958 

Nov.. 700 2,5 49 2,915 Nov. 173 10 ' 24 1,422 

Dec, 5 0 0.7 45 Dec, 10 4 8 482 

Total ., ., 25,894 Total „ „ ., 58,218 



81. 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1931 

Appendix  10 
S h e e t  6 

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. 28 4 9 544 Jan. 36 5.5 14 895 

Feb. 4 0 1 66 Feb. 40 5.5 11 649 

, Mar. 20 0 5 306 Mar. 51 4 12 754 

Apr. 380 4 44 2,668 Apr. 40 5.5 10 593 

May 760 10 86 5,312 May 13 5.5 7 422 

June 4200 37 368 22,070 June 21 7 10 617 

July 5100 59 324 20,068 July 359 7 47 2,919 
1 

Aug. 107 37 53 3,304 Aug. 51 7 12 784 

Sept. 107 28 37 2,218 Sept. 1150 10 104 6,264 

: Oct. 107 20 34 2,096 Oct, 64 13 28 1,707 

! Nov. 1150 10 67 4,040 Nov. 40 4 13 776 

Dec. 1150 13 94 5,842 Dec. 40 4 7 458 

Total .. .. .. 68,534 Total .. .. .. 16,838 

Y e a r  1933 Yeai1 1934 

Jan. 40 0.3 7 460 Jan. 635 14 47 2,934 

Feb. 21 1 3 164 Feb. 890 24 114 6,412 

Mar. 4 0 0.6 37 Mar. 37 10 18 1,088 

Apr. 3 0.3 1 66 Apr. 59 7 13 782 

May 13 1 4 267 May 9 4 6 396 

June 760 2 43 2,567 June 59 4 12 .694 

July 2750 10 177 10,994 July 2150 10 99 5,964 

Aug. 207 21 39 2,412 Aug. 2750 47 212 13,126 

Sept. 359 21 75 4,498 Sept. 3450 37 252 15,112 

Oct. 3100 33 246 15,258 &i. 5100 20 347 21,516 
$ . 

Nov. 13400 33 421 25,270 411$9,,4 59 20 42 2,504 

Dec, 2150 37 125 7,742 Dec. 380 17 47 2,928 

Total ,. 69,735 Total 73,456 



82. 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1935 

A p p e n d i x  10 
S h e e t  7 

Y e a r  1936 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max, Min. Mean Max. Min. 1Mean 

Jan. 380 14 53 3,292 Jan. 112 0.3 11 682 

Feb. 59 7 17 932 Feb, 13 0.3 4 206 

Mar. 28 7 9 546 Mar. 359 2 27 1,648 

Apr. 28 7 10 570 Apr. 51 2 7 436 

May 20 5 10 624 May 21 2 4 258 

June 12 5 9 560 June 132 2 17 1,002 

q. July 59 7 16 968 July 513 7 103 6,376 

Aug. 59 7 17 1,036 Aug. 3550 21 184 11,390 

Sept. 73 12 24 1,404 Sept. 407 16 41 2,464 

Oct. 2150 10 106 6,560 Oct. 17 2 9 :546 

Nov. 14 4 8 484 Nov. 2 0.8 1.5 91 

Dec. 14 1 5 304 Dec. 1600 0.5 63 3,886 

Total ee . 17,280 Total ,. .. 28,985 

Y e a r  1937 Y e a r  1938 

Jan. 45 • 2 9 532 Jan. 67 1 7 424 

Feb. 14 1 4.5 248 Feb. 51 1 9 479 

Mar. 70 1 8 476 Mar. 2 0.5 1 51 

Apr. 7 2 3 169 Apr. 21 0 3 175 

May 7 2 4 243 May 7 0 3 174 

June 222 3 35 2,124 June 430 2.5 18 • 1,085 

July 256 4 22 1,372 July 190 3 29 1,814 

Aug- 330 7 50 3,102 Aug. 3040 11 129 7,986 

Sept. 470 5 31 1,854 Sept, 51 10 1 19 1,132 

Oct. 45 3 15 916 O c t  . 51 4 12 762 

Nov. 28 2 8 501 Nov. 1080 3 ' 29 1,752 

Dec. 980 2 21 1,307 Dec. 9 0.2 I 1,4 86 

Total • .• • e ,. 12,844 Total ,. V4 .. 15,920 



83.. 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1939 

A p p e n d i x  10 
S h e e t  8 

Y e a r  1940 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min. Mean Max. Min. Mean 

Jan. 3 0 0.2 12 Jan. 12 0 1,5 95 

Feb. 5 0 0.4 19 Feb. 3310 0 28 1,614 

Mar. 156 0 9 556 Mar. 6 0 0.3 17 

A p r  0 21 1,5 6 365 Apr. 590. 13 786 

May 4 1.5 3 170 May 3 1 1:5 94 

June 250 2 10 610 June 2 1 1.6 96 

July 187 6.5 27 1,646 July 2 0.6 1.2 73 

or. 
Aug. 480 8 57 3,600 Aug, 4 0.2 1.1 71 

Sept. 16 6 8 508 Sept. 16 0 1.3 82 

Oct. 2230 6 49 3,010 Oct. 740 0 8 500 

Nov., 
. 

255 6 14 866 Nov. 8 0 0.7 46 

Dec, 73 1.5 9 544 Dec. 3220 0 57 3,561 

Total .0 „ 04 11,906 Total .. Oe CO 7,035 

Y e a r  1941 

Jan. 8930 2,5 

Feb.. 31 2 

Mar, 7800 1.5 

Apr. 23 14 

May 19 10 

June 1520 14 

July 106 19 

Aug. 45 16 

Sept. 30 14 

Oct, 3800 12 

Nov. 21 2.5 

Dec. 2 

Total • 

229 

6.5 

142 

19 

14 

99 

32 

22 

19 

75 

8.1 

Ot 

Y e a r  19t2 

14,171 Jan. 0.6 0 0.1 4 

364 Feb. 1.8 0 0.5 25 

8,798 Mar. 130 0 8 502 

1,155 Apr. 8 0.6 1.5 88 

863 May 16 0,6 2.2 135 

5,938 June 23 3 5.9 354 

1,974 July 12000 5.5 379 23,478 

1,376 Aug. 58 11 19 1,176 

1,167 Sept. 35 3 17 990 

4,676 Oct. 2230 3 132 8,200 

484 Nov. 1160 14 113 6,758 

62 Dec, 24 8 15 946 

41,028 Total O• 00 IOC 42,656 



84. 

PEEL RIVER AT BOWLING ALLEY POINT' 

Y e a r  1943 

A p p e n d i x  10 
S h e e t  9 

Y e a r  1944 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 

DischargeI 

i n  C u s e c  I 
Discharge 
f o r  Month 
A c r e  Feet 

Max. Min. Mean Max Min, ean 

Jan. 2770 8 96 5,936 Jan. 7260 27 211 13,062 

Feb, 

Mar. 

190 

11 

3 

2 

16 

3 

896 

180 

Feb. 

.,, Mar. 

1520 

-15 

15 

9 

86 

12 

5,002 

758 

Apr. 20 2 .4 254 Apr. 45 5 10: 596 

May 91 2 13 798 May 420 5 29 1,801 

June 580 11 42 2,520 June 17 9 13 756 

July 58 11 17 1,072 July 1050 8 97 5,988 

Aug. 580 20 96 5 , 9 5 2  • Aug, 1340 13 112 6,932 

Sept. 1000 20 77 4,650 Sept. 34 9 15 944 

Oct. 1000 15 78 4,828 Oct, 9 4.5 6 372 

Nov. 2410 8 70 4,184o Nov. 27 2 4 250 

, 
Dec. 3220 8 139 8,632 Dec. 4.5 1 2.5 154 

Total .. 39,902 Total .. 36,615 

. . Y e a r  1945 Y e a r  1946 

-- 

Jan, 27 0 2 144 Jan, 290 1.0 12 772 

Feb. 27 0 3 .174 Feb, 2.7 1.2 1.8 100 

Mar. 3 0 0.9 56 Mar. 33 0,7 3.7 231 

Apr. 12 1 3 173 Apr. 590 1.2 17 1,042 

May 52 2 9 537 May 58 2.7 5.3 330 

June 5350 3 241 14,447 June 590 4 33 1,968 

July 1980 20 78 4,808 July 58 4 10 626 

Aug. 850 27 119 7,400 Aug. 5 1.2 2.6 159 

Sept. 220 15 41 2,432 Sept. 15 1.2 3.5 209 

Oct. 45 13 20 1,212 Oct. 4 0.7 1,6 99 

Nov. 1000 6 28 1,664 Nov. 1.2 0.4 0.1 6 

Dec. 1440 3,4 39 2,432 Dec. 4 0 0.8 50 
, 

Total .. .. ., 35,479 Total .t *4 ft 5,592 



-^ 

8Di1.1 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1947 

l A p p e n d i x  10 
S h e e t  10 

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 
t o r  Month 
A c r e  Feet 

Max. Min. Mean Max. Min. Mean 

Jan. 1080 0 6 362 Jan. 634 30 73 4,540 

Feb. 590 0 7 418 Feb. 2590 7 26 1,492 

Mar. 500 0 8 512 Mar. 1460 13 31 1,902 

Apr. 4 0 0.8 50 Apr, 30 7 14 820 

May 4 0 1 60 May 197 7 16 1,016 

June 220 0.7 8 460 June 900 7 85 5,130 

July 634 1..8 27 1,656 July 840 21 46 2,874 

Aug. 634 3 73 4,516 Aug, 1240 3 90 5,556 

Sept, 11400 3 129 7,742 Sept. 1240 21 64 3,848 

Oct. 1460 7 228 14,136 Oct. 23 11 16 972 

Nov. 270 7 30 1,794 Nov. 16 8 13 790 

Dec. 1990 17 438 27,166 Dec. 220 4 15 890 

Total .. .. 58,872 Total 29,830 

Y e a r  1949 Y e a r  1950 

Jan. 

Feb, 

Mar. 

Apr. 

May 

565 

1370 

32 

1290 

176 

4 

4 

8 

6 

10 

26 

39 

13 

61 

27 

1?602 

2,170 

798 

3,656 

4 
1,696 

Jan. 

Feb, 

Mar. 

Apr. 

May 

337 

404 

Ei'• 
1520 

246 

8 

6 

4 
2 

2 

18 

28 

1 5 

129 

27 

- 1,132 

1,546 

318 

7,756 

1,64.8 

June 565 11 161 :9,630 June 2860 6 478 28,694 
% 

July 3800 - 23 172 10,678 July 2230 46 283 17,536 

Aug. No Records 4,100* Aug. 720 6 73 4,534 

Sept, 8340 23 755 45,328 Sept. 720 13 54 3,262 

Oct. 7800 4 543 33,674 Oct. 4900 36 838 51,962 

Nov, 1080 0.3 87 5,242 Nov. 1520 171 459 27,532 

Dec. 32 11 19 1,168 Dec. 134 36 62 ' 3,862 

Total .• . • 119,742* Total ..- .• 149,782 

Estimated. 



86, 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1951 

A p p e n d i x  10 
S h e e t  11 

Y e a r  1952 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
4 

Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan, 173 15 39 2,394 Jan, 56 1.3 8 486 

Feb. 84 19 29 1,638 Feb. 27 0 5.8 326 

Mar. 19 13 16 1,010 Mar. 150 5 36 2,218 

Apr. 19 6 12 726 Apr. 150 6,7 37 2,240 

May 19 6 11 688 May 1890 8.3 77 4,766 

June 4150 9 222 13,336 June 4200 20 313 18,753 

July 14300 46 260 16,146 July 3310 46 162 10,020 

Aug. 2230 2 82 5,088 Aug. 4900 . 84 660 40,928 

Sept. 28 11 15 876 Sept. 117 46 74 4,424 

Oct. 28 9 15 942 Oct. 255 27 75 4,624 

Nov. 18 9 13 792 Nov, 84 19 30 1,796 

Dec. 27 6,7 10 594 Dec. 22 11 14 871 

Total .. ,. 44,230 Total 91,452 

Y e a r  1953 Y e a r  1954 

Jan, 17 5.8 12 725 Jan. 46 0.5 8 481 

Feb, 30 5 13 701 ,Feb. .890 2 85 4,734 

Mar. 14 3.5 6.5 400 Mar, 19 2 8 466 

Apr. 30 2.5 5.2 313 Apr. 4 1 2.5 146 

May 1590 5 91 5,622 May 5 2 3 198 

June 22 14 17 1,020 June 134 2 14 864 

July 565 14 44 2,712 July 12 4 7 408 

Aug, 4200 14 175 10,828 Aug. 152 4 19 1,148 

Sept. 95 19 35 2,104 Sept, 171 5 11 682 

Oct, 57 13 20 1,218 Oct. 9000 5 196 12,135 

Nov. 27 9 15 926 Nov, 4900 14 ! 161 9,653 

I 
Dec, 27 1 13 818 Dec, 220 11 40 2,484 

Total . . e • 27,387 Total .. .. ,. 33,399 



87. 

