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1 INTRODUCTION 

T h e  W a t e r  R e s o u r c e s  A c t  1963 p l a c e d  on t h e  W a t e r  

R e s o u r c e s  B o a r d  t h e  d u t y  of c o l l e c t i n g  d a t a  r e l a t i n g  

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

w a t e r  r e s o u r c e s  f o r  E n g l a n d  and  W a l e s .  C o n s e q u e n t l y ,  

many g a u g i n g  s t a t i o n s  were p r i m a r i l y  d e s i g n e d  t o  

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

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

c o n s i d e r e d  t o  be of s e c o n d a r y  i m p o r t a n c e .  

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

s e c t i o n  i s  ou t - f  l a n k e d  by a  f l o o d  f l o w  t h e  

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

f  rorn 3-102 f o r  i n - b a n k  f l o w  c o n d i ~ i o n s  ~o 30% o r  mar? 

f o r  o u t - o f - b a n k  f l o o d  c o n d i t i o n s .  U n c e r t a i n t i e s  o f  

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

r e t u r n  p e r i o d  a s s o c i a t e d  t h r o u g h  s t a n d a r d  s t a t  i s t i c 3 1  

t e c h n i q u e s  w i t h  a  p a r t i c u l a r  d i s c h a r g e .  They may a l s o  

l e a d  t o  t h e  d e s i g n  of a  f l o o d  p r o t e c t i o n  scheme b e i n g  

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

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

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

R e p o r t i n g  upon  t h e  e r r o r s  i n  F lood  d i s c h a r g e  

m e a s u r e m e n t  t h e  Wolf R e p o r t  ( 1 9 8 5 )  s t a t e d :  

" X  r e s e a r c h  programme s h o u l d  be s e t  up t o  d e v e l o r ,  new 

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

o v e r  a  t l o o d  p l a i n .  The o b j e c t i v e  of t h e  p r o j e c t  

s h o u l d  be t o  p r o d u z e  J. method which  i s  i r . e : . : s e : : s i v  a n d  

e f f e c t i v e  a n d  c a n  ; ) o s s i b l y  be a p p l i e d  a f t - :  t:!e 

e v e n t .  

T h e s e  r e c o m s e n d a : i j ~ s  E o r n i !  t h e  b a s ! s  f u r  : h  p r e s J n t  

S t ~ l d y  
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TABLE l: T y p e  of r a t e d  s e c t i o n  

R a t e d  S e c t i o n  

S t r u c t u r e  - 
w e i r ,  f l u m e  
e t c .  

V e l o c i t y  - 
A r e a  

S l o p e  - A r e a  

B r i d g e  
~ r c h /  
Ove r s p i l l  
embankment  

D i s a d v a n t a g e s  App r o x  
a c c u r a c y  

~ i s c h a r g e / w a t e r  D i s c h a r g e  a s s e s s m e n t  ? 3-5% 
l e v e l  r e l a t i o n s h i p  r e s t r i c t e d  t o  
p r e d i c t a b l e  f l o w  i n - b a n k  
i n - b a n k  f l o w s  

M e a s u r e m e n t  of D e p e n d e n t  
i n - b a n k  a n d  o v e r -  upon t y p e  of 
bank  f l o w s .  f l o w  m e a s u r i n g  
A c c u r s t s l y  e x e r c i s e  c a n  
c a l i b r a t e d  be  t i m e  consuming  
f l o w  m e t e r s  u s e d  o r  i n f l u e n c e d  by 

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

R e q u i r e s  
m e a s u r e m e n t  of 
s t a g e  a n d  c r o s s -  
s e c t i o n  o n l y  

S t a g e  
m e a s u r e m e n t  
o n l y  
r e q u i  r e d  

R e q u i r e s  u n i f o r m  
c h a n n e l  s e c t i o n  
a n d  a c c u r a t e  
a s s e s s m e n t  of 
c h a n n e l  roug hne S S 

a n d  s t a g e  
measurement .  

Non-S t a n d a  r d  
s t  m c t u r e s  
c a l i b r a t e d  
t h e o r e t i c a l l y  

- c a l i b r a t e d  u s i n g  t 5-10% 
mode l 

I n  a  n a j o r i t y  of c a s e s  t h e  e x t r a p o l a t i o n  h a s  b e e n  

c h e c k ~ d  by a n  a l t e r n a t i v e  means of d e t e r m i n i n g  t h e  

f l o r ;  o t h e r  c h a n  a p p l y i n g  a  p u r e l y  t h e o r e t i c a l  

e x t  r a r > o l a t i o n  t o  t h e  r a t i n g .  T h e s e  c h e c k s  t a k e  ?.any 

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

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

howLvc r ,  be d i v i d e d  i n t o  two main c a t e g o r i e s ,  w h i c h  ve 

t e c n  c ! i r + c t  a c d  i n d i r e c t  m e t h o d s .  

" , i r t . c t  m e t h o d s  a r e  o b j e ~ : i v e ,  u s i n g  i n s t r u m e n t s  :I 

. icas ;1re  f l o w ,  ' : a l i b r a t e  o r  c h e c k  t h e  c e l i b r a t i o r :  of 

: - a t e d  s e c t i o n s .  F lows  n re n e a s u r e d  w i  t n i n  t h e  
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TABLE 3: M e t h o d s  of a s s e s s i n g  extreme f l o o d s  

Method  A d v a n t a g e s  

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

Use of  m e a s u r e d  
v e l o c i t i e s  of d e p t h s  

V i s u a l  e s t i m a t i o n  O b s e r v a t i o n s  t a k e n  
f r o m  s a f e  v a n t a g e  
p o i n t  d u r i n g  f l o o d  
o r  i n  c a s e  of w r a c k  
l e v e l s  a f t e r  f l o o d .  

Comou t a  t i ona l 
m o d e l l i n g  

P h y s i c a l  
m o d e l l i n g  

Based  on a c c u r a t e  
f i e l d  d a t a  f o r  i n -  
bank  f l o w s .  
Ex t r a p o l a t  i o n  t o  
o u t  of bank f l o w s  
u s i n g  a c c u r a t e  
l e v e l  d a t a .  

Based  o n  a c c u r a t e  
f i e l d  d a t a  f o r  i n -  
bank  f l o w s .  
Ex t r a p o l a t i o n  t o  
o u t  of bank  f l o w s  
u s i n g  a c c u r a t e  
l e v e l  d a t a .  

D i s a d v a n t a g e s  App rox 
a c c u r a c y  

R e l i a n t  i n  a small ?l 5-20% 
number  of m e a s u r e d  
f l o w s .  Mean 
v e l o c i t i e s  o r  d e p t h s  
u s e d  i n  c a l c u l a t i o n s .  
I g n o r e s  complex  f l o w  
i n t e r a c t i o n  u n d e r  
f l o o d  c o n d i  t i o n s .  

Very  s u b j e c t i v e .  
V i s u a l  a s s e s s m e n t  
of f l o w  v e l o c i t y  
w i t h  a s s o c i a t e d  
e s t i m a t e  of 
p o s i t i o n  w i t h i n  
c r o s s - s e c t i o n  

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

t l s s e s s n e n t  
d i f f i c u l t ,  
see b e l o w  

X o d e l s  t h r e e  Xsses:;men: 
d i m e n s i o n a l  t h o u g h  d i f f i c u l t ,  
r e p r e s e n t a t i o n  of s e e  b e  low 
f l o w  p r o c e s s e s  i n  
f l o o d p l a i n s  n o t  
n e c e s s a r i l y  
p r o t o - t y p i c a l  

. 4 s s e s s i n g  e x t r e m e  f l o o d  d i s c h a r g e s  i s  d i f f i c u l t  ~ i 1 3 . i  

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

i n f o r n a t i o n  i s  s p a r s e  b u t  c o m p a r i n g  t h e s e  f e * ~  data 

w i t h  e s t i m a t i o n s  b a s e d  o n  e : < t r a p o l a t i o n s  o r  v i s n , l  

3 t , ; e r v a t i o n s  i n d i c a t e s  t h a :  t h e  e r r o r  i n  d  i ~ s  :;~;i r - 2  

a s s z s s a e n t  r a n g e s  f  rorn 15-30%.  

The e n g i n e , ?  r  u s i n g  i :o th  cc;rnputatio.:al  and p ,  . J S  ii, ; l  , 

L 1  . Le ..Zl<i , a o d e l s  of f l o o d  d i .  - ' l a r g e s ,  f a c e s  i d i f f e r !  ' .  ' 

8o:h m o d e l s  a c c u r a t  , i y  reD r e s e n t  i n - b a n k  f L  - i . f t . -  r  

p r o v i n g  t h e  m o d e l  a g a i n s t  t f e l d  d a r a  F r e q  : t . : l c i : ,  

h o 7 ~ e v e  r ,  f o r  o u t - o f - b a n k  f l o w s  t h e  : m d e l  d ! ~ , c : l ~ i  r::e fo c 



a  f i c o d  e.:t,nc ,!:s,i . r s  w i ~ h  :he p r ~ t ~ ~ - t y p i c 3 1  d a t a  

e v e n  t h u u ~ ~ !  t le n o  ' C L  h a s  b e  1 c a l :  br2:ted a j a i n s t  

o b s e ~ e ~  lcv+:  i ; : f  n a t i o n .  

A b r  e f  r 2 s u r  E me thod(  Logy  empi9yt.d - p r o v i n g  

m o d e L s  w i L :  l , l l > t  t h e  d l f f i c u l c y  i n  r e s d l v i n g  t h e  

d ~ f f  rencs  s - .c .een a o d e l  a n d  p r o c o t > ,  e  d i s c ~ a r g e s  f o r  

f  l o o ,  eve:]: s . 

I n  r 2 s p e c :  o: a  p t l y i i c a l  m o d e l ,  o n c e  a n o d e l  h a s  b e e n  

p roved in -ban- .  , r o u g h n e s s  t o  s i a u l a t e  f l o o d  p l a i n  

l e v e l s  c a n  g e : . e r a l l y  o n l y  be  a d d e d  t o  r e p r e s e n t  l o c a l  

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

s i m i l a r l y  p r o v e n  I n - b a n k .  F o r  o u t  of bank  f l o w s  t h e  

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

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

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

f o r  a  g i v e n  sven : .  ifenc? t h e  c a l i b r a t i o n  p a r a m e t e r s  

d e p e n d  upon t h e  a c c u r a c y  of t h e  f l o o d  f l o w  d a t a .  

It i s  when o t h e r  f l o o d  f l o w s  a r e  s i m u l a t e d  t h a t  t h e  

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

f i e l d  o b s e r v a t i o n s .  However ,  as c a n  be s e e n  f r o m  

a b o v e  t h e r e  i s  l i t t l e  room f o r  m a n o e u v r e  t o  

accommoda te  t h e  d i f f e r e n c e s  o n c e  a model  h a s  b e e n  

p  r o v e d .  C o n s e q u e n t l y ,  w h e r e a s  t h e  a c c u r a c y  of t h e  

p r o t o - t y p i c a l  i n - b a n k  d a t a  i s  g e n e r a l l y  beyond d o u b t  

t h e  a c c u r a c y  of t h e  o u t - o f - b a n k  d a t a  mus t  o f t e n  b e  

q u e s t i o n e d .  I t  i s  t h i s  d i v e r g e n c e  be tween  a s s e s s e d  

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

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

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

p  r e d i c t i v e  me thod  of a s s e s s i n g  e x t r e m e  f l o o d s .  

F i n a l l y ,  T a b l e  4 g i v e s  d e t a i l s  of t h e  m e t h o d o l o g y  o f  

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

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

e s t i m a t e d  e r r o r  of f l o o d  d i s c h a r g e  measurement  v a l u e s  



and t h e  number of gaug ing  s i t e s  o r  r a t e d  s e c t i o n s  t h a t  

a r e  by-passed  u n d e r  f l o o d  c o n d i t i o n s .  

The B i b l i o g r a p h y  c o n t a i n s  r e f e r e n c e s  r e l a t i n g  t o  

B r i t i s h  and  I n t e r n a t i o n a l  S t a n d a r d s  methods of f l o w  

measurement  most  f r e q u e n t l y  a d o p t e d  i n  a s s e s s i n g  f l o o d  

d i s c h a r g e s .  