PEEL RIVER AT BOWLING ALLEY POINT 

Year  1955 

Append ix  10 
S h e e t  12 

Y e a r  1956 

Month 
Discharge 
i n  Cus,ecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

, Discharge 
f o r  Month 

4Acre Feet 
lir Max.,' Min.I Mean Max. Min. Mean 

Jan. No Records 1,550* Jan. 404 1 38 2,338 

0 Feb. 30000 No. Records 56,100* Feb. 10900 52 479 27,796 

Mar. No Records 10,000* Mar. 3040 35 189 11,748 

Apr. No .Records 5,100* Apr. 596 11 57 3,432 

May ' No Records 4,550* May 11000 25 5370 33,..266 

June No Records 8,300* June 5500 108 '339 20,338 
.4 

0N, July 570 17 53 3,283 July 6750 127 495 30,702 

.Aug. 3040 45 159 9,862 Aug. 1170 74 190 11,784 

Sept. 890 27 71 4,251 Sept. 74 32 45 2,684 

Oct. 10200 22 363 22,531 Oct. 2160 32 127 7,890 

Nov. 404 37 90 5,376 Nov. 167. 23 43 2,588 

Dec. 242 24 41 2,518 Dec 1610 14 57 3,52.4 

Total .. 133,421* Total .. •• 158,090 

Y e a r  1957 Y e a r  19_8 

Jan. 90 6 21 1,272 Jan. 108 0.8 13 813 

'Feb. 950 4 22 1,222 Feb. 345 3.0 17 962 

Mar. 1760 11 28 1,.708 Mar. 18 0.6 3.6 225 

Apr. 3600 8 52 3,092 Apr. 9 0.2 1.7 103 

May 14 6 10 59'2 May 640 0.2 17 1,052 

June 44 6 12 734 June 640 1.2 22 1,331 

July 108 11 31 1,938 July 485 6 41 2,534 

Aug. 1290 11 44 2,750 Aug. 1290 6 55 3,397 

Sept. 44 10 15 882 Sept. 4200 18 195 11,692 

Oct. 10. 4.5 8.3 516 Oct. 10600 42 232 
. 

14,370 

Nov. 10 2 4.2 255 Nov. 42 19 25 1,512 

Dec. 32 2 5.4 333 Dec. 2330 8.5 43 2,696 

Total .. . .. 15,294 Total .. .. .. 40,687 

* Estimated. 



88. 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1959 Y e a r  1960 

Appendix  10 
S h e e t  13 

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. 66 4 16 964 Jan. 14 3 6 398 

Feb. 476 4 40 2,260 Feb. 14 3 5 318 

Mar. 1320 20 117 7,236 Mar, 14 3 5 296 

Apr. 118 11 32 1,948 Apr. 20 3 5 284 

May 42 . 8 13 836 May 68 4 17 1,064 

J u n e  . 476 6 38 2,268 dune 46 9 17 1,048 

July 684 11 71 4,394 July 1540 14 149 
. 

9,208 

Aug, 730 15 58 3,576 Aug. 116 28 62 3,820 

Sept. 2950 28 76 4,564 Sept. 3220 28 78 4,692 

Oct. -900 14 64 3,952 Oct. 350 15 36 2,254 

Nov. 116 14 39 2,312 Nov. 1470 10 49 2,918 

Dec. 1115 14 35 2,166 Dec. 16200 15 193 1.1,938 

Total .. ,. ,. 36,476 Total ., .. 38,238 

Jan, 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

Y e a r  1961: 

720 11 45 

32 7 13 

116  7 14 

116 4 12 

32 7 14 

58 7 11 

15 

74 

2,804 

702 

868 

734 

876 

650 

936 

4,608 

1,048 

680 

2,350 

1,902 

18,158 

Y e a r  1952 

J a n .  9830 22 

F e b .  6420 28 

Mar, 28 20 

May 

J u n e  290 14 

J u l y  1410 14 

A u g .  1470 14 

Sept. 

O c t ,  3600 14 

Nov, 

Dec. 

Total 

243 15,064 

127 7,118 

23 1,448 

26 1,548 

66 4,094 

40 2,370 

45 2,808 

116 7,212 

40 2,372 

153 9,486 

27 1,616 

20 1,250 



89.. 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1963 

A p e n d i x  10 
S h e e t  14 

Year  1964 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 

Dischar4 

i n  Cusec$ 
1 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. 'Mean 

Jan. 560 15 50 3,112 Jan, 467 1.5 23 1,420 

Feb. 80 7 18 1,008 Feb, ' 4 2 2.7 154 

Mar, 410 4 29 1,816 Mar. 68 3 9.1 566 

Apr. 230 15 23 1,364 Apr. 1540 2 90 5,420 

May No Records 9,000* May 380 15 38 2,360 

June 2250 46 179 10,740 June 1840 15 108 6,480 

July 760 36 141 8,772 July 3220 39 219 13,500 

Aug. 1800 36 202 12,530 Aug. 2160 15 71 4,420 

Sept. 380 36 74 4,430 Sept. 2160 22 82 4,910 

Oct. 46 20 34 2,080 Oct. 1760 39 I 103 6,380 

Nov. 230 7 29 1,718 Nov. 58 15 29 1,718 

Dec.. 520 11 30 1,844 Dec. 30 4 11 678 

Total .. .. .. 58,414* Total ,. .. 48,006 

Y e a r  1965 Y e a r  1966 

Jan. 10 1.7 3.5 216 Jan. 0.8 0 0.05 3 

Feb. 12 0.4 2.7 150 Feb. 0 0 0 0 

Mar. 1 0.2 0.4 25 Mar. 6 0 0,6 36 

Apr. 1.7 0 0.8 49 Apr. 0 0 0 0 

May 1.7 1.0 1.4 89 May 0.2 0 0.02 1 

June 12 1.7 4.3 257 June 38 0.01 8.3 497 

July 19 3.2 9.2 569 July 1.6 0.81 1.1 66 

Aug. 10 3.2 5.3 326 Aug. 175 1.6 17 1,084 

Sept. 48 3.2 13.4 806 Sept. 113 1I - 20 1,230 

Oct. 6 0.8 1.9 119 Oct. 225 9.51 28 1,766 

Nov. 3.2 0.01 8.1 48 Nov. 1920 2.3 73 4,400 
.14 

Dec. 290 0.01 28 1,731 Dec. 350 1.7 20 1,280 

Total 04! .0 00 4,385 Total .. .. 10,363 
- 

* Estimated. 



90. 
A p p e n d i x  10 
S h e e t  15 

PEEL RIVER AT BOWLING ALLEY POINT 

Y e a r  1967  Y e a r  1968 

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. 11 0.2 3.6 224 Jan. 7890 0.6 262 16226 

Feb. 0.6 0.2 0.2 14 Feb. 12 2 6 336 

Mar. 600 0.2 12 750 Mar. 130 1 7 444 

Apr. 2.6 0.6 1.8 112 Apr. 1.7 1.7 1.7 102 

May 22 0.6 3.0 188 May 6260 1.7 198 12292 

June 67 2.6 20 1210 June 75 16 24 1464 

July 22 5 11 678 July 9930 16 209 12966-, 

Aug. 550 1 29 1820 Aug. 8530 45 294 18230 

Sept. 275 5 19 1.150 Sept. 31,30 21 87 5226 

Oct. 1470 3 44 2720 Oct. 1470 12 58 3614 

Nov. 19 1 5 298 Nov. 175 5 16 986 

Dec. 14 0.2 0.9 58 Dec. 200 5 24 1472 

Total 9222 Total 73358 



91. 

PEEL RIVER AT PIALLAMORE 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

CATCHMENT AREA: 

CONTROL: 

EQUIPMENT: 

CURRENT METER OBSERVATIONS: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
32 YEARS: 

MEAN ANNUAL DISCHARGE FOR 
32  YEARS: 

REMARKS: 

A p p e n d i x  11 
S h e e t  1 

L a t i t u d e  3 1 ° 1 1 °  L o n g i t u d e  151°04° 

J u l y  1 9 3 6  t o  date 

32  years 

A p p r o x i m a t e l y  1 , 6 5 0  f e e t  a b o v e  m e a n  sea 
l e v e l .  R . L .  8 5 . 2 5  A s s u m e d  Datum. 

4 4 0  s q u a r e  miles 

Gravel 

A u t o m a t i c  r e c o r d e r  ( P r e s s u r e  type) 
i n s t a l l e d  D e c e m b e r  1 9 3 6 .  i 
S t a f f  g a u g e ,  r a n g e  0 t o  2 0  feet. 

( a )  Number  o b t a i n e d  I 210 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

3 2 , 0 0 0  cusecs 

141  cusecs 

1 0 3 , 0 0 0  a c r e  feet. 

9,720 

R e c o r d s  f r o m  J u l y  t o  D e c e m b e r  1936 

a r e  c o n s i d e r e d  t o  b e  unreliable. 

0 



92. 

PEEL RIVER AT PI4LLAMORE 

Year 

Appendix  11 
S h e e t  2 

Yea r  1938 

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. 52 7 20 1,230 Jan. 34 0 2 150 

Feb. 52 10 22 1,230 Feb. 52 1.5 7 419 

Mar. 190 7 31 '1,948 Mar: 1.5 0 ' 0.1 
. 

7 

Apr. 20 7 11 648 Apr, 0 0 0 :0 
. 

May 27 10 15 920 May 20 0 3 164 

,June 
, 

95 14 36 2,140 .114ne 230 3 16 968 

July 795 20 73 4,556 July 230 7 376 2,308 

Aug. 4330 27 242 14,988 Aug. 3940 62 266 16,498 

Sept. 2450 52 194 11,656 Sept. 230 34 74 4,428 

Oct. W 34 44 2,756 Oct.' 83 14 31 1,908 

Nov. 230 10 44 2;644 Nov. 935 10 52 3 , 1 6 8  
. 

Dec. 171 3 23 1,430 Dec. 34 0 4 258 

Total . •• .. 46,146 Total .. .. .. 30,276. 

Y e a r  1939 Year 1940 

Jan. 

Feb. 

Mar. 

Apr. 

May' 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

0 

0- 

153 

83, 

2 

108 

153 

490 

83'' 

375 

73 

73 

0 

0 

0 

0 

0 

0 

14 

14 
, 

14 

27 

10 

1.5 

0 

0 

15 

4 

0.1 

5 

46 

117 

36' 

56 

-33 

18 

0 

0 

486 

230 

9 

246 

2,844 

7,254 

2,148 

3,450 

1,976 

1,130 

Jan. 

Feb. 

Mar. 

-Apr. 

May 

June 

Ally 

Aug. 

Sept'. 

.Oct. 

Nov.' 

Dec. 

5 

730 

0 

275 

1.5 

1 

0 

2 

0 

20 

0 

935 

0 

A.,' 
0 

0 

0 

0' 

b 

0 

0 

0 

0 

0 

: 0.5 

' 18 

0 

13 

1 

0.2 

o 

0.5 

0 

' 0.6 

0 

19 

32 

1,072 

0 

816 

. 
58 

10 
(1.,. 

do 

24 

0 

40 

0 

1,180 

Total .. .. - .. 19,773 Total .. .. •• 3,232 



93. 

PEEL RIVER AT PIALLAMORE 

Y e a r  1941 

Appendix  11 
She&t 3 

Y e a r  1942 

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. /lean 

,Jan. 7370 4 308 19,122 Jan. 0 0 0 0 

Feb. 22 2 13 752 Feb. 49 0 0.4 26 

Mar. -3880 1.5 218 13,506 Mar. 25 0 1.7 • 105 

Apr. 66 9 31 1,848 Apr. 11 0 1 58 

May 28 8 12 756 May 0 0 0 0 

June 880 16 160 9,906 June 22 3 192 

July 88, 28 56 3,490 July 13900 16 928 57,538 

Aug. 88 22 36 • 2,232 Aug. 73 23 47 2,936 

Sept. 31 11 19 1,118 Sept. 68 20 26 1 , 5 9 0  . 

Oct. 730 11 52 3,238 Oct. 5960 26 305 18,928 

Nov. 35 2 16 934 Nov. 1365 45 146 8,778 

Dec. 16 0 1.6 99 Dec. 45 13 27 1,660 

Total .. 00 .. 57,001 Total 91,811 

Y e a r  1943 Year 1944 

Jan. 

Feb. 

Mar. 

Apr. 

No 

171 

3 

11 

Records 

2 

2 

2 

21 

2.5 

4 

17,000* 

1,170 

152 

246 

Jan. 

Feb. 

Mar. 

Apr. 

4670 

1565 

58 

8 

29 

11 

5 

5 

144 

61 

10 

6. 

8,956 

-3,516 

649 

381 

May 133 
. 

'2 * 25 1,522 May 554 • 7 53 3,287 

June 267 .15 44 2,644! June 33 .15 18 1,082 

July 49 20 32 1,960 July 1610 15 101 6,236 

Aug.. 188 41 • 98 . 6,054 Aug. 2140 15 179 11,102 

Sept.' 188 53 92 5,524 Sept. 126 33 64 3,836 

Oct. 140 33 69 4,296 Oct. 136 9 20 1,264. 

Nov. 730 20 66 3,954 Nov. 9 1.5 4 256 

Dec. 4070 15 102 6,354 Dec., 2 0 0.5 30. 

Total PO 00 .. 50,876* Total 0. .. .. 40,595 

* Estimated 
. • 



94. 

PEEL RIVER AT PIALLAMORE 

Year  1945 

idAppelvidix 
11 

S h e e t  4 

Yea r  1946 

Month 
Discharge 
i n  Cusecs 

DischargeMonth 
f o r  Month 
A c r e  Feet 

Discharge 
i n  Cusecs 

Discharge 
f o r  Mohth 
Acre  Feet Max. Min. Mean Max. 

. 
Min. Mean 

Jan. 35 0 ° 1 43 Jan. 61 3 9 569 

Feb. 35 0 3 178 Feb. 16 0 2 90 

Mar. 5 0 0.5 34 Mar. 16 0 2 124 

Apr. 1.5 
. 

0 0.4 23 Apr. 
, 

230 0 11 672 

May 26 0 6- 352 May No Records 
I 

. 
200* 

1 1 
June 9530 5 549 32,946 June No Records 1,800* 

July 1860 68 195 12,112 July 34 7 14 880 

Aug. 1610 108 243 15,078 Aug. 7 1 2.9 174 

Sept. 815 42 152 9,140 Sept. 14 0 3 152 

Oct. 185 22 47 2,914 Oct. 2 0 0.5 38 

Nov. 136 13 37 2,198 Nov. 0 0 0 0 

Dec. 121 11 32 2,000 Dec. 0 0 0 0 

Total .. .. .. 77,018 Total .. .. 
; 

06 4,699* 

Y e a r  1947 Y e a r  ._1948 

Jan. 373 0 4 274 Jan. 8150 73 449 27,864 

Feb. 84 0 16 872 Feb. 760 33 133 7,694, 

Mar. 84 0 12 758 Mar. 30 18 24 .1,508. 

Apr. 0 0 0 0 Apr.. 30 18 24 1,462'. 

May 0 0 0 0 May 54 24 38 2,280, 

June 10 0 0.7 43 June 226 30 :110 6,588* 

July 121 0 11 710 July 160 73 112 6,928-:. 

Aug. 251 1 60 3,726 Aug. 247 54 104 6,424 

Sept. 17600 45 324 19,436 Sept. 1144 96 221 13,270 

Oct. 9530 63 257 15,950 Oct. 296' 37 99 6,110 

Nov. 792 73 143 . 8,602 Nov. 54 9 30 1,792::: 

, Dec. 11480 73 858 53,194 Dec. 153 6 30 1?872 

Total .. 103,565 Total . 83,792'- 

* Estimated 



95. 

PEEL RIVER AT PIALLAMORE 

Y e a r  1949 

p p e n d i x  11 
f l e e t  5 

Y e a r  1950 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max, Min. Mean Max. Min. Man 

Jan. 522 13 61 3,658 Jan. 107 28 55 3,380 

Feb. No Records 6,000* Feb. No Records 3,000* 

Mar, 122 24 43 2,692 Mar. 
391 

16 24 1,476 

Apr. 952 9 42 2,530 Apr. ' No Records 23,000* 

May 170 18 45 2,774 May 204 52 88 5,484* 

June 984 24 293 17,590 June 6650 61 1.09 96,524 

July 3750 73 303 18,784 July 19700 472 1360 81,600 

Aug. 440 84 200 • 12,416 Aug. No Records 47,000* 
I Ii 

Sept. No Records 66,000* Sept. No Records 20,000* 
I 1 

Oct. No Records 48,000* Oct, No Records 145,000* 

Nov, 13870 121 442 26,522A Nov. 1080 83 330 
• 

19,808" 

Dec. 314 66 130 8,036e' Dec. 363 144 34 14,506* 

Total .„ .. 215,002* 215,002* Total •0 •• 460,778* 

Y e a r  1951 Ye  r 1 9 5 2  
. 

Jan. 

Feb. 

Mar, 

Apr. 

May 

June 

July 

Aug. 

Sept, 

Oct. 

Nov. 

Dec. 

318 

200 

48 

30 

.30 

3460 

9800 

2210 

348 

181 

110 

60 

60 

44 

19 

11 

15 

19 

30 

83 

144 

70 

24 

15 

143 

99 

33 

25 

24 

317 

425 

444 

202 

108 

38 

20 

8,856 

5,542 

2,034 

1,472 

1,468 

19,014 

26,344 

27,532! 

12,104 

6,688 

2,304 

1,2644 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

200 

44 

363 

No 

1480 

13000 

3300 

1580 

451 

562 

204 

82 

3 

0 

15 

Records 

37 

200 

221 

344 

170 

204 

82 

20.5 

19 

6.7 

70 

23 

882 
1 

91 

96 

287 

300 

118 

40 

1,174 

388 

4,366 

3,000* 

13;826 

52,894 

24,250 

36,984 

17,244 

18,616 

7 , 1 0 0  
. 

2,502 

Total .. .. ,. 114,622' Total f • 182,308* 

* Estimated. 



96. 

PEEL RIVER AT PIALLAMORE 

Y e a r  1953 

A p p e n d i x  11 
S h e e t  6 

Y e a r  1954 

Month 
Discharge 
i n  Cusecs 

' Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan, 43 20 25 1,561 Jan. 34 2 11 668 

Feb. 137 15 45 2,533 Feb. 1360 2 105 5,880 

Mar. 30 17 23 1,416 Mar. 63 4 17 1,066 

Apr. 51 6 10 632 Apr. 9 5 7 '110 

May 1480 43 203 12,616 May 9 6 8 482 

June 82 39 54 3,238 June 139 096 27 1,640 

July 680 30 100 6,580 July 38 20 23 1,436 

Aug. 4400 51 388 24,058 Aug. 63 16 24 1,472 

Sept. 562 74 180 10,780 Sept. 47 12 22 1,302 

Oct. 65 50 61 3,802 Oct. 5160 14 255 15,820 

Nov. 84 25 49 2,910 Nov. 4800 63 303 18,176 

Dec. 43 3 12 756 Dec. 244 24 53 3,306 

Total •,., 70,882 Total 51,658 

Y e a r  1955 Y e a r  1936 

Jan. 76 4 34 2,090 Jan. 110 36 57 3,516 

Feb. 32000 7 1939 108,598 Feb. 19300 32 1138 65,994 

Mar. 2240 128 343 21,278 Mar. 1120 220 368 22,790 

Aft. 141 95 108 6,478 Apr. 396 118 173 10,362 

May 141 79 93 5,782 May 4600 118 1021 63,304 

June 1850 95 190 11,424 June 4340 286 794 47,644 

July 556 106 204 12,652 July 4120 441 1251 77,572 

Aug. 3220 189 410 25,404 Aug. 4120 263 730 45,272 

Sept. 380 95 197 11,834 Sept. 263 148 193 11,560 

Oct. 5800 43 676 41,906 Oct. 2540 148 301 18,674 

Nov. 479 58 202 12,120 Nov. 468 96 172 10,308 

Dec. 174 32 92 5,696 Dec. 1020 25 155 9,632 

Total 265,262 Total 286,628 



97. 

PEEL RIVER AT PIALLAMORE 

Y e a r  1957 Y e a r  1958 

A p p e n d i x  11 
S h e e t  7 

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, 70 1 22 1,346 Jan. 32 0 1.5 94 

Feb. 692 0 51 2,866 Feb. 101 0 9 509 

Mar. 421 32 84 5,226 Mar. 13 0 1.6 102 

Apr. 1730 32 111 6,646 Apr. 0 0 0 0 

May 66 32 38 2,368 May 294 0 20 1,268 

June 66 28 37 2,192 June 664 6 28 1,664 

July 178 52 97 6,006 July 650 32 109! 6,784 

Aug. 1150 48 106 6,556 Aug. 990 25 136 8,490 

Sept. 128 34 56 3,388 Sept. 4170 114 390' 23,408 

1 
Oct. 32 6 17 1,012 Oct. 4900 175 5391 33,444 

Nov. 9 0 2.9 172 Nov. 157 48 91 5,484 

Dec. 1 0 0.1 5 Dec. 1120 32 87 5,410 

Total .. 37,783 Total .. .. 86,657 

Y e a r  19.59 Y e a r  1 9 6 0  1 

Jan. 405 36 78 4,812 Jan. 80 12 24 1,488 

Feb. 532 19 92 5,166 Feb. 32 12 16 928 

Mar, 3880 64 194 12,000 Mar. 14 0.5 7.2 430 

Apr. 182 35 69 4,114 Apr. 23 0.2 10 586 

May 148 26 39 2,394 May 106 16 48 2,990 

June 310 30 49 2,946 June 56 23 36 2,142 

July 1150 31 15C 9,840 July 1240 51 344 21,312 

Aug. 400 65 109 6,782 Aug. 2130 97 327 20,252 

Sept. 1900 51 128 7,676 Sept. 2470 77 232 13,914 

Oct. 445 56 124 7,678 Oct. 253 68 123 . 7,640 

Nov. 445 56 143 8,550 Nov. 2100 37 192 11,534 

Dec. 635 30 66 4,064 Dec. 9130 87 586 36,348 

Total .. .. 76,022 Total •0 119,564 



98. 

PEEL RIVER AT PIALLAMORE 

Y e a r  1961 Y e a r  1962 

A p p e n d i x  11 
S h e e t  8 

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 

Max. Min. Mean Max. Min. Mean A c r e  Feet 

Jan. 665 45 127 7,844 Jan. 11900 55 480 29,808 

Feb. 108 37 51 2,844 Feb. 3520 132 357 20,002 

Mar. 37 18 25 1,568 Mar. 160 56 90 5,590 

Apr. 56 14 20 1,220 Apr. 361 33 86 5,154 

May 29 18 24 1,466 May 930 26 126 7,830 

June 64 16 21 1,286 June 288 56 108 6,500 

July 152 18 31 1,896 July 1150 37 102 6,340 

Aug. 1430 18 130 8,062 Aug. 1630 46 257 15,900 

I 
Sept. 108 24 60 3,600 Sept. 270 80 122 7,330 

Oct. 119 18 26 1,590 Oct. 3920 56 329 20,400 

Nov. 1360 13 122 7,300 Nov. 380 54 126 7,590 

Dec. 324 37 85 5,274 Dec. 138 23 69 4,290 

Total 00 00 43,950 Total .. .. 136,734 

Y e a r  1963 Y e a r  1964 
I 

Jan. 1180 65 155 9,600 Jan. 1560 4 83 5,136 

Feb. 180 20 57 3,200 Feb. 31 8 
i ) 

1,000 
1 

Mar. 255 10 50 3,100 Mar. 400 15 47i 2,910 

I 
Apr. 150 27 53 3,200 Apr. 2400 15 168 10,100 

I 
May 3030 65 408 25,300 May 380 46 115 7,130 

June 3100 165 498 29,900 June 1270 55 185 11,100 

July 845 165 340 21,000 July 3560 108 475 29,500 

Aug. 4400 165 477 29,500 Aug. 2720 75 225 13,900 

Sept. 930 150 310 18,600 Sept. 800 114 202 12,140 

Oct. 248 92 145 8,970 Oct. 2060 114 270 16,800 

Nov. 264 45 73 4,358 Nov. 127 50 75 4,490 
i 

Dec. 240 20 54 3,330 Dec. 50 17 31 1,930 

Tctal .. .. 160,058 Total .. .. 116,136 



99. 

PEEL RIVER AT PIALLAMORE 

Y e a r  1965 Y e a r  1966 

A p p e n d i x  11 
S h e e t  9 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
D i s c h a r g e  j 
i n  C u s e c s  I 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 22 '2-.5 10 628 Jan. 0 0 0 0 

Feb. 2.5 , 0 0.5 33 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 5 0 1 38 June 0 0 0 0 

July 34 5 9.6 596 July 0 0 0 0 

Aug. 8 5 7.7 478 Aug. 139 0 31 1,930 

Sept. 17 0 7.4 442 Sept. 127 8 29 1,740 

Oct. 0 0 0 0 
. 

Oct. 114 5 31 1,950 

Nov. 0 0 0 0 Nov. 931 17 131 7,890 

Dec. 91 0 9.2 573 Dec. 260 14 39 2,420 

Total .. .. .. 2,788 Total .• • • 15,930 

Y e a r  1967 Y e a r  1968 
i 

Jan. 23 2 14 844 Jan. 15100 0 40 28,600 

Feb. 2 0 0.2 9 Feb. 44 6.5 22 1,250 

Mar. 276 0 18 1,100 Mar. 53 0.5 12.5 775 

Apr. 0.5 0 0.1 3 Apr. 2 0 0.17 10 

May 0 0 0 0 May 4400 0 143 8,890 

June 139 0 37 2,250 June 108 38 59 3,540 

July 91 18 41 2,530 July 6600 46 268 17,600 

Aug. 510 6 57 3,560 Aug. 8460 113 705 43,700 

Sept. 198 2.5 39 2,320 Sept. 2960 88 307 18,400 

Oct. 960 0.5 84 5,180 Oct. 2160 53 195 12,100 

Nov. 46 0 8 464 Nov. 400 18 65 3,870 

Dec. 31 0 0.7 42 Dec. 167 14 32 1,970 

Total .• 00 40 18,302 Total .0 •. 140,705 



LOCATION: 

100. 

COCKBURN RIVER AT MULLA CROSSING 

L a t i t u d e  3 1 ° 0 6 '  L o n g i t u d e  151°0 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

CATCHMENT AREA: 

CONTROL: Gravel. 

J u l y  1 9 3 6  t o  date. 

EQUIPMENT: 

CURRENT METER OBSERVATIONS: 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 32 
YEARS: 

MEAN ANNUAL DISCHARGE FOR 
3 2  YEARS: 

REMARKS: 

32 years. 

A p p r o x i m a t e l y  R . L .  1 4 8 0  S t a n d a r d  Datum. 
R . L .  7 7 . 6 7  A s s u m e d  Datum 
3 5 0  s q u a r e  miles. 

A p p e n d i x  12 
S h e e t  1 

A u t o m a t i c  R e c o r d e r  ( F l o w . :  type) 
i n s t a l l e d  A u g u s t  1937. 
Staff r a n g e  0 t o  3 0  feet. gauge, 

(a) N u m b e r  obtained 266 

(b) Maximum observation 
i n  cusecs : ,3,210 

(c) Minimum observation 
i n  cusecs 0 

4 2 , 5 0 0  cusecs. 

112 cusecs. 

8 2 , 0 0 0  a c r e  feet. 

R e c o r d s  f r o m  J u l y  t o  D e c e m b e r  1936 

a r e  c O n s i d e r e d  t o  b e  unreliable. 



101. 

COCKBURN RIVER AT MULLA CROSSING 

Y e a r  1937 

A p p e n d i x  12 
S h e e t  2 

Y e a r  19318 

Month 
Discharge 
i n  Cusecs 

Discharge• 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cuses 

---1 
Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. 