T M L Z  4 :  M e t h o d s  a d o p t e d  by UK Water A u t h o r i t i e s  

?,ng ! i a n  Wa t e  r 
C o l c h e s t e r  D l v i s i o e  

A n g l i a n  ' d a t e  r 
S o r w i c h  D i v i s i Q n  

A n g i i a n  L a t e  r 
O u n d l e  D i v i s i o n  

N o r t h u m b r i a n  W a t e r  

S e v e r n  T r e n t  W a t e r  

Thames W a t e r  

Wessex W a t e r  
Avon & D o r s e t  

Wessex W a t e r  
B r i s t o l  & Avon 

Wessex W a t e r  
S o m e r s e t  

M e t h o d s  E r r o r  

E x t r a p o l a t i o n  of gaug , :  : 2 20;; 
r a t i n g .  T h e o r e t i c a l  
c a l i b r a t i o n  of bank d e p  r e s s l o n  
a s  a r a c e d  s p i l l w a y  u s i n g  b r o a d  
c r e s t e d  w e i r  a n a l y s i s  

" E x t r a p o l a t i o n  or g a u g e d  
r3 t i n g s  

!J r a c k  l e v e l s  
V e l o c i t y  e s t i m a t e s  
P h o t o g r a p h y  
Compa r i  s o n  of d i s c h a r g e  
A s s e s s m e n t  w i t h  run-of f 
t o t a l s  and  peak  d i s c h a r g e  
r a t e s  f rom s i m i l a r  
c a t c h m e n t s  

"cxt r a p o l a t i o n  of gauged  
r a t i n g .  
E x a m i n a t i o n  of mean v e l o c i t y /  
s t a g e  r e l a t i o n s h i p .  
E s t i m a t e d  mean v e l o c i t y  
A p p l i e d  t o  f l o o d  p l a i n  w i t h  
a l l o w a n c e  f o r  r e d u c e d  
v e l o c i t y  o u t s i d e  main  c h a n n e l  

P r o b l e m  
s i t e s  

S e v e  r a  1 

l l 

Cab leway  m e t e  r i n g  - 
U 1  t r a s o n i c  t e c h n i q u e  
F l o o d  c o n t r o l  embankments  

f 1 5 - 2 0 % a t  6 
peak  s t a g e  

C u r r e n t  m e t e r i n g  - 

E x t r a p o l a t i o n  of g a u g e d  - 
r a t i n g s  . 
R a t i n g  of  b r i d g e  s t r u c t u r e s  

" u t r a p o l a t i o n  of g a u g e d  r a t i n g .  - 
?lode1 r a t i n g  by c o n s u l t a n t s  

F l o o d  f l o w  g a u g i n g  - 
Wrack ,  d e b r i s  l e v e l s  
F l o o d  s t a g e  a s s e s s m e n t  
E d u c a t e d  g u e s s  

S e v e  r a  l 



3 FIELD AND 

LABORATORY WORK 

ON FLOOD 

D I S C W G E S  

T h e  p r o b l e m  f a c i n g  Water A u t h o r i t i e s  i n  a s s e s s i n g  

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

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

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

p r o p o s e d  A46 Newark  r e l i e f  r o a d  o n  f l o o d i n g ,  s e e  

H y d r a u l i c s  R e s e a r c h  ( 1 9 8 3 ) .  When p r o v i n g  t h i s  

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

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

T r e n t  by 1 3 %  a n d  a  t r i b u t a r y ,  t h e  R i v e r  D e v o n ,  by 

1 3 4 % .  

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

w e r e  c a u s e d  by s t r u c t u r e s  w h i c h  were n o  l o n g e r  

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

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

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

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

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

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

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

a s s e s s a e n t .  

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

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

T h e  e f  f e k t  o f  t h e  i n t e r a c t c o n  b e t w e e n  t h e s e  t w o  

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

iden r r  i f i e d  i n  r e s e a r c h  work., Z h e l e z n y a k o v  1 9 6 5  ; 

Ba - i  ; n n i k o v ,  I v a n o v  a1,d Sc , - :c lov  1 9 7 1 ;  P a s c h e ,  Lve  :-S 

a n J  K o u v e ,  1 9 8 3 ;  K n i g l l t ,  J e n e t r i o u  a n n d  Hamed,  1 4 b 4 .  

Rsse l r c h  w o r k  i s  c o n t i n u i n g  I n  a n  a t t e m p t  t o  
- - 

un:!e r s t a n d  tilt. m e c h a n '  3 or r low i n t e r a c t i o n  a ; , , i  

q u a n c i f y  i t s  e f f e c t  a  ? g  :hr; S c i e n c e  a n d  Eng: :erin,: 

2 e s e  i r c h  C o u r . c i 1  F l o o ~ :  :hacz-:L F a c i l i t y  a t  Hyd I - i u l i c . ;  

R e . ; e ~ ! r c i ~ .  A s  p a r t  of  r h i s  i n v e s t i g a t i o n  a  l i t e r a t a r c  



s e a r c h  i i : ; ~  t h e  f l o w  s t r u c t u r e  of o p e n  c h a n n e l s  Gas  

: p o n s o r e d  by t h e  : . t i n i s t r y  o f  A g r i c u l t u r e ,  L ' i s h e  r i r : s  

:qd Food ~ n d e r  t h e  S t r a r :  g i c  r e se , I . r ch  c o r n r n i s s i o ~  . 13.4, 

c H y d r a u y i c s  R e s e a r c h  L. : . . : i ted ;  see H o l l i n r a k e ,  

9 8 7 .  