_ 
Mean 

Jan. 575 1.2 35 2,186 Jan. 1120 0 32 2,002 

Feb. 30 1.2 7 398 Feb. 285 2 42 2,340 

Mar. 119 0.6 13 801 Mar. 2 0 0.3 20 

Apr. 10 1.5 24 141 Apr. 6 0 1 70 

May 10 3 6 402 May 30 1 4.5 266 

June 90 7 24 1,448 June 15 3 6 340 

July 337 7 32 2,004 July 251 4 41 2,564 

Aug. 4530 12 172 10,648 Aug. 3035 30 328 20,336 

Sept. 1140 10 101 6,042 Sept. 81 15 30 1,810 

Oct.. 54 6 22 1,372 Oct. 310 8 32 1,990 

Nov. 114 3 23 1,374 Nov. 145 5 33 1,962 

Dec. 1540 0.5 46 2,854 Dec. 8 0.2 1.6 96 

Total .. .. 29,670 Total .. .• • 33,796 

Y e a r  1939 Y e a r  1940 

Jan 605 0 28 1,728 Jan. 64 0 3.4 209 

Feb. 215 0.1 5 294 Feb. 2060 0 32 1,859 

Mar. 123 0.2 12 748 Mar. 36 0 3 192 

Apr. 63 0.5 10 572 Apr. 139 0.2 15 887 

May 6 1 2 140 May 7 1.5 3 194 

June 18 1 4 275 June 2.5 1 1.6 97 

July 420 14 45 2,820 July 2 0.4 0.8 51 

Aug. 1120 19 117 7,240 Aug. 2 0.2 0.7 45 

Sept. 54 6 12 718 Sept. 23 0.2 2 142 

Oct, 209 6 32 1,954 Oct. 3.5 0 1 54 

Nov. 360 5 69 4,122 Nov. 320 0 6 369 

Dec. 75 1 9 551 Dec. 3970 0 87 5,394 

Total .. .. .. 21,162 Total .. CO GO 9,493 



102. 

COCKBURN RIVER AT MULLA CROSSING 

Year :  1941 

A p p e n d i x  12 
S h e e t  3 

Y e a r  1942 

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. 4060 2.5 370 22,926 Jan. 0 0 0 0 

Feb. 397 4 35 1,954 Feb. 390 0.5 44 2,462 

Mar. 2680 3 270 16,746 Mar, 950 Of 75 4,650 

Apr. 49 9 21 1,280 Apr. 30 2 6 384 

May 30 4 9 552 May 21 2 374 

June 1240 11 218 13,090 June 13 7 8 510 

July 49 19 34 2,092 July No Records 35,000* 

Aug. 162 11 28 1,750 Aug. 69 13 30 1,884 

Sept. 19 5 10 606 Sept. 75 8 I 20 1,194 

Oct. 790 8 63 3,888 Oct. 1180 11 145 8,962 

Nov. 240 0.5 20 1,222 Nov. 1670 13 123 7,360 
I 

Dec. 17 0 1 76 Dec. 81 5 14 850 

Total . .. 66,182 Total .. 63,630* 

Y e a r  1943 Y e a r  1944 

Jan. 3080 11 177 10,994 Jan. 630 10 72 4,472 

Feb. 120 1.5 14 780 Feb. 855 6 48 2,772 

Mar. 18 0.2 1 82 Mar. 12 4 8 466 

Apr. 34 0.2 6 354 Apr. 10 0.2 3 158 

May 28 1.5 9 521 May 335 0.5 32 2,004 

June 77 10 20 1,216 June 16 7i 1 0  606 

July No Records 750* July 274 7 52 3,238 

Aug. 196 26 58 3,594 Aug. 4060 5 218 13,490 

Sept. 755 19 69 4,156 Sept. 100 21 42 2,530 

Oct. 730 17 88 5,472 Oct. 21 3 11 700 

Nov. 443 8.5 44 2,644 Nov. 

f 

3 0.5 
i 

1 61 

Dec. 1920 1.5 78 4,832 
le Dec. 0.5 0.2 0.4 22 

Total .. .. .. 35,395* Total e. .. 30,519 

* Estimated. 



103. 

COCKBURN RIVER AT MULLA CROSSING 

Y e a r  1945 

A p p e n d i x  12 
S h e e t  4 

Y e a r  1946 

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 !4,tMax. Min. Mean Max. Min. Mean 

Jan. 1600 0 35 2,179 Jan. 58 0 1 60 

Feb. 3495 0.3 150 8,375 Feb. 1.5 0 0.4 18 

Mar. 215 1.5 17 1,078 Mar. 4 0 0.5 28 

Apr. 1.5 0.5 1 61 Apr, 7.2 0.2 1,9 116 

May 18 0.5 2.9 181 May 13 1.5 4.3 268 

June 4790 5 186 11,154 June 8 1.5 2.7 163 

July 650 14 88 5,426 July 18 1.5 8 476 

Aug. No Records 18,000* Aug, 1.5 0.5 0.9 56 
1 6 

Sept. No Records 14,000* Sept. 156 0,2 11 632 

Oct, 79 3 14 880 Oct. 44 0 2 140 

Nov. 322 1 23 1,382 Nov. 116 0 i.4.6 278 

Dec. 23 0.5 4.8 296 Dec. 156 0 4.6 284 

Total 63,012* Total .. 4. li 2,519 

Y e a r  1947 Y e a r  1948 

Jan. 1860 0 25 1,546 Jan. 9300 26 382 23,666 

Feb. 830 0.2 48 2,714 Feb, 295 10 18 1,034 

Mar. 425 0 37 2,308 Mar. 890 7 40 2,488 

Apr. 11 0 0.8 46 Apr; 16 4 10 622 

May 33 0.5 7 432 May 202 7 25 1,578 

June 38 0.5 5 306 June 1180 7 119 7,154 

July 94 3 28 1,736 July 1330 16 91 5,672 

Aug. 365 9 67 4,130 Aug. 3495 40 289 17,926 

Sept. 605 26 122 7,332 Sept. 1360 35 144 8,956 

Oct. 1530 12 215 13,312 Oct, 86 8 26 1,638 

Nov. 286 15 102 6,134 Nov. 214 7 24 1,416, 
1 

Dec. 3260 106 543 33,698 Dec. No Records 1,000* 

, 
Total .. .. 73,694 Total .. .. 73,150* 

Estimated, 



104. 

COCKBURN RIVER AT MULLA CROSSING 

Y e a r  1949 Y e a r  1950 

A p p e n d i x  12 
S h e e t  5 

Month 
D i s c h a r g e  - 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet • Max. Min. Mean Max. Min. Mean 

Jan. No Records 11,000* Jan. 183 7 37 2,266 
1. 1 

Feb. No Records 6,000* Feb. 214 10 40 -2,222 

Mar. 31 
1 

2.5 8 518 Mar. 56 4 9 542 

A p r .  
•No 

Records 700* Apr. 840 4 73 4,396 
I ' 

May No Records 1,300* May 130 14 39. 2,436 
1 

June No Records 14,000* June 6585 40 749 44,928 

July 3545 24 178 11,048 July 10400 198 1013 62,814 

Aug. 1800 31 166 10,282 Aug. 1090 183 357 22,124 

Sept. 10500 121 817 49,036 Sept. 340 123 156 9,382 

Oct. 4280 117 479 29,672 Oct. 10900 123 1058 65,626 

Nov, 5050 45 377 22,632 Nov. No Records 124,000* 
I 

Dec. 252 19 109 6,774 Dec. No Records 17,000* 

Total .. .. 162,962* Total .. .. 357,736* 

Y e a r  1951 Y e a r  1952 

Jan. 

Feb. 

Mar. 

1240 

183 

262 

42 

33 

19 

97 

51 

39 

6,046 

2,880 

2,416 

Jan. 

Feb. 

Mar. 

No 

No 

55 

Records 
1 

Records 

35 41 

200* 

200* 

2,558 

Apr. No Records 1,200* Apr. No Records 1,200* 
I 

May No Records 1,000* May 3350 11 202 13,736 
1 

June No Records 22,000* June 5780 50 703 42,156 
I 

July No Records 22,000* July 1150 67 170 10,538 
1 

Aug. No Records 60,000* Aug. 5990 105 760 47,136 

Sept. 214 65 116 
1 

6,954 Sept. 630 78 144 8,616 

Oct. No Records 1,800* Oct. No Records 14,000* 
1 

Nov. No Records 400* Nov. No Records 4,500* 
I 

Dec. No Records 90* Dec. 83 8.2 16.5 1,024 

Total . .  .. .. 126,786* Total .. .. 145,864* 

* Estimated. 



105.. 

COCKBURN RIVER AT MULLA CROSSING 

Y e a r  1953 

Append ix  12 
S h e e t  6 

Y e a r  1954 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 

Feetn 
Month 

Discharge 
in Cusecs 

Min.li 
Mean 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Mm.Acre I Mean Max. 

Jan. No Records 2,000* Jan. 4.2 0.3 1.7 108 

Feb. 440 2.1 40 2,224 Feb. 97 0.3 16 925 

Mar. 23 5 10 624 Mar. 10 0.1 1.9 120 
, 

Apr. 38 6 10 616 Apr. 0 0 0 O. 

May 538 25 117 7,232 May 0.5 0.1 0.3 19 

June 28 18 22 1,322 June 50 0.3 9 539 

July No Records 6,000* July 13 3.4 5.8 362 
I I 

Aug. No Records 20,000* Aug. 19 3.4 6,0 374 

Sept. 83 20 47 2,816 Sept. 23 3.1 6.8 407 

Oct. 88 13 31 1,941 Oct. 5050 1,6 276 17,118 

Nov. 200 6.0 30 1,775 Nov. 4060 30 261 15,676 

Dec. 13 0.3 2.2 140 Dec. 945 4.2 45 2,776 

Total .. .. .. 46,690* Total .. . 38,424 

. Y e a r  1955 Y e a r  1956 

Jan. 342 2.8 28 1,708 Jan. 304 10 41 2,559 

Feb. 23500 3.4 2177 121,911 Feb. 22100 29 1159 67,204 

Mar. 1470 49 194 12,026 Mar. 727 46 124 7,658 

Apr. 84 33 42 2,508 Apr. 75 33 50 3,000 

. May 55 21 33 2,028 May 11200 46 851 52,750 

June 2240 25 154 9,254 June 6060 158 565 33,874 

July 899 49 171 10,614 July 2560 166 562 34,874 

Aug. 1250 112 296 18,328 Aug. 1470 91 212 13,156 

Sept., 633 49 151 9,056 Sept. 230 63 90 5,370 

Oct. 14800 44 903 55,990 Oct. 3640 59 275 17,044 

Nov. 1090 51 170 10,180 Nov. 293 27 94 5,652 

Dec, 158 29 64 3,998 Dec. 1090 16 61 3,796 

Total .. .. .. 257,601 Total ,. .. 246,937 

* Estimated. 



106. 

COCKBURN RIVER AT MULLA CROSSING 

Y e a r  1957 

Appendix  12 
S h e e t  7 

T e a r  1958. 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 501 1.0 41 2,567 Jan.'9 0.2 1.2 77 

Feb. 136 6.9 22 1,214 Feb: 201 2 32 1,774 

Mar. 443 8.2 41 2,530 Mar. 14 0.5 4.0 247 

Apr. 129 6.9 20 1,207 Apr. 0.5 0.2 0.3 17 

May 43 11 14 886 May 109 0.2 7.9 492 

June 109 11 23 1,408 June 62 •2 4 244 
, 

July 143 24 55 3,392 July 183 8 38 2,332 

Aug. 899 18 70 4,340 Aug. 2000 9 102 6,308 

Sept. 71 6.9 24 1,452 Sept. 1825 37 203 12,188 

Oct, 7 1.0 3.3 207 Oct. 5580 66 303 18,786 

Nov. 16 0.2 1.2 72 Nov. 29 3.6 14 848 

Dec. 91 0.1 4,6 278 Dec. 6060 3.6 252 15,644 

Total .. 84 19,553 Total .. .. 58,957 

Y e a r  1959 Y e a r  1960 

Jan. 1230 12 103 6,408 Jan. 170 4 28 1,740 

Feb. 355 4.4 41 2,311 Feb. 161 1 13 776 

Mar. 76 8.4 26 1,589 Mar. 13 0.6 1.5 96 

Apr. 48 6 14 838 Apr. 399 0.6 22 1,325 

May 54 5.2 10 632 May 86 9 27 1,652 

June 17 5.5 10 568 June 45 11 19 1,133 

July 887 6.7 93 5,754 July 3260 20 308 19,126 
V 

Aug. 54 9.4 20 1,747 Aug. 3125 37 292 17,544 

Sept. 227 8.0 32 1,916 Sept. 2030 30 131 7,844 

Oct. 389 15 82 5,088 Oct. 170 15 54 3,352 

Nov. 895 29 170 10,192 Nov. 2400 7.1 106 6,336 

Dec. 2270 13 149 9,264 Dec. 10100 16 421 26,112 

Total .. .. .. 46,307 Total .. .. .. 87,036 



101, 

COCKBURN RIVER AT MULLA CROSSING 

Year  1961 Y e a r  196 

Appendix  12 
S h e e t  8 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  CusecS 

Discharge 
f o r  Month 
A c r e  Feet Max. Min, Mean Max. Min, Mean 

Jan. 440 7 40 2,492 Jan. 42500 55 948 58,754 

Feb. 93 6 16 917 Feb. 1000 58 221 12,374 

Mar. 13 4.0 8,1 501 Mar. 58 23 38 2,356 

Apr. 13 3,4 5.5 328 Apr, 147 18 35 2,086 

May 13 5.5 7,0 435 May 230 16 50 3,088 

June 15 6,3 10 574 June 164 22 48 2,856 

July 125 8.5 22 1,338 July 173 20 34 2,132 

Aug. 2290 5.5 135 8,362 Aug. 860 22 149 9,262 

Sept, 61 5.0 22 1,344 Sept. 220 37 65 3,888 

Oct. 370 4,0 53 3,314 Oct. 5330 32 338 20,932 

Nov, 5440 5,0 413 24,786 Nov, 310 14 59 3,516 

Dec: 225 15 64 3,952 Dec. 95 11 29 1,790 

Total ,. .. .. 48,343 Total .. .. '1 .. 123,034 

Year  1963 Year  1964 

Jan, 2640 14 112 6,948 Jan. 18800 1.5 494 31,600 

Feb, 30 4 11 620 Feb, 34 8 19 1,090 

Mar, 131 1 30 1,278 Mar. 340 6 36 2,220 

Apr. 95 12 31 1,858 Apr.. 1590 6 94 5,610 

May 7120 30 594 36,850 May 135 19 39 2,430 

June 4560 88 586 35,170 June 275 31 88 5,260 

July 930 66 204 12,630 July 4450 30 434 26,900 

Aug. 2340 56 288 17,884 Aug, 3390 30 133 8,250 

Sept. 790 46 134 8,046 Sept. 440 19 54 3,210 

Oct, 116 27 62 3,872 Oct. 4560 41 252 15,600 

Nov. 128 17 42 2,524 Nov. 395 25 59 3,540 

Dec. 500 9 57 3,542 Dec. 61 0.4 18 1,090 

Total ., , • 131,222 Total ., .. ., 106,800 



108. 

COCKBURN RIVER AT MULLA CROSSING 

Y e a r  1965 

A p p e n d i x  12 
S h e e t  9 

Y e a r  196( 

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, 86 0.6 23 1,450 Jan. 10 0.1 2.1 128 

Feb. 15 0.4 2.2 125 Feb. 0.1 0 0.01 1 

Mar. 0.4 0.2 0.2 13 Mar. 38 0 0.6 39 

Apr. 4.5 0.2 0.7 43 Apr. 0.02 0.01 0.02 1 

May 2 2 2 124 May 0 0 _0 0 

June 7 4 5.1 306 June 26 0.02 5.2 312 

July 20 7 8,4 522 July 7 1.2 4.7 298 

Aug. 15 7 8.2 508 Aug. 230 0.2 24 1,490 

Sept. 18 0.3 6.5 392 Sept. 78 6 18 1,076 
V 

Oct. 20 0 3.3 206 Oct. 365 6 47 2,920 

Nov. 27 0.1 2.0 120 Nov. 4100 11 30.6 1,830 

Dec. 2440 1.5 71 4,410 Dec. 395 
- 

. 2.1 260 1,610 

Total .. .. .. • 8,219 Total _9,699 

Y e a r  196 Y e a r  1968 

Jan. 660 0.2 32 2,000 Jan. 5000 0 212 13,100 

Feb. 2 0 0.4 24 Feb. 24 0.3 10.2 590 

Mar. 280 0 18 1,100 Mar. 8.5 0.3 2.1 128 

Apr. 0.7 0 0.2 13 Apr. 0,3 0.15 b.19 11.7 

May 2 0 0.6 35 May 221 0 53 3,310 

June 23 0.7 9.3 559 June 84 7 22 1,330 

July 28 3 7.7 476 July 610 23 105 6,500 

Aug. 116 3 29 1,810 Aug. 4480 28 621 38,500 

Sept. 221 2 37 2,200 Sept. 1620 26 171 10,300 

Oct. 815 0.5 75 4,680 Oct. 1300 6 65 4,050 

Nov. 18 0.1 2.9 176 Nov. 285 0.7 28 1,710 

Dec. 0.9 59 Dec. 87 0.5 10.2 630 

Total 13,132 Total 80,160 

`r, 



109. 

PEEL RIVER AT PARADISE WEIR 

A p p e n d i x  13 
S h e e t  1 

LOCATION: L a t i t u d e  3 1 ° 0 6 '  L o n g i t u d e  150056" 

PERIOD OF ESTABLISHMENT: N o v e m b e r  1 9 5 3  t o  date. 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

CAICHNENT AREA 

CONTROL: 

EgUIPMENT: 

CURRENT METER OBSERVATIONS: 

15 years. 

R . L . I 2 2 8 . 5 2  S t a n d a 7 d  Datum. 

9 3 0  s q u a r e  miles 

Rock. 

A u t o m a t i c  R e c o r d e r  ( F l o a t  type) 
S t a f f  g a u g e ,  r a n g e  0 t o  2 0  feet. 

( a )  N u m b e r  o b t a i n e a  112 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 4 7 , 4 0 0  cusecs. 

MEAN DAILY DISCHARGE FOR 15 
YEARS: 2 9 7  cusecs. 

MEAN ANNUAL DISCHARGE FOR 
1 5  YEARS: 2 2 2 , 0 0 0  a c r e  feet. 

10,800 

0 



11'0. 

PEEL RIVER AT PARADISE WEIR 

Y e a r  1953 

A p p e n d i x  13 
S h e e t  2 

Y e a r  1954 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

_ 

Discharg-el 

f o r  Month 
A c r e  Feet 

Max. Min. Mean Max. Min. Mean 

Jan. .• • • Jan. 23 0 2.6 162 

Feb, .. .. ,. Feb. 1750 0.1 133 7,464 

Mar. • • 4. • Mar. 83 2,6 26 1,626 

Apr. .. ,0 O. •• Apr. 7 1.6 4.2 254 

May at 00 • 0 .. May 4.2 3 3.7 232 

June OC Of • • Cf June 239 3 43 2,564 

July %. .. CA July 55 24 34 2,113 

Aug, •• Of !A CS Aug. 107 14 32 1,955 

Sept. Id 41.• 00 OA Sept, 89 6 27 1,589 

Oct. .. .. ,. Oct. 7480 11 428 26,535 

Nov. .. • . •0 •. Nov. 7930 114 673 40,402 

Dec. 53 0 10 627 Dec. 2060 28 140 8,647 

1Total .. .44 9 C. 0. Total .. .. .. 93,543 

Y e a r  1955 Y e a r  1956 

,...- 

Jan. 187 8 70 4,315 Jan. 950 63 139 8,634 

Feb. 47400 11 3754 210,230 Feb. 29200 95 617 151,780 

Mar, 5780 356 1147 71,142 Mar. 3350 243 712 44,156 

Apr. 624 153 247 14,840 Apr. 650 194 277 16,590 

May 446 83 169 10,502 May 11800 206 1866 115,750 
I 

June 3190 114 379 2 2 , 7 1 0  1 June 12600 715 1627 97,600 
I 

July 1880 133 393 24,360 July 6920 830 2041 132,764 

Aug. 2950 298 932 5 7 , 8 1 8  1 Aug. 7300 940 1913 118,608 

Sept. 2150 247 591 35,460 Sept. 1295 290 752 45,104 

.,. .. Oct. 21500 173 1827 113,304 Oct. 7050 252 776 48,100 

Nov. 2160 216 509 30,560 Nov, 1220 147 297 17,812 

Dec. 411 130 223 13,812 Dec. 1820 95 254 15,734 

Total .. 609,053 Total .. .. .. 812,632 



111. 

PEEL RIVER AT PARADISE WEIR 

Y e a r  1957 

A p p e n d i x  13 
S h e e t  3 

Y e a r  1958 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. '•Mean 

Jan. 418 55 113 6,994 Jan. No Records 10* 

Feb. 962 43 98 5,512 Feb. 0 0 0 0 

Mar. 810 55 111 6,892 Mar, 0 0 0 0 

Apr. 1900 43 113 6,772 Apr. 0 0 0 0 

May 140 64 77 4,804 May No Records 1,300* 

June 177 51 71 4,290 June No Records 800* 

July 300 95 150 9,316 July No Records 9,40.9 

Aug. 2355 81 179 11,076 Aug. No Records 11,360* 

Sept. 185 51 90 5,396 Sept. No Records '48,000* 

Oct. 47 0 22 1,344 Oct. No Records 66,9V* 
1 

Nov. No Records 
t t 

100* Nov. No Records 
i 

5,70* 

Dec. No Records 70* Dec. 5660 38 334 20,704 

Total ... ,. 
62,566* Total .. .. 164,164* 

Y e a r  1959 Y e a r  1960 

Jan. 1510 48 174 10,812 Jan. 139 13 50 3,116 

Feb. 850 17 128 7,150 Feb. 104 8 27 1,542 

Mar. 2100 78 227 14,066 Mar. 13 0 3.6 222 

Apr. 220 54 93 5,562 Apr, 280 0 21 1,243 

May 210 48 61 3,776 May 169 22 68 4,244 

June 405 33 59 3,550 June 104 29 56 3,336 
. 
, July 1360 43 238 14,784 July 4180 60 698 43,266 

Aug. 545 72 136 8,434 Aug. 3810 176 648 40,178 

Sept. 1375 43 143 8,586 Sept. 3170 132 384 23,014 

Oct. 882 91 211 13,072 Oct. 395 1391 216 ' 13,422 

Nov. 1450 125 335 20,098 Nov. 4000 72 323 19,374 

Dec 2190 66 238 14,764 Dec. 28500 132 1100 68,206 

Total .. 124,654 Total .. .. ., 221,163 

* Estimated. 



112. 

PEEL RIVER AT PARADISE WEIR 

Y e a r  1961 

Appendix  13 
S h e e t  4 

Y e a r  1962 

Month 

----,- 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min, Mean Max. Min. Mean 

Jan. 900 43 156 9,702 Jan. 44700 92 1669 103,464 

Feb. 132 29 62 3,444 Feb. 2320 228 701 39,252 

Mar. 98 19 40 2,460 Mar. 290 92 158 9,806 

Apr. 54 13 22 1,304 Apr. 510 92 155 9,282 

May 43 25 31 1,922 May 1200 76 233 14,442 

June 60 22 35 2,092 June 605 101 214 12,862 

July 184 22 50 3,000 July 1280 84 176 10,940 

Aug. 2310 38 277 17,154 Aug, 2135 92 490 30,356 

Sept. 216 40 104 6,218 Sept. 492 138 218 13,094 

Oct, 440 14 80 4,964 Oct. 5165 84 594 36,818 

Nov. 4550 14 473 28,374 Nov. 880 62 211 12,670 

Dec. 960 76 170 10,526 Dec. 168 45 88 5,468 

Total .. .. .. 91,160 Total .. •. 298,454 
_..A. 

Y e a r  1963 Y e a r  1964 

Jan. 2480 56 249 15,454 Jan. 30000 16 647 40,100 

Feb. 253 16 51 2,830 Feb. 100 27 52 3,040 

Mar. 440 8 54 3,352 Mar. 845 40 115 7,150 

, Apr, 277 30 83. 4,964 Apr. 2680 23 265 15,900 

May 7510 92 965 59,852 May 740 63 193 12,000 

June 5100 320 1099 65,944 June 1370 83 299 17,900 

July 1535 285 588 36,484 July 5360, 163 1020 63,200 

Aug. 4330. 229 656 40,676 Aug. 4000 124 388 24,100 

Sept, 2170 218 525 31,482 Sept. 1635 142 269 16,160 

Oct. 420 142 221 13,716 Oct. 4715 163 573 35,500 

Nov. 275 98 139 8,354 Nov. 350 107 157 9,420 

Dec. 490 36 127 7,898 Dec. 148 30 62 3 , 8 5 0  
, 

Total .. .. 291,006 Total .. 
1 

.. .. 248,320 
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PEEL RIVER AT PARADISE WEIR 

Year  1965 

Appendix  13 
S h e e t  5 

Yea r  1966 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 62 0 14 873 Jan. 

Feb. 3.5 0 0.2 11 Feb. 0 0 0 0 

Mar. 0 0 0 0 Mar. 107 0 1.2 73 

Apr. 0 0 0 0 Apr. 0 0 0 0 

May 0 0 May 0 0 0 0 

June 9 0 1 '63 June 252 0 2.2. 133 

July 25 7 10 618 July 0 0 0 0 

Aug. 11 6 8 498 Aug. 287 0 31 1,910 

Sept. 20 0 7.4 442 Sept. 152 6.5 39 2,340 

Oct. 2.5 0 0.03 2 Oct. 525 15 81 5,000 

Nov. 0 0 0 0 Nov. 3780 34 426 25,600 

Dec. 1900 0 98 6,070 Dec. 1846 15 83 5 , 1 0 0  ' 

Total .. 8,577 Total ,. 40,156 

Yea r  1967 Year  1968 

Jan. 680 1 58 3,590 Jan. 29200 0 795 49,300 

Feb. 1 0 0.1 4 Feb. 1,600* 

Mar. 360 0 22 1,360 Mar. 40 0 6.8 422 

Apr. 0 0 0 0 Apr. 0 0 0 0 

May 0 0 0 0 May 2640 0 226 14,000 

June 107 0 26 1,580 June 277 54 96 5,780 

July. 100 18 38 2,370 July 2810 69 363 22,500 

Aug. 507 18 74 4,580 Aug. 82,000* 

Sept. 405 5 65 3,910 Sept. 30,800* 

Oct. 1,140 0 146 9,050 Oct. 16,000* 

Nov. 50 0 11 634 Nov. 675 18 125 7,540 

Dec. 6 0 0.3 20 Dec. 204 14 40 2,460 

Total 27,098 
, 

Total 232,402 

* Estimated 
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PEEL RIVER AT TAMWORTH 

A p p e n d i x  14 
S h e e t  1 

LOCATION: L a t i t u d e  3 1 ° 0 7 '  Longitude 150°55' 

PERIOD OF ESTABLISHMENT: J a n u a r y  1 9 2 5  t o  A u g u s t  1953 

COMPLETE YEARS OF COMPUTED 
RECORDS: 27 years. 