The d e v e l o p m e n t  of o n e  d i m e n s i o n a l  f l o o d  r q u ~ i n ;  

a o d e l s ,  s u c h  a s  t t . e  H y d r a u l i c s  R e s e a r c h  L i . a i  t e d  

FLUCOYP model  o f  S a m u e l s  a c d  G r a y  ( 1 9 8 2 )  h a v e  

a c c o m m o d a t e d  E l o o d  d i s c h a r g e  p r e d i c t i o n  t o  some 

e x  t e n t ,  t h o u g h  some  i n c o n s i s t e n c y  s t i l l  e x i s t s ,  T a g g  

( 1 9 5 5 ) .  T h e s e  i n c o n s i s t e n c i e s  a r e  m a i n l y  d u e  t o  t h e  

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

c h a n n e l  a n d  f l o o d  p l a i n  f l o w  a n d  t h a t  t h e  p h y s i c s  of 

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

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

f r o m  t h e  SERC F l o o d  C h a n n e l  F a c i l i t y  w i l l  e n a b l e  

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

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

4 DEVELOPMENT OF 

NEW METHODS 

The  k e y  o b j e c t i v e s  f o r  a n y  new m e t h o d  o f  a s s e s s i n g  

f l o o d  d i s c h a r g e  a r e  t h a t :  

(a) t h e  m e t h o d  c a n  b e  a p p l i e d  a E t e r  t h e  e v e n t ,  

( b )  n o  a p p r e c i a b l e  a f f l l ~ v  is  c a u s e d  by t h e  

m e t h o d  

( c )  t h e  m e t h o d  i s  c h e a p ,  

( d )  t h e  e r r o r  i n  d i s c h a r g e  a s s e s s m e n t  is  n o t  

g  r ea t e r  t h a n  2 10%. 
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TEES DIVISION 
P o nox nn 
Trcricfrard AVC~IJC. 
'Thnrnahy 
Slocklnn on Tees 
T S l 7  OEO 
Tnlrptlone Slocklori (06.1:) 7602 16 
Telcx 587459 TEES WT - G 

d'lL&zr 1986 

3 t4T::Tagg 
R i v e r  E n g i n e e r i n g  Depar tmen t  
H y d r a u l  i c s  Research L t d  
Wal l i n g f o r d ,  
O x f o r d s h i  r e  
OX10 8BA 

Dear  M r  Tagg 

FLOOD DISCHARGE ASSESSMENT 

Thank y o u  f o r  y o u r  l e t t e r  o f  28  Oc tober  1986 wh ich  I have f o r w a r d e d  
t o  t l r .  P Johnson a t  N o r t h u m b r i a n  w a t e h h e a d  o f f i c e  a t :  

N o r t h u m b r i a  House 
Regent  C e n t r e  
G o s f o r t h ,  
N e w c a s t l e  upon Tyne 
NE3 3PX 

Flr Johnson as Head o f  O p e r a t i o n s  I n v e s t i g a t i o n s  i s  r e s p o n s i b l e  f o r  
t h e  r i v e r  gaug ing  s t a t i o n s  i n  o u r  a r e a  and t h e  assessment o f  f l o o d  
f l o w s .  He i s  t h e r e f o r e  i n  a b e t t e r  p o s i t i o n  t o  a s s i s t  w i t h  t h e  
i n f o r m a t i o n  y o u  r e q u e s t .  

I w i s h  y o u  we1 l w i t h  y o u r  work p a r t i c u l a r l y  as we have r e c e n t l y  had  
some d i f f i c u l t y  i n  a n a l y s i n g  t h e  e f f e c t s  o f  a peak f l o w  i n  t h e  R i v e r  
Tees. 

Yours s i n c e r e l y  

I Mact4ILLAEJ 
D i v i s i o n a l  O p e r a t i o n s  Manager 

Provld~r:,: r-,~rnpr,-hpr ?IVP rnanagr--ent of water. ~ n r l a d ~ n g  walor resources >nd supply, scn.a!;c snrdicc:. prll!i~t6on c! . Irol, rlvc?r 

Inallaac,. .,i!l. f~sl icr~t ,s arld recrear on In the Norlh t a s ~  of England. 

-P- -- - -.- 

Dlvl~~on,! '  :+nei.>l l.'nna;ler. 13. H Srnlth 
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Severn-Trent Water 
Abelson House 
2297 Coventry Road 
Sheldon 
Birmingham . . . .. 

B26 3PU. . . .  : . .  . ' ' .  
.. . . -. .._ 

Telephone: 02.1-743 4222.3 i 
SEVERN TRENT WATER ,i 
MY Reference: RA~/PDW/411 .01 .12  ( 4 3 9 9 T )  Your Reference: , . .  

.',. I .  

>. ,? ,', ,, 
. . , . 
' ,-.. . --. , .__ ' ' .!ON -.., --.-_.._ i 

D e a r  Mr T a g g  

H y d r a u l i c s  R e s e a r c h  - F l o o d   isc charge A s s e s s m e n t  

Your  l e t t e r  o f  2 8  O c t o b e r  h a s  b e e n  2 a s s e d  t o  me f o r  a t t e n t i o n ,  b e c a u s e  my 
s e c t i o n  d e a l s  w i t h  a l l  s u r f a c e  w a t e r  a s p e c t s  o f  S e v e r n - T r e n t ' s  b u s i n e s s .  I 

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

We h a v e  a  number  o f  g a u g i n g  s t a t i o n s  w h e r e  t h i s  t a k e s  p l a c e ,  a l t h o u g h  f o r  
t h e  s t a t i o n s  c o n s t r u c t e d  i n  t h e  l a s t  20 y e a r s  w e  h a v e  e n d e a v o u r e d  t o  
c o n s t r u c t  f l o o d  c o n t r o l  e m b a n k m e n t s  t o  e n s u r e  t h a t  f l o o d  f l o w s  p a s s  t h r o u g h  
a  m e a s u r i n g  r e a c h  u n d e r n e a t h  a  s u b s t a n t i a l  c a b l e w a y .  

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

You may know t h a t  we h a v e  a l r e a d y  s e t  u p  a n  e x p e r i m e n t a l  s i t e  o n  t h e  r i v e r  
S o a r  t o  m e a s u r e  f l o o d  p l a i n  f l o w s  by  u l t r a s o n i c  t e c h n i q u e s .  J i m  W a t e r s  is 
t h e  S e n i o r  R e s o u r c e s  O f f i c e r  r e s p o n s i b l e  f o r  h y d r o m e t r i c  m e a s u r e m e n t s  a n d  h e  
x i 1 1  b e  a b l e  t o  p r o y ~ i 3 e  you  v i t h  f u r t h e r  i n f o r m a t i o n .  

I n  r e c e n t  y e a r s  we h a v e  c a r r i e d  o u t  a n  e x t e n s i v e  h y d r o l o g i c a l  a n d  h y d r a u l i c  
e x e r c i s e  o n  f l o o d  f i o w s  w h i c h  h a s  b e e n  s u p e r v i s e d  b y  Dr J o h n  P i r t ,  S e n i o r  
R e s o u r c e s  O f f i c e r .  Xe .*'ill be p l e a s e d  t o  c o - o p e r a t e  w i t h  y o u r  r e s e a r c h  
p r o j e c t  a n d ,  i n  t h e  f i r s t  i n s t a n c e ,  w i l l  b e  a b l ?  t o  a d v i s e  y o u  o n  a n  
i n f o r m a l  b a s i s ,  f r e e  o f  c h a r g e .  I f  t h e r e  is s u b s t a n t i a l  e f f o r t  r e q u i r e d  o n  
e x p e r i m e n t a l  s i t e s  o r  o n  f u r t h e r  s t u d i e s  t h e n  o u r  n o r m a l  c h a r g i n g  r a t e s  w i l l  
a p p l y  . 
I h o n e  t h i s  i n f o r m a t i o n  i s  h . 2 l p f u l  t o  you  a n d  w i l l  b e  p l e a s e d  t o  d i s c u s s  a n y  
o f  t h e  p o i n t s  w i t h  y o u .  

A i.' 'T a  : (2 :: S l. 
R:V--.r E n a i n t  1,: i n g  Dei I r  !rn.?n, 
Hyd: ac l i c s  : , s ea r ; . h  
\ i , 3 1 :  i~, ;fo:f .3 
0x1 : b i h  

J'.CIP,I le leohon~ng r r  w r l t l ng  pleas ;nract 

D: R  A 3 a i ! e y  E x t n  2 2 3 7  



h.lCilcl m Rayme- ~ P E R  i n (  VS :/.I,'. I ;ER 

VOi ,  'IICH DIVISIO S 
Yare Flruse, 
62 -64  1 '-orpc Road, 
Norw~c!i N R l  1SA 
Tel: hc3ruich (0603)  6 15 16 1 

Tht, rnacrer I S  

be~r l .  handle 3y P 'ubapman ' J~ P f 3 1/GNW/K193 1 Your R e f  

A F T C l g ~  
Ei3/er  Er;gi: ecri!lg rlepartrner t 
Hydraulics A.~sear.c h 
ilallingTor-!: 
O:.:fordsh i!-.. 
0:110 8B.4 

Deal' i-11% l a g g  

Flood Disc?.z~.c;_ ,:;:;r-r;::rr,e:it 

13 NOV I986 I 

1 1  November 1986 

I thank you Yo:' your' l e t t e r  of 2 October 1986 addressed to  Mr Buckley. - 
A l a r g e  number of gauging s i t e s  w i t h i n  t h i s  Division were i n s t a l l e d  w i t h  low 
flow gauging pa r t i cu la r ly  i n  m i n d  and a s  a  consequence a number of those s i t e s  
a r e  bypassed b y  flood flows. Estimation of high flows a t  these s i t e s  r e l i e s  
l a rge ly  on r a t i n g  curves, the  d e t a i l e d  computations of which a r e  l e f t  l a r g e l y  
hidden from ever:jday view. However, much of  the d e t a i l  of the ana lys i s  and the  
assumptions on lihich these c a l c u l a t i o n s  a r e  based a r e  ava i l ab le  on f i l e  and you 
a r e  welcome to examine these should you w i s h  t o  do so .  

I a l s o  have a number of s t a t i o n s  i n  the Division which appear to  me t o  be 
p a r t i c u l a r l y  s u i t a b l e  a s  experimental s i t e s  and I would be del ighted t o  

. . co-operate u l t n  any programme of monitoring you propose within the c o n s t r a i n t s  
of ava i l ab le  funding. Mr D J Watling heads the  Divisions Hydrometry Sect ion and 
I have asked h i m  t o  a s s i s t  you w i t h  your researches wherever poss ib le .  
Meanwhile I look forward to  your f u r t h e r  correspondence i n  due course.  

Yours s ince re ly  

S J Hayman 
Pr inc ipa l  Engineer (Opera t ions)  



E- --- --- Anglian Water --. 

Roy Pointer TECHNICAL MANAGER North Strcct. 

OUNDLE DIVISION 
Oundlc. 
Peterborough. , 

PE8 4AS. 

i " .  
Tel. Oundle (0832) 73701 

This matter is Telefax Extn. 313 
being handled by Pe t e r  S t o t  t our ~ ~ f ,  PCS/JCS/5q2.01 ,, , , U R RIS10013F 

/ ! f 4 id(.:'. . 
I' . 

Mr. Ardrew F. Tagg, 
River Engineering Dep t . , W 
Hydraulics Research Ltd. ,  
WALLINGFORD , 
Oxon. OX10 8BA. 

Dear Mr. Tagg, 

Flood Discharge Assessment 

Thank you f o r  your l e t t e r  of 28th October 1986 addressed to  Mr. Ramsden - who 
has l e f t  Anglian Water. Pe ter  Cotton is now the  General Manager, and-he has 
asked me t o  reply.  

Your p ro jec t  seems very usefu l  and I hope t h a t  we can co-operate .  I a t t z c b  
annotated schedules of gauging s i t e s ,  which I hope you w i l l  f i n d  he lpf l j l .  
Any f u r t h e r  information on your p ro jec t  would be very welcome. 

Yours s i n c e r e l y ,  

Malcclm C i b b  
Planning Enaineor 
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Tel: Exeter . 19G6C 
1 Tel.? <: 42604 

Tel? a: 349~~6 
R.E. B I ' 2 7 E X L  
M.Sc., '.Eng., M.I.C.E.,  
M.I.W.E.S., F.I.P.H.E. 
Regiona 1 Operations Planner \,hm telephoning ple -lse as): t ~r : 

Miss S Turner 
Extn. 2512 

Yx; Re?: ~ / ~ / 0 0 1 3 F  
Our Ref : ~CT/8990/14/~~/ S J B  h t e :  13 November 1386 

I refer  t o  your let ters  &it& 28 Cctokr 1986 to the Head of Engineering anci 
Operations and the Head of Ehvironrrental Services regarding the above. 