ZERO OF GAUGE: R . L .  1 2 1 7 . 5 2  S t a n d a r d  Da Urn 

CATCHMENT AREA: 1 , 1 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 to 25  feet 

CURRENT METER OBSERVATIONS: ( a )  N u m b e r  obtained: 223 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 

MEAN DAILY DISCHARGE FOR 
2 7  YEARS: 

MEAN ANNUAL DISCHARGE FOR 
2 7  YEARS: 

( b )  Maximum observation 
i n  cusecs: 

( c )  Minimum observation 
i n  cusecs: 

2 6 , 5 0 0  cusecs 

2 5 6  cusecs 

1 8 7 , 0 0 0  a c r e  feet 

19,000 

0 



115„ 

PEEL RIVER AT TAMWORTH 

Y e a r  1925 

A p p e n d i x  14 
S h e e t  2 

Y e a r  1926 

Month 
Discharge 
i n  C u s e c s  

____ 

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. 1260 15 104 6,438 

Feb. 125 17 42 2,388 Feb. 61 1 9 508 

Mar,. 46 15 26 1,646 Mar. 213 2 30 1,864 

Acr. 20 10 14 820 Apr. 61 20 33 2,010 

May 69 10 27 1,650 May 507 - 25 121 7,480 

June 108 20 37 2,284 June 425 88 178 10,656 

July 227 46 78 4,842 July 240 88 139 8,592 

Aug. 333 46 104 6,442 Aug. 130 88 98 6,044 

Sept. 108 49 73 4,382 Sept, 333 78 118 7,080 

Oct. 53 15 37 2,300 Oct. 222 57 99 6,164 

Nov. 1200 20 99 5,942 Nov. 53 20 33 1,976 

Dec, 164 20 57 3,524 Deco 1990 15 155 9,600 
i 

Total 10 00 co co Total .. .. 68,412 

Y e a r  1927 Y e a r  1928 

Jan. 1260 32 133 8,252 Jan. 88 2 17 1,032 

Feb. 69 0 18 994 Feb. 4900 15 328 19,000 

Mar. 20 0 5 326 Mar. 4900 20 304 19,884 
i 

Apr, 98 2 29 1,752 Apr. 4900 20 276 16,566 

May 15 10 13 810 May 25 20 21 1,270 

June 15 10 12 710 June 5820 5 851 51,036 

July 20 10 12 740 July 2580 160 650 40,338 

Aug. 20 15 16 1,020 Aug. 425 184 24_, 15,218 

Sept, 15 1 5 278 Sept. 231 60 103 6,204 

Oct. 5 1 3.5 216 Oct, 60 34 40 2,460 

Nov. 119 0 8 500 Nov. 60 16 30 1,798 

Dec. 69 15 31 1,896 Dec. 21 5 11 666 
i 

Total . 00 17,494 Total .. AO 175,472 
i 
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PEEL RIVER AT TAMWORTH 

Y e a r  1929 

Appendix  14 
S h e e t  3 

Y e a r  1930 

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. 34 5 10 648 Jan. 514 0 61 3,894 

Feb. 710 5 229 12,830 Feb. 27 1 3 176 

Mar. 50 8 18 1,106 Mar. 385 0 19 1,175 

Apr. 34 21 27 872 Apr. 16 2 2.6 158 

May 21 12 18 1,088 May 2 1 2 118 

June 42 16 22 1,342 June 11900 2 603 36,180 

July 27 16 20 1,214 July 2510 134 501 31,052 

Aug. 566 21 125 7,746 Aug. 615 165 279 17,2844 

Sept. 2490 27 189 11,342 Sept. 233 62 123 7,370 

Oct. 80 21 41 2,532 Oct. 773 50 251 15,588 

Nov. 195 12 39 2,368 Nov. 421 40 111 6,678 

Dec. 27 1 6.2 385 Dec. 65 13 35 2,146 

Total 00 00 CO 43,473 Total .. 00 60 121,819 

Y e a r  1931 Y e a r  1932 

Jan. 330 7 29 1,822 Jan. 164 6 44 2,700 

Feb. 134 0 8 468 Feb. 49 6 16 950 

Mar. 118 0 7.5 462 Mar. 100 1 21 1,308 

Apr. 495 2 87 5,198 Apr. 10 10 10 600 

May 8440 40 497 30,812 May 22 10 13 808 

June 22100 233 1856 111,344 June 22 15 16 942 

July 12800 440 1848 114,556 July 520 15 105 6,524 

Aug. 580 258 404 25,044. Aug. 60 22 34 2,094 

Sept. 321 131 200 12,024 Sept. 1410 39 377 22,648 

Oct. No Records 6,000* Oct. 225 46 111 6,902_ 

Nov. 580 .39 124 7,712 Nov. 255 31 70 4,208 

Dec. 2670 30 417 25,858 Dec. 46 5 24 1,470 

Total .. 00 00 341,300* Total •• 
_ 

•• •• 51,154 

* Estimated. 



PEEL RIVER AT TAMWORTH 

Y e a r  1933 

Appendix  14 
S h e e t  4 

Y e a r  1934 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs- 

Discharge 
f o r  Month 
A c r e  F e e t  Max. Min. Mean Max. 

, 
Min. Mean 

Jan. ' 4260 0 304 18,820 Jan. 332 42 109 6,788 

Feb. 255 0 38 2,120 Feb. 2610 95. 664 37,170 

Mar. 205 0 7 458 Mar. 332 63 119 7,408 

.Apr. 2 0 0.6 36 Apr, 205 54 75 4,506 

May 5 0 2 108 May 54 25 43 2.,638 

June 9 5 6 348 June 84 25 39 2,358 

July 2610 5 444 27,526 July 3540 63 349 21,666 

Aug. 1220 84 247 15,318 Aug. 3310 185 696 43,158 

Sept. 2320 95 439 '36,362 Sept. 22900 205 1640 98,388 

pct. 16100 107 1499 92,952 Oct. 20000 127 1898 117,648 

Nov. 3230 225 786 47,168 Nov. 483 138 223 13,388 

. Dec. 1820, 135 337 20,916 Dec. 1360 75 283 17,520 

• Total .. . .. 262,132 Total .. .. .. 372,636 

Y e a r  1935 Y e a r  193 

Jan. 13800 75 1136 70,420 Jan. 640 5 55 3,416 

Feb. 240 75 139 7,762 Feb'.11' 116 4 24 1,388 

Mar. 98 35 59 3,638 Mar. 1770 20 193 11,974 

Apr. 68 35 48 2,878 Apr. 138 23 47 2,796 

May '61 39 48 2,960 May 44 20 24 1,516 

June 44 35 38 ' 2,294 June 240 23 51 3,060 

July 271 44 77 4,804 July 2880 68 523 32,412 

Aug. 159 44 66 4,086 Aug. 17300 135 995 61,702 

Sept. 1560 44 178 10,696 Sept. 1410 93 259 15,544 

Oct. 2350 31 246 15,260 Oct. 93 35 61 3 , 7 8 2  . 

Nov. 116 14 45 2,690 Nov. 35 14 
. 

22 1,308 

Dec. 159 5 27 1,684 Dec. 1180 14 1.25 7,740 

Total .. .. 129,172 Total ,. 146,638 
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PEEL RIVER AT TAMWORTH 

Y e a r  1937 

A p p e n d i x  14 
S h e e t  5 

Y e a r  1938 

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. 255 20 65 4,018 Jan. 225 1.2 32 1,980 

Feb. 285 14 50 2,808 Feb. 225 2 62 3,476 

Mar. 495 10 65 4,018 Mar. 2 0.2 0.7 39 

Apr. 23 14 18 1,074 Apr. 1.2 0.1 0.3 21 

May 27 20 23 1,400 May 19 0 1.3 82 

June 315 20 76 4,546 June 119 0.5 22 1,301 

July 800 35 111 6,890'i July 470 9 66 4,118 

Aug. 14900 54 747 46,334 Aug. 7840 119 856 53,050 

Sept. 2880 55 294 17,750 Sept. 272 64 119 7,132 

Oct. 211 35 79 4,896 Oct. 435 33 83 5,130 
, 

Nov. 240 27 75 4,508 Nov. 325 19 75 4,490 

Dec. 5330 12 234 14,518 Dec. 44 0 7 442 

Total .. .. .. 112,760 Total .. 81,261 

Y e a r  1939 Y e a r  1940 

Jan. 15 0 0.7 45 Jan. 36 0 7 409 

Feb. 0 0 0 0 Feb. 914 0 65 3,760 

Mar. 459 0 44 2,714 Mar. 66 0 2 136 

Apr. 24 0 3.6 218 Apr. 382 0 31 1,869' 

May 2 0.7 1.1 68 May. 7 2 2.3 144 

June 
. 

24 0.7 4.3 358 June 7 0.7 4 212 

July 560 7 82 5,072 July 7 2 7 414 

Aug. 1124 19 221 13,730 Aug. 2 2 2 124 

Sept. 105 14 36 2,158 Sept. 2 0 0.5 30 

Oct. 128 14 54 3,348 Oct. 182 0 10 624 

Nov. 311 14 106 6,360 Nov. 3!82 0 14 837 

Dec. 197 0.2 59 3,670 Dec. 2880 0 183 11,368 

Total .. .. .. 37,741 Total .. ., .. 19,927 



119. 

PEEL RIVER AT TAMWORTH 

Y e a r  1941 Y e a r  1942 

Append ix  14 
S h e e t  6 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusec1s 

I 

1 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 11900 19 1080 66,942 Jan. 0 0 0 0 

Feb. 387 7 53 2,948 Feb. 470 0 52 2,884 

Mar. 3690 3 504 31,250 Mar. 295 0 47 2,906 

Apr. 108 34 59 3,534 Apr. 103 2 14 866 

May 83 27 36 2,250 May 4 1 1.8 110 

June 2090 95 436 26,138 June 21 2 5 280 

July 193 83 114 7,074 July 24500 29 1466 90,904 

Aug. 193 42 77 4,638 Aug. 220 38 94 5,814 

Sept. 72 34 42 2,530 Sept. 120 14 42 2,516 

Oct. 896 34 118 7,346 Oct. 3770 14 529 32,776 

Nov. 95 11 41 2,458 Nov. 950 79 250 14,994 

Dec. 7 0 1.2 74 Dec. 94 24 53 3,276 

Total .. .. .. 157,182 Total .. .. 157,326 

Y e a r  1943 Y e a r  1944 

Jan. 1220 43 267 16,568 Jan. 1300 54 268 16,598 

Feb. 540 14 59 3,288 Feb. 1250 15 1 101 5,850 

Mar. 11 4 9 580 Mar. 10 3 .6 388 

Apr. 33 7 12 694 Apr. 15 3 7 412 

May 94 7 18 1,118 May 880 6 82 5,050 

June 305 17 62 3,734 June 54 24 30 1,826 

July 94 33 44 2,710 July 720 24 I 144 8,916 

Aug. 570 66 184 11,406 Aug. 9250 33 I 662 41,016 

Sept. 1030 66 183 10,992 Sept. 280 54 I 116 6,966 

Oct. 630 54 156 9,376 Oct. 54 15 I 30 1,876 

Nov. 1530 33 147 8,810 Nov. 10 0 ' 4 242 

Dec. 1100 17 145 9,010 Dec. 6 0 I 1 52 

Total .. .. .. 78,286 Total .. 
I 

.. 89,192 
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PEEL RIVER AT TAMWORTH 

Y e a r  1945 Y e a r  1946 

A p p e n d i x  14 
S h e e t  7 

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. 1000 0 43 2,670 Jan. 260 0 23 1,410 

Feb. 1330 0 115 6,440 Feb. 320 0 19 1,036 

Mar. 260 0 27 1,670 Mar. 1 0 0.2 14 

Apr. 88 0 7 448 Apr. 13 0 1.7 104 

MaY 169 0 22 1,374 May 13 0 4 252 

.. June 15300 6 706 42,362 June 59 6' 13 760 
111 

July 1050 77 220 13,630 July 101 6 24 1,504 

Aug. 3050 101 456 28,262 Aug. 6 0 1.6 104 

Sept. 2500 88 331 19,834 Sept. 50 0 5 312 

Oct. 151 22 62 3,872 Oct. 3 0 0.2 10 

Nov. 241 13 58 3,458 Nov. 0 0 0 0 

Dec. 385 13 41 2,522 Dec. 460 0 20 1,250 

1 
Total .. .. .. 126,542 Total 00 f0 00 6,756 

Y e a r  1947 Y e a r  1948 

, 
Jan. 470 0 20 1,220 Jan. 18500 98 1003 62,160 

Feb. 440 0 59 3,310 Feb. 560 27 79 4,560 

Mar. 410 0 46 2,876 Mar. 3400 32 
1 

220 13,658 

Apr. 98 0 4 256 Apr. 68 27 35 2,100 

May 0 0 0 0 May 246 32 64 3,988 

June 0 0 0 0 June 1500 27 354 21,262 

July 23 0 4 276 July 560 124 233 14,438 

Aug. 410 1 79 4,928 Aug. 2850 68 351 21,762 

Sept. 6520 38 324 19,438 Sept. 2700 124 391 23,456 

0 i. Oct.:?, 
14 

3200 51 427 26,504 Oct. 300 42 120 7,420 

Nov. 644 68 206 12,380 Nov. 260 17 61 3,666 

Dec. 8900 322 1794 111,248 Dec. 340 6 46 2,880 

Total .. .. 182,436 Total .. .1 181,350 
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PEEL RIVER AT TAMWORTH 

Y e a r  1949 

A p p e n d i x  L4 
S h e e t  8 

Y e a r  1950 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min, Mean Max. Min. Mean 

Jan. 1670 9 214 13,268. Jan. 410 42 135 8,380 

Feb., 1270 9 162 9,096 Feb. 520 22 135 7,576 

Mar. 151 17 66 4,122 Mar. 42 0 14 876 

Apr. 320 9 55 3,274 Apr. 7000 3 595 35,686 

May 300 28 66 4 , 1 1 4  . May 520 77 154 9,572 
i 

June 1090 42 528 31,664 June 15300 133 2289 137,346 

July 5660 116 539 33,438 July 22200 875 2986 185,142 

Aug. 945 116 376 23,320 Aug. 4100 580 1159 71,844 

Sept. 8900 320 1927 115,674 Sept. 1232 340 496 29,774 

Oct. 2950 550 1155 71,610 Oct. 26500 700 3506 217,386 

i 
Nov, 6300 260 902 54,134 Nov. 19800 830 2331 139,852 

Dec. 1090 151 524 32,502 Dec. 1420 292 579 35,880 

Total .. .. .. 396,216 Total .. .. .. 879,314 

Y e a r  1951 Y e a r  1952 

Jan. 648 240 288 17,842 Jan, 320 0.5 36 2,244 

Feb. 1180 174 285 15,976 Feb. 190 0 i 23 1,335 

Mar. 174 64 122 7,572 Mar. 2060 4.2 265 16,454 

Apr. 136 98 105 6,302 Apr. 168 40 75 4,486 

May 117 98 99 6,152 May 4800 49 697 43,238 

June 5200 98 750 44,976 June 20900 220 2563 153,752 

July 7000 349 843 52,286 July 3950 310 762 47,272 

Aug. 5730 410 1431 88,744 Aug. 21700 560 2610 161,792 

Sept, 636 265 380 22,802 Sept. 1140 250 517 31,016 

Oct. 335 155 203 12,596 Oct, 1970 320 596 36,960 

Nov. 155 29 86 5,154 Nov. 500 174 278 16,680 

Dec. 94 13 30 1,854 Dec. 300 49 112 6,968 

Total .. .. .. 282,256 Total .. .. .. 522,197 
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PEEL RIVER AT TAMWORTH 

Y e a r  1953 

-- 

Month 
Discharge 
i n  'Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

, 
Max. 