We do have s i t e s  where the probla~ls you are studying occu~, haever  t o  even 
mt l ine  them would ~poduce lengthy das i e r s .  I f  you wish t o  pursue the 
m t t e r  I suggest that you vis i t  cur Head Office and discuss the natter with 
Miss S Turner, the Hydranetric and Measurerrent mgineer, who w i l l  make 
relevant f i l e s  and data available for ycu to peruse. I m u s t  p i n t  out, 
h m v e r ,  that W are extremely busy and wodd be unable t o  undertake any mrk 
i n  addition t o  cur n o m l  rronitoring, tlY3Ugh m w l d  be interested to be 
kept appraised of your progress. 

Y c u r s  sincerely 

R E Beardsall 
Regional Operations Planner 

M r  A F Tagg 
River Engineering Deparb-ent 
Hydraulics Research LM 
W a l  linqford 
Oxfordshire CDUO 8BA 



A& --. Anglian Water 

This matter is 
being handled by 

Peter Bullock 
DIRECTOR OF TECHNICAL SERVICES 

Ambury Road, Huntingdon, 
Cambs. PE 18 6NZ 
Tel. Huntingdon (04801 561 8 1 

. . ..I 

Our Ref. A H B / A J C / S B / ~  , : :, Your . Ref: , . .  . . . , -  

I 

1 2 t h  November 1 9 8 6  

9 
PCS 

? k a ~ . ~ a g g ,  E s q . ,  
/ R i v e r  E n g i n e e r i n g  D e p a r t m e n t ,  

H y d r a u l i c s  R e s e a r c h ,  
W a l l i n g f o r d ,  
O x f o r d s h i r e  0x10  8 B A .  

D e a r  M r  Tagg , 

F l o o d  D i s c h a r g e  A s s e s s m e n t  

Thank y o u  f o r  y o u r  l e t t e r  o f  2 8 t h  O c t o b e r  1 9 8 6 .  I a p o l o g i s e  f o r  t h e  
d e l a y  i n  my r e p l y  which  was o c c a s s i o n e d  b y  a n n u a l  l e a v e .  The i n f o r m a t i o n  
w h i c h  you  r e q u e s t  w i l l  b e  a v a i l a b l e  f r o m  o u r  D i v i s i o n s  a n d  t h i s  h a s  b e e n  
r e q u e s t e d .  I n  p r i n c i p l e  w e  would b e  v e r y  p l e a s e d  t o  a s s i s t / b e  c o n c e r n e d  
w i t h  y o u r  r e s e a r c h  p r o j e c t  a n d  I h o p e  I w i l l  b e  a b l e  t o  g i v e  you a  
d e t a i l e d  r e p l y  t o  y o u r  l e t t e r  a t  t h e  b e g i n n i n g  o f  December .  

Y o u r s  s i n c e r e l y ,  

Arldrew I l u n t e r - B l a i r  
P r - i n c i p a l  E n g i n e e r  R i v v r s  - S t r a t e g y  - - 



; : r e w  F  TLgg  E s q  
v e r  E n g i  e e r i n g  D + p n r t - - +  nt 

11 ; d r a u l i c s  R e s e n r c  h 
:JLlLLINGFOR9 
Ovon 
0 x 1 0  8BA 

1 7  Nox~enber  l 9 8 6  

D e a r  Plr Tagg 

W i t h  r e f e r e n c e  t o  y o u r  l e t t e r  o f  28  O c t o b e r  I e n c l o s e  c q p i e s  of r e s r o ~ s e s  
f r o m  e a c h  o f  o u r  3  D i v i s i o n s  o n  t h e  s u b j e c t  r < l i s e c i  i r i  : ;our s e c ~ n d  
p a r a g r a p h .  

I f  y o u  w i s h  t o  u s e  a n y  o f  o u r  s i t e s  f o r  e x p e r i m e n t a l  p u r p o s e s  we s h a l l  be 

p l e a s e d  t o  c o - o p e r a t e  . 
I f  y o u  h a v e  a n y  f u r t h e r  q u e r i e s  o r  w i s h  t o  p u r s u e  a n y  p a r t i c u l a r  s i t e s  
f u r t h e r  i t  would  b e  c o n v e n i e n t  i f  y o u  would c o m m u n i c a t e  d i r e c t l y  w i t h  t h e  
a p p r o p r i a t e  D i v i s i o n  a s  f o l l o w s : -  

M A  H i l l y e r  
D i v .  P l a n n i n g  E n g i n e e r  
Wessex  Water 
B r i s t o l  Avon D i v i s i o n  
P  0 Box 95 
Quay House 
The Ambury 
B a t h ,  BA1 2YP 

T e l .  B a t h  ( 0 0 2 2 5 )  3 1 3 5 0 0  

G M Wes t  
D i v .  E n g i n e e r  ( P  & D) 
Wessex  W a t e r  
Avon & D o r s e t  D i v i s i o n  
2 N u f f i e l d  Road 
P o o l e  
D o r s e t  
BH17 7RL 

T e l .  ( 0 2 0 2 )  671144  

B A  T i n k l e r  
S o m e r s e t  D i v i s i o n  
P  0 Box 9 
K i n g  S q u a r e  
B r i d g w a t e r  
TA6 3EA 

T e l .  ( 0 2 7 8 )  4 5 7 3 3 3  

Y o u r s  s i n c e r e l y  

D * c . L -  

J A  T i n k l e r  
O p e r a t i o n s  & Land 
D r a i n a g e  Manager  



Memorandum 

WESSEX WATER AUTHORITY 

BRISTOL AVON DIVISION 

To: Date: From: 

J. A. Tinkler 
Wessex House 

6th November 1986 M. A. Hillyer 
Quay House 

Pef : !HYY.S/h2CCCB/Y31 Ycur Ref: O F S i L i ~ i S i u 1 / 2 2  

Subject: Flood Discharne Assessment 

In reply to your memorandum of 30th October 1986, the information requested in 
the second paragraph is as follows: 

The majority of Bristol Avon Division's primary gauging structures were 
constructed for low to medium flows only and were not rated for flood flows. 

There are some 15 sites at which work is currently being undertaken ko improve 
high flow measurement. This work is in house hydraulic investigations and 
hypothetical extensions of rating curves, the use of consultants for model 
rating and the installation of cableways or bridges at gauging structures to 
physically measure flood flows. 

There is no reason why we should not offer one of our sites. 

Bris-ol Avon Diir~slon 



I s s u e d  by:  
2'75 JTIBKLER/>!A?YJONES 3PERATIO!IS 

- W.M7iEST M WZST/~ G A L *  . H  ?4:/2 
- -- RECSIVEP F E C ?  WW.M1dEST PLX!;NItlG A DLV 8 6 - - l l - " 5  1;. ~ 2 

- W. JTINKLEii JTI:T:<LEx/MXRY .:ONES 27 5 
Flood D i s c h a r g e  Assessmen: 

I r e f e r  t c  y o u r  nerno o f  30 October  r t ?qued t ing  i n f q r m a t i c n  , n  
t k e  g a u g i n g  s i t e s  which a r e  bypassed a t  f l o o d  f l o w s .  Ye hsv ,?  
s number o f  s t a t i o n s  i n  o u r  D i ~ i s i g n  v i t h i n  t h i s  c a t e g o r y :  

i i v e r  Wylye a t  Sou th  Newton 
i i v e r  S t o u r  a t  Harnmoon 
: i \ e r  Stout- tti Tllroop 
l i v e r  Frome a t  E a s t  S t o k e  
l i v e r  Frome a t  D o r c h e s t e r  
l i v e r  Avon a t  Upavon 
l i v e r  Avon a t  E a s t  M i l l e ,  P o r d i n g b r i d g e  

~t Hammoon and Throop h i g h  f low r a t i n g  c u r v e e  have  been 
~ s t a b l i s h e d  by gauges t a k e n  o f f  d o w n s t r e a n  b r i d g e e  where t h e  
rhole  o f  t h e  f l o w  has. been c o n f i n e d .  A t  o t h e r  e i t e e  t h e  
l x i s t i n g  S t a g e / d i s c h a r g e  c u r v e  h a e  s i m p l y  been ex  tended a t  t h e  
ame g r a d i e n t ;  we have assumed t h a t  any f l o w  b y p a e s i n g  t h e  
I t a t i o n  is  n o t  s i g n i f i c a n t .  

s e e  no r e a e o n  why we c a n n o t  o f f e r  f a c i l i t i e s  f o r  Andrew T a g g ' s  
x p e r i m e n t s  a e  r e q u e s t e d .  

M Weet 



FLOOD DISCHARGE ASSESSMENT 

WESSEX WATER 
SOMERSET DIVISION 

S i x t e e n  r i v e r  g a u g i n g  s t a t i o n s  a r e  c u r r e n t l y  o p e r a t e d  where c o n t i n u o u s  
fbw d a t a  is c o l l e c t e d .  Of t h e s e ,  t e n  o i t e s a r e  r e q u i r e d  t o  gauge  f l o o d  
f l o v s  and e i g h t  of t h e o e  a r e  i n  r e g u l a r  u s e  a s  r e a l  time f l o o d  w a r n i n g  
s i tes .  A l l  t e n  f l o o d  g a u g i n g  s i t e s  have  w e i r  s t r u c t u r e s  and a r e  
c a l i b r a t e d  f o r  t h e  f u l l  in-bank r a n g e .  T h i s  has  been a c h i e v e d  by 
f l o o d  g a u g i n g  u s i n g  pe rmanen t  c a b l e w a y s  o r  from f o o t  b r i d g e s .  

E x t e n s i o n  of g a u g i n g  s t a t i o n  r a t i n g s  t o  i n c l u d e  o u t  of bank f l o v  i s  
r e q u i r e d  a t  s e v e n  s i t e s .  However,  o n l y  f i v e  s i t e s  have s u b s t a n t i a l  
o u t  of bank f l o w s  and a r e  i d e n t i f i e d  a s  be ing  p r i o r i t y  s i t e s .  S t a g e  
is r e c o r d e d  a t  a l l  s i t e s  and  c a n  c o v e r  a l l .  bu t  c a t a s t r o p h i c  e v e n t s .  

-. 
T L a r t M  ate i r t  I d d  t o  excend the r a c i n g  at t v o  e r t e e  ro  i r ~ c i u d e  f i o o d  
p l a i n  f l o w .  Land s u r v e y s  have  been c a r r i e d  o u t  and v e l o c i t y  p r o f i l e s  
w i l l  be measured when s u i t a b l e  e v e n t s  o c c u r  w i t h  a  c u r r e n t  m e t e r .  

Flood f l o w s  of  p a s t  e v e n t s  h a v e  been a s s e s s e d  by: 

1 )  C h a r t / t e l e m e t r y  s t a g e  i n f o r m a t i o n  f o r  f l o o d  peak.  . . 

i i )  P o s t  e v e n t  i n s p e c t i o n  of d e b r i s ,  l e v e l s ,  r a c k  marks e t c  t:o 
a s s e s s  t h e  e x t e n t  of f l o o d  p l a i n  f low,  bypass  f l o w s .  

i i i )  E s t i m a t e  of f l o w  v e l o c i t y  by: 

a )  Gaug ing  d u r i n g  e v e n t .  

b )  E d u c a t e d  g u e s s .  

T h e r e  a r e  t h r e e  s i t es  which m y  be s u i t a b l e  f o r  s t u d y  i f  H y d r a u l i c s  
Resea rch  a r e  i n t e r e s t e d  and f u r t h e r  d e t a i l s  can  be p rov ided  i f  -. 
n e c e s s a r y .  

L AUCOTT (HYDROLOGIST) 
12  NOVEMBER 1986 

VJ. W.A. 