, 
Min. Mean 

Jan. 174 19 70 4,322 

Feb. 650 13 99 5,516 

Mar. 92 19 41 2,544' 

Apr. 38 13 20 1,174 

May 1380 62 389 24,148 

June 110 92 97 5,808 

July 1800 92 '236 14,612 

Aug. 4400 76 701 43,460 

Sept. 
, 

Oct. 

'Nov. 

Dec. 

Total .. .. .. .. 

A p p e n d i x  14 
S h e e t  9 



123. 

PEEL RIVER AT CARROLL GAP 

LOCATION: 

PERIOD OF ESTABLISHMENT: 

COMPLETE YEARS OF COMPUTED 
RECORDS: 

ZERO OF GAUGE: 

A p p e n d i x  15 
S h e e t  1 

L a t i t u d e  3 0 0 5 7 '  L o n g i t u d e  150032' 

D e c e m b e r  1 9 2 3  t o  date. 

4 5  years. 

A p p r o x i m a t e l y  1 , 0 0 0  feet 
level. 

CATCHMENT AREA: 1 , 8 0 0  s q u a r e  miles. 

CONTROL: Gravel. 

b o v e  m e a n  sea 

EQUIPMENT: M a n o m e t e r — S e r v o  i n s t a l l e d  May 1966. 
A u t o m a t i c  R e c o r d e r  ( F l o a t  type) 
i n s t a l l e d  May 1952. 
S t a f f  g a u g e ,  r a n g e  0 t o  3 0  feet. 

CURRENT METER OBSERVATIONS: ( a )  Number  obtained 

( b )  Maximum observation 
i n  cusecs 

( c )  Minimum observation 
i n  cusecs 

MAXIMUM ESTIMATED DISCHARGE 
DURING PERIOD OF RECORDS: 1 9 3 , 0 0 0  cusecs. 

MEAN DAILY DISCHARGE FOR 4 5  
' E A R S :  3 o 0  cusecs. 

MEAN ANNUAL DISCHARGE FOR 
45  YEARS: 2 6 2 , 0 0 0  a c r e  feet. 

399 

18,100 

0 



124. 

PEEL RIVER AT CARROL GAP 

Y e a r  1923 Y e a r  1924 

A p p e n d i x  15 
S h e e t  2 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cuseca 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. d 0 • 0 Jan. 755 28 127 7,560 

Feb. .. f• .0 Feb. -7650 19 662 38,390 

Mar. • 0 A • . S Mar. 147 48 89 5,494 

Apr. 4 • • 6 Apr.- 400 58 120 7,716 

May .. .. .. May 123 60 84 5,208 

June ‘• .. ., June :240 58 140 8.,428 

July 

Aug. • • 

.. *4 

• • 

, 04 July 

Aug. 

1230 

1080 

48 

102 

348- 

210 

21,558 

13,044 

Sept. • 6 • • • I 1 • Sept. 503 114 220 13,192 

Oct. 0. . • .. Oct. 1670 154 422 26,190 

Nov. .. .. .. •.. Nov. 18600 429 2139 129,710 

Dec, 425 1 64 3,602 Dec. 840 144 289 17,892 

Total . • 4 V • 4  

ii 

Total 46 294,382 

Y e a r  1925 Year 1926 

Jan. 151 59 89 5,512 Jan. 1790 9 210 12,992 

Feb. 349 40 69 3,884 Feb. 144 0 23 1,262 

Mar. 90 44 64 3,962 Mar. 219 0 25 1,538 

.Apr. 51 20 ' 32 1,896 Apr. 495 20 74 4,466 

Masy 67 20 37 2,314 May 2090 48 228 14,166 

June 63 20 29 1,722 June 1080 128 332 19,940 

July 349 . 26 105 6,494 July 1092 116 261 16,166 

Aug. 605 59 131 8,116 Aug, 223 116 153 9,514 

Sept. 125 40 74 4,450 Sept. 425 73 134 8,024 

Oct. 48 14 29 1,802 Oct- 570 48 118 7;306 

Nov. 1850 14 273 16,358 Nov. 51 9 22 1,330 

Dec. 371 32 98 6,090 Dec. 2960 0 169 10,454 

Total .. i f 62,600 Total .. 107,158 
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PEEL RIVER AT CARROL GAP 

Y e a r  1927 Y e a r  192 

A p p e n d i x  15 
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  Cusect 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min. Mean Max. Min. Mean 

Jan. 3420 24 265 16,450 Jan. 138 1 21 1,280 

Feb. 180 4 37 2,086 Feb. 24000 11 1274 81,892 

Mar, 40 0 12 742 Mar. 7420 9 472 29,266 

Apr. .262 9 48 2,872 A p r .  • 1080 84 246 
. 

14,762 

May 38 16 24 1,486 May 26 46 2,836 .71 

... 
June 44 14 23 1,396 June 6080 23 721 43,274 

July 29 18 23 1,416 July 3420 188 952 59,048 

Aug. 29 9 18 1,134 Aug. 930 130 301 18,632 

Sept, 17 2 7 442 Sept.. 162. 55 105 6,286 

Oct. 23 0 7 442 Oct. 115 19 52 3,216 

Nov. 180 0 13 774 Nov. 130 9 34 2,050 

Dec. 930 4 110 6,802 Dec. 30 4 9 534 

Total .. 36,042 Total .. 263,076 

Y e a r  1929 Y e a r  1930 

Jan. 1450 0 90 5,578 Jan. 2150 0 91 5,632 

Feb. 2900 0 497 27,844 Feb. 66 2 7 408 

Mar. 71 8 31 1,906 Mar. 1620 0.5 119 7,388 

.Apr. 820 18 124 7,456 Apr. 85 1 10 620 

May 27 13 18 1,096 May 6 2 3 198 

June 42 13 26 1,580 June 9570 6 617 36,986 

July 27 18 21 1,320 July 2900 134 598 37,060 

Aug. 1620 21 155 9,632 Aug. 730 134 342 21,208 

Sept. 5530 36 320 19,180 Sept. 397 96 166 9,960 

Oct. 162 42 77 4,760 Oct. 1450 96 359 22,236 

Nov. 71 24 31 1,856 Nov. 510 66. 166 9,954 

Dec. 24 1 7 420 Dec. 66 14 26 1,640 

Total .. .. 82,628 Total .. .. .. 153,290 



126. 

PEEL RIVER AT CARROL GAP 

Y e a r  1931 

Append ix  15 
S h e e t  4 

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. 108 10 26 1,648 Jan. 108 19 50 3,096 

Feb. 96 0 11 642 Feb. 50 8 22 1,312 

Mar, 252 
. 

1 37 2,304 Mar. 28 8 11 688 

Apr. 820 30 210 12,602 Apr. 58 18 27 1,628 

May 6980 58 606 37,562 May 28 11 19 1,186 

June 20800 322 2278 136,696 June 41 23 i 30 1,810 

July 12500 452 2052 127,234 July 397 25 147 9,126 

Aug. 690 186 362 22,474 Aug. 132 28 49 3,016 

Sept. 397 108 174 10,440 Sept. 1560 1148 453 27,172 

Oct. 322 85 125 7,770 Oct. 219 84 149 9,212 

Nov. 650 54 156 9,352 Nov. 132 49 91 5,466 

Dec. 2090 50 290 17,960 Dec. 79 14 34 2,106 

Total .. .. .. 386,684 Total .. 65,818 

Y e a r  1933 Y e a r  1934 

Jan. 6670 3 501 31,060 Jan. 397 63 134 8,330 

Feb. 298 14 140 7,842 Feb. 3690 80 709 39,700 

Mar. 34 3 8 522 Mar. 424 90 159 9,870 

Apr. 41 8 13 784 Apr. 230 71 93 5,586 

May 11 3 9 542 May 71 55 66 4,082 

June 510 11 58 3,460 June 138 63 78 4,652 

July 3350 41 501 31,082 July 4110 90 299 18,508 

Aug. 1450 117 316 19,568 Aug. 1620 189 1 574 35,564 

Sept. 1620 117 448 26,876 Sept. 18600 315 1904 114,220 

Oct. 13600 189 1555 96,382 Oct. 15800 235 1520 94,040 

Nov. 2900 371 1013 60,804 Nov. 610 200 •362 21,750 

Dec. 4550 138 976 60,516 Dec. 790 200 1 295 18,320 

1 Total .. .. 339,438 Total .. .. : ., 374,622 



127, 

PEEL RIVER AT.CARROL GAP 

Y e a r  1935 

A p p e n d i x  15 
S h e e t  5 

Y e a r .  19 6 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 

Dlschal-ge 

i n  Cusecs 
l 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min. Mean 
• 

Max. Min. Mean 

4n. 13600 200 1145 71,000 Jan. 475 26 56 3,464 

Feb. 355 93 156 8,744 Feb. 40 20 27 1,594 

Mar. 106 58 82 5,074 Mar. 2870 40 301 18,650 

Apr. 106 48 68 4,090 Apr. 103 27 58 3,500 

May 69 48 59 3,650 May 34 18 24 1,466 

June 58 40 51 3,064 June 148 21 41 2,428 

July 235 40 84 5,190 July 1560 68 417 25,868 

Aug. 150 48 68 4,210 Aug. 12500 117 826 50,838 

Sept. 830 40 104 6,224 Sept. 1400 90 358 21,472 

Oct. 1790 48 256 15,846 Oct. 90 41 61 3,768 

Nov. 150 40 73 4,366 Nov. t1400 27 90 5,430 

Dec. 215 4 53 3,292 Dec. 132 21 50 3,128 

Total .. 134,750 Total • . .. .. 141,606 

Y e a r  1937 Y e a r  1938 

Jan. 165 11 31 1,912 Jan. 162 8 21 1,308 

Feb. 174 21 57 3,212 Feb. 395 19 102 5,688 

Mar. 203 11 67 4,162 Mar. 58 3 12 718 

Apr. 34 11 20 1,188 Apr. 35 1 8 458 

May 37 16 24 1,486 May 235 3 I 22 1,368 

June 395 11 69 4,128 June 345 13 47 2,934 

July 870 35 112 6,914 July 145 19 , 62 3,822 

7 I 
Aug. 3350 58 319 19,796 A u g .  

. 
5100 158 993 

! 
61,562 

Sept. 1090 85 240 14,416 Sept. 450 66 i 159 . 9,552 

Oct. 255 35 91 5,670 Oct. 272 31 81 4,996 

Nov. 395 35 103 6,194 Nov. 252 19 87 5,208 

Dec. 5530 19 309 19,144 Dec. 94 1 12 732 

'Total 4,0 

. 

04 88,222 Total .. .. 98,346 



1.28. 

PEEL RIVER AT CARROL 'GAP 

Y e a r  1.939 

Append ix  15 
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  Cuseds 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 23. 1 3 168 Jan. 2150 0 107 6,634 

Feb. 6 0 1 76 Feb. 4330 0 155 7,344 

_ 
Mar. 2900 0 203 12,562 Mar. 10 0 1 80 

Apr. 109 
. 

16 948 Apr. 2150 0 139 8,338 

May 13 8 10 612 May 10 3 8 504 

June 23 10 14 840 June 10 3 7 438 

July 400 23 99 6,134 July 10 6 8 516 

Aug. 1140 31 209 • 12,954 Aug. 10 1 4 270 

Sept. 141 16 50 2,970 Sept. 94 0 3 150 

Oct. 313 16 60 3,722 Oct. 195 0 9 548 

Nov. 670 16 85 5,080 Nov. 8000 0 571 14,110 

Dec. 480 1 75 4,642 Dec. 17300 6 625 38,738 

Total e6 V* .. 50,708 Total .. .. 77,670 

Y e a r  1941 Y e a r  1942 

Jan. impo 94 2100 127,780. Jan. 1 0 0.5 31 

Feb. 570 31 106 5,922 Feb. 300 0 48 2,706 

Mar. 19500 53 1393 86,358 Mar. 377 1 54 
. 

3364 

Apr. 162 35 81 4,884 Apr. 125 3 22 1,308 

May 275 19 63 .3,908 May 53 3 9 
_ 

545 

June 1910 114 365 21,874 June 16 10 11 660 

July 216 99 140 8,686 July 24700 10 1730 107,278 

Aug. 235 58 90 5 , 3 9 8  • Aug. 252 73 140 8,426 

Sept, 99 19 48 2,858 Sept. 141 53 84 5,052 

Oct, 910 8 126 7,832 Oct. 1790 53 358 22,186 

Nov. 114 16 51 3,086 Nov. 2830 150 414 24,824 

Dec. 13 1 6 358 Dec. 141 41 96 5,928 

Total .. 278,944 Total .. ., .. 182,308 



129. 

PEEL RIVER AT CARROL GAP 

Y e a r  1943 

A p p e n d i x  15 
S h e e t  7 

Y e a r  1944 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month, 
A c r e  Feet 

Max. Min. Mean Max. Min. Mean 

Jan. 2770 80 706 43,746 Jan. 1670 75 411 25,490 

Feb. 425 11 99 5,564 Feb. 1500 15 153 8,850 

Mar. 13 2 6 364 Mar, 18 4 11 656 

Apr. 53 1. 14 828 Apr. 21 3 8 502 

May 252 6 59 3,664 May 750 3 56 3,452 

June 313 31 84 5,066 June 75 12 32 1,900 

July 101. 31 57 3,556 July 1290 15 168 10,436. 

Aug. 750 •87 223 13,824 Aug. 12500 36 747 46,284 

Sept. 870 109 191 11,456 Sept. 280 75 137 8,186 

Oct, 445 87 175 10,824 Oct. 75 24 40 2,500 

Nov. 1450 36 144 8,634 Nov. 21 6 12 720 

Dec. 1140 15 188 11,650 Dec, 161 3 8 502 

Total .. .. .. 119,176 Total ., .. .. 109,478 

Y e a r  1945 Y e a r  1946 

Jan 710 3 46 2,870 Jan. 255 6 21 1,330 

Feb, 3830 •6 284 15,934 Feb. 450 2 32 1,812 

Mar. 280 4 51 3,172 Mar, 19 1 4 220 

Apr. 36 4 10 • 618 Apr, 23 1.5 8 465 

May 114 3 20 1,230 May 23 4 11 674 

June 11400 10 621 37,284 June 145 13 25 1,528 

July 1290 87 266 16,468 July 85 13 29 .1,,782 

Aug. 2150 161 497 30,820 Aug. 13 4 9 556 

Sept. 3620 81 373 2 2 , 3 6 8  • 'Sept. 85 8 13 786 

Oct. 216 35 72 4,472 Oct. 11 2 6 369 

Nov. 216 10 65 3,886 Nov. 640 1 19 1,156 

Dec. 420 19 69 4 , 2 8 2  . Dec. 5701 2 32 1,992 

Total .. 143,404 Total .• 12,670 



130. 

PEEL RIVER AT CARROL GAP . 

Y e a r  1947 Y e a r  1948 

A p p e n d i x  15 
S h e e t  8 

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. 12500 0 398 24,686 Jan. 15000 139 1095 67,906 

Feb. 11400 13 807 45,122 Feb. 770 61 129 7,464 

Mar. 4550 46 259 16,046 Mar. 4960 47 321 19,954 

Apr. 85 6 22 1,324 Apr. 320 36 87 5,196 

May 8 4 6 368 May 203 54 100 6,204 

June 8 4 6 376 June 2950 48 410 24,614 

July 26 4 9 572 July 1790 87 462 28,656 

Aug. 540 6 107 6,658 Aug. 4300 42 334 20,688 

Sept. 8000 85 540 32,374 Sept. 2430 132 360. 21,580 

Oct. 4400 97 626 3 8 , 8 3 6  . Oct. 270 65 131 8,108 

Nov, 750 85 260 15,592 Nov. 65 28 48 2,850 

Dec. 13000 145 2310 143,24 
Dec. 345 23 48 2,998 

Total .. .. 325,184 Total .. S.. .. 216,218 

Y e a r  1949 Y e a r  1950 

Jan. 1550 36 190 11,758 Jan. 320 107 169 10,462 

Feb. 1900 69 305 17,084 Feb. 1550 82 291 16,316 

Mar. 132 42 72 4,484 Mar. 97 51 67 4,178 

Apr. 1430 26 122 7,328 Apr. 
. 

9100 51 945 56,672 

May 185 36 65 4,050 May 540 125 239 14,826 

June 2950 61 474 28,450 June 14300 176 1970 118,196 

July 3300 78 418 25,926 July 26800 1030 3301 204,670 

Aug. 3010 168 502 31,112 Aug. 3250 540 1269 78,660 

Sept. 18800 345 2965 177,924 Sept. 
• 

1250 358 586 35,142 

Oct. 7200 .430 1401 86,860 Oct. 24300 357 3924 243,310 

Nov. 12100 295 t992 59,504 Nov. 26800 1030 5167 310,000 
k 

Dec. 870 320 458 28,412 Dec. 3130 750 1280 79,290 

Total .. .. .. 482,892 Total .. ,. „ 1,171,722 



131. 

PEEL RIVER AT CARROL GAP, 

Y e a r  1951 

A p p e n d i x .  15 
S h e e t  9 - 

Y e a r  195 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 

DischargL 

i n  Cusecs 
1 

Discharge 
f o r  Month 
A c r e  Feet 

Max. Min, Mean Max. Min. Mean 

Jan. 1430 320 642 39,820 Jan. 102 24 35 2,180 

Feb. 870 221 402 22,492 Feb. 202 12 31 1,804 

Mar. 221 132 169 10,494 Mar. 2160 33 232 14,364 

Apr. 160 119 132 7,906 Apr. 240 85 130 7,772 

May 132 113 12.4 7,698 May 4410 61 542 33,612 

June 1490 126 654 39,226 June No Records 157,000* 
, I ' 

July 10000 370 1115 
. 

69,136 July -No 

Recois' 

68,000* 

Aug. 6920 410 1458 90,364 Aug. 26900 500 3369 268,870 

Sept. 691 295 412 24,732 Sept. 1200 313 543 32,562 

Oct. 284 156 (215 13,310 Oct. 3570 366 695 43,088 

Nov. 156 52 100 5,982 Nov. 424 154 249 14,942 

Dec. 95 36 52 3,230 Dec. 646 83 135 8,380 

Total 04 tt te 334,390 Total .. .. 592,574* 

Y e a r  1953 Y e a r  1954 

Jan. 275 

76I--108 
6,680 Jan. 104 26 42 2,632 

Feb. No Records 6,950* Feb. 932 29 104 5,830 

Mar. No Records 3,200* Mar. 97 9 42 2,584 

Apr. No Records 1,300* Apr. 

q 

8 4 5' 296 

May No Records 28,000* May 16 4 6 382 

June No Records 7,350* June 127 15 41 2,458 

July No Records 17,000* July 87 24 51 '3,178 

Aug. No Records 60,000* Aug. 92 42 62 3,816 

Sept. 810 120 302 18,134 Sept. 80 15 37 2,242 

Oct. 136 88 118 7,288 Oct. 9000 22 774 48,000 

Nov. 161 46 84 5,038 Nov. 8710 181 :232 73,926 

Dec. 54 9 28 1,740 Dec. 2500 92 174 10,786 

Total .. .. .. 162,680* Total .. .. .. 156,130 

* Estimated. 



132. 

PEEL RIVER AT CARROL GAP 

Y e a r  1955 

Append ix  15 
S l e e t  10 

Y e a r  1956 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 
i ' 

Discharge 
f o r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

' . 
Jan. 575 12 88 5,464 Jan. 1060 115 210 13,048 

Feb. 193000 57 11520 645,120 Feb. 82000 151 4443 257,686 

Mar. 16500 239 1071 66,400 Mar, 4750 421 983 60,958 

Apr. 239 95 164 9,834 Apr. 925 265 395 23,708 

May 291 136 176 10,934 May 22000 300 6330 196,234 

June 3600 151 421 25,252 June 23100 850 2433 145,988 

July 1705 200 488 30,280 July 12400 1060 3040 188,600 

Aug. 5330 369 1074 64,978 Aug, 7790 1619 1480 91,850 

Sept, 2860 291 628 37,707 Sept. 671 424 522 31,332 

Oct. 51000 252 3707 229,816 Oct. 6500 388 815 50,518 

Nov. 1960 402 792 47,510 Nov. 1325 215 429 .25,766 

Dec. 587 226 358 22,174 Dec. 1350 159 334 20,678 

Total ., .. 1,195,469 Total .. .. .. 1,106,366 

Y e a r  1957 Y e a r  1958 

Jan. 540 106 188 11,664 Jan. 50 20 24 1,474 

Feb. 804 84 130 7,258 Feb. 653 20 76 4,266 

Mar. 765 91 163 10,094 Mar. 31 15 19 1,180 

Apr. 1480 77 159 9,552 Apr. 15 12 14 810 

May 137 84 98 6,086 May 263 13 37 2,272 

June 192 77 100 5,992 June 46 29 34 2,032 

July 353 106 180 11,176 July 910 59 144 8,906 

Aug. 1670 91 203 12,608 Aug. 2440 51 247 15,296 

Sept. 284 77 128 7,668 Sept. 6310 191 797 47,846 

Oct. 77 23 43 2,658 Oct. 15300 292 1231 76,334 

Nov. 26 17 20 1,208 Nov. 269 82 - 142 8,510 

Dec. 284 17 24 1,504 Dec. 6570 69 473 29,302 

Total .. .. .. 87,468 Total .. .. .. 198,228 



133. 

PEEL RIVER AT CARROL GAP 

Y e a r  1959 

Appendix  15 
S h e e t  11 

Y e a r  1960 

Month 
Discharge 
i n  Cusecs 

Discharge 
F o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f Q r  Month 
A c r e  Feet Max. Min. Mean Max. Min. Mean 

Jan. 1550 90 239 14,790 Jan. 137 32 68 4,238 

Feb. 7140 56 407 22,816 Feb. 74 21 35 2,006 
a . Mar. 3860 126 371 23,016 Mar. 21 10 14 846 

Apr. 340 82 144 8,634 Apr. 203 7 25 1,518 

May 202 62 90 5,568 May 139 32 ' 72 4,486 

June 340 75 95 5,676 June ' 85 46 60 3,604 

July 1425 75 266 16,114 July 4980 78 680 4'2,156 

Aug. 390 90 160 9,940 Aug. 5430 .191 748 46,400 

Sept. 1700 82 177 10,608 Sept. 4950 139 436 2 6 , 1 8 8  - 
, 

Oct. 640 107 232 14,378 Oct. 545 129 ' 252 15;62-6 

Nov. 1350 137 356 21,344 Nov. 6410 71 496 29,736 

Dec. 1990 77 265 16,442. Dec. 19500 181 1.1299 80,518 

Total .. .. .. 169,326. Total .. .. ,. 257 ,322  ' 

Y e a r  1961 Y e a r  19§2 
; 

.. ; 
Jan. 926 85 222 13,744 Jan. 60000 158 2591 160,638 

Feb, 181 ' 58 86 4,844 Feb. 3480 280 757 42,400 

Mar. 303 46 85 5,300 Mar. 352 111 203 12,586 

Apr. 71 37 52 3,124 Apr. 472 102 172 10,336 
a • 

May 71 39 50 3,116 May 1035 78 212 13,130 

June 71 .39 52 3,094 June 526 130 239 14,344 

I 
July 245 41 73 4,522 July 1100 102 192 11,934 

Aug. 2410 71 299 18,518 Aug. 2110 120 484 29,984 

Sept. 257 52 125 7,476 Sept. 485 186 245 14,678 

Oct. 396 25 97) 5,986 Oct. 8400 86 804 49,874 

Nov. 5330 37 592 35,528 Nov. 1060 102 280 16,774 

Dec. 7210 111 364 22,542 Dec. 636 78 126 7,792 
w [Total • 

.. .. ... 127,794 Total .. .. .. 384,470 



134. 

PEEL RIVER AT CARROL GAP 

Y e a r  1963 

Append ix  15 
S h e e t  12 

Y e a r  1961- 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet 

Month 
Discharge 
i n  Cusecs 

Discharge 
f o r  Month 
A c r e  Feet Max. Min, Mean Max. Min. Mean 

Jan. 5430 120 503 31,180 Jan. 48300 34 1720 106,600 

Feb. 295 38 97 5,438 Feb. 180 53 98 5,686 

Mar. 380 17 67 4,140 Mar. 1510 53 189 11,702 

Apr. 425 68 128 7,668 Apr. 6980 44 487 29,260 

May 12600 130 1615 100,104 May 910 138 281 17,422 

June 8850 470 1590 95,404 June 1350 153 400 23,980 

July 1780 440 714 44,292 July 8055 220 1285 79,678' 

Aug. 7010 320 1064 65,954 Aug. 4600 195 463 28,692 

Sept. 4420 335 714 42,850 Sept. 1580 200 309 18,544 

Oct. 788 197 323 20,024 Oct. 6420 235 701 43,446 

Nov. 365 141 197 11,834 Nov. 400 130 200 12,020 

Dec. 518 78 189 11,728 Dec. 272 34 76 4,724 

Total .. .. 440,616 Total .. .. 381,754 

Y e a r  1965 Y e a r  1966 

Jan. 60 11 28 1,750 Jan. 9 0 1.6 99 

Feb. 14 8 11 598 Feb. 0.2 0 0.1 5 

Mar. 12 8 9.3 580 Mar. 0 0 0 0 

Apr. 12 4 _8.5 510 Apr. 0 0 0 0 

May 11 8.5 10 612 May 85 0 0.2 13 

June 16 7 12 712 June 63 0.8 6.7 401 

July 42 14 17 1,080 July 4.9 2.2 3.4 208 

Aug. 23 10 15 950 Aug. 219 1 29 1,770 

Sept. 50 7.5 21 1,240 Sept. 142 14 46 2,770 

Oct. 6 2 4 246 Oct. 465 17 84 5,180 

Nov. 23 0.2 1.5 89 Nov. 5620 46 498 29,900 

Dec. 1580 3 127 7,860 Dec. 2125 23 110 6,840 

Total .. .. .. 16,227 Total .. .. 47,186 



135. 

PEEL RIVER AT CARROL GAP 

Y e a r  1967 

A p p e n d i x  15 
S h e e t  13 

Y e a r  1968 

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. 1510 4 117 7,260 Jan. 31800 0 1612 99,900 

Feb. 4 0,5 1.3 74 Feb. 127 9 42 2,430 
i 

Mar. 620 1.1 38 2,380 Mar. 112 3 16.9 1,050 

Apr. 1.5 0.7 1.9 117 Apr. 7 1.7 4.2 250 

May 3.5 0.4 2.1 127 May 3205 1.7 218 13,500 

June 120 4.5 26 1,580 June 285 60 99 5,960 

July 120 13 49 3,050 July 6260 78 
i 

473 29,300 

Aug. 360 11 69 4,280 Aug. 13560 142 1814 112,000 

Sept. 345 10 64 1,830 Sept. 3700 255 756 45,300 

Oct.. 895 1.7 123 7,600 Oct. 3700 127 415 25,800 

Nov. 56 0.1 13 778 Nov. 570 48 134 8,050 

Dec. 1.7 0 0.5 28 Dec. 195 32 60 3,730 

Total 31,104 Total 347,270 
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FIGURE 25 
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FIGURE 26 
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FIGURE 27 
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FIGURE, 28 
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FIGURE 30 
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