Fil; Ref: ........................,, 
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CCLCH :..STER DIVISlON 

A.F. Tagg ,  
e r  E n g i n e e r i n g  D e p t . ,  
r a u l i c s  R e s e a r c h  L t d . ,  
l i n g f o r d ,  
s r d s h i r e ,  
3 8011. 

r  S i r ,  

~ d  D i s c h a r g e  Asses smen t  

z f e r  t o  y o u r  l e t t e r  o f  28 O c t o b e r  1986 and  would be v e r y  i n t e r e s t e d  i n  t h e  
:ome o f  y o u r  r e s e a r c h  p r o j e c t  s i n c e  t h e  m a j o r i t y  of t h e  g a u g i n g  s t z ~ i o n s  
r a t e d  by t h i s  D i v i s i o n  a r e  s u b j e c t  t o  g a u g i n g  p rob l ems  unde r  h i g h  f low 
i i t i o n s .  I have  a t t a c h e d  a n  e x t r a c t  f rom a  1984 t h e s i s  which  d e s c r i b e s '  
? f l y  t h e  p r o b l e m s  e n c o u n t e r e d  and  t h e  a t t e m p t s  wh ich  a r e  made t o  e s t i m a t e  
f l o o d  f l o w s .  The c a l c u l a t i o n  of  s p i l l w a y  f l o w s  p r e s e n t  p a r t i c u l a r  

f i c u l t i e s ,  and  e s t i m a t e s  a r e  f r e q u e n t l y  r e v i s e d .  

lou w i s h  t o  d i s c u s s  t h i s  f u r t h e r  o r  maybe v i s i t  t h e  D i v i s i o n  t o  examine 
r e c o r d s  p l e a s e  c o n t a c t  Mr Dines  a t  t h i s  o f f i c e .  

rs f a i t h f u l l y ,  

- a t i o n s  Manager .  
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Dale 2 1 s t  November, 1986 

Nugenl House. Vaslern Road. 
Reading, Berkshire HG1 8DB. 
Telephone Direcl Line Reading (0734) 593358 

Swilchboard Reading (0734) 593333 
Telex 848054 TCDTWA G 

- -.. 

! I Your Ref: 
A. F. Tagg, E s q . ,  our Ref: TS 2680/WDR/SJB 
R i v e r  Eng ineer ing  Depar tment ,  

Please reply to: M r .  Rylands  
~ y d r a u l i c s  ~ e s e a r c h ,  

l 
2 

----'---.- 

WALLINGFORD , l . ,  ';:.: ...::~.L'LI:;s c; 

oxf  o r d s h i r e  . OX10 8RA rif:~..!.!: LI::,I;.~ED 
- 

fl C !3 !i I D 

Dear M r .  Tagg, 

Your letter h a s  j u s t  heen fo lwarded  to  me, a n d  your  p r o j e c t  would 
a p p e a r  to be o f  g r e a t  i n t e r e s t  to  u s ,  as  we have s e v e r a l  g a u g i n g  
s t a t i o n s  where  there a re  prob lems  I n  measur ing f l o o d  f l o w s  a c c u r a t e l y .  
I h a v e  e n c l o s e d  a list of o u r  gauging s t a t i o n s  which c o n t a i n s  a n  
i n d i c a t i o n  o f  t h e i r  s u i t a b i l i t y  f o r  f l o o d  gauging.  

A t  p r e s e n t  i n  t h e  Thames area ( t h e  ca tchment  as  far downstream as 
T e d d i n g t o n ) ,  t h e  p r i m a r y  means o f  d a t a  c o l l e c t i o n  is by c h a r t s ,  
a l t h o u g h  l o q g e r s  are g r a d u a l l y  being i n t r o d u c e d .  Almost a l l  s t a t i o n s  
t h a t  become non-modular i n  h i g h  f l o w s  are equipped w i t h  tail a n d / o r  
p r e s s u r e  k a p p i n g  r e c o r d e r s .  Non-modular  f lows are  c a l c u l a t e d  
m a n u a l l y ,  and c o n v e r t e d  back  t o  a n o n - d u l a r  l e v e l  which is drawn o n  
t h e  c h a r t  b e f o r e  p r o c e s s i n g .  

When a w e i r  becomes t o t a l l y  drowned w i t h  l i t t le ,  i f  a n y ,  d r o p  i n  w a t e r  
l e v e l  o v e r  i t ,  f l o w  c a l c u l a t i o n  becomes much mre d i f f i c u l t .  I f  t h e  
c h a n n e l  downstream remains  r e a s o n a b l y  c o n s t a n t ,  t h e n  t h e  r a t i n g  c a n  be 
e x t e n d e d  by c u r r e n t  m e t e r  gaug ing  o f  f l o o d  f l o w s .  Flow o v e r  t h e  f l d  
p l a i n  c a n  a l s o  b e  measured  a n d  t a k e n  i n t o  a c c o u n t ,  a l t h o u g h ,  o f  
c o u r s e ,  t h e r e  m y  be a v e r y  l a r g e  i n c r e a s e  i n  f l o w  f o r  a v e r y  s m l l  
i n c r e a s e  i n  head o n c e  t h e  r i v e r  is o u t  o f  its c h a n n e l .  ExarnpleS o f  
t h i s  type o f  s t a t i o n  a r e  K i n n e r s l e y  Elmor on  t h e  Mole and T i l f o r d  o n  
t h e  Wey. The Cherwel l  a t  Enslow never  g o e s  o v e r  t h e  wing w a l l s  a t  t h e  
w e i r ,  b u t  d o e s  o v e r f l d w  ups t ream and bypass  t h e  w e i r  t h r o u q h  f l d  
a r c h e s  i n  a r a i l w a y  embankment. 1 
The p rob l tm w i t h  f l o o d  q a u g i n g  is t h a t  i t  t a k e s  s e v e r a l  y e a r s  to g e t  
enough p l ~ n t s  to establish a n  extenck-d r a t i n g ,  and t h e r e  is . i l .days  a 
i o s s i b i l i t - y  tha t  c o r l d i t i o n s  w i l l  chanqe I n  t h a t  time. 

t Auging s r z i t i o n s  on  t r i l ~ u t a r i e s   lose to t h e  c o n f l u e n c e  ( e . g .  LJster 
& t o n  on  i l ~ e  !?a.! and  Me).sey H , q r . e n  on t h e  Marston Meyse,! Brook) are 
, ~ f f e c t e d  i l v  t,he h c k w a t - e r  f r o m  ';le r ~ i n  cham+:l. A t  ' ! ~ e s e  s i t e s ,  
, o m p a r i s  : !  h a s  to  be r:i.lde w i t !  : l e i y h t ~ u r i n g  s t a t i o n s  <ind r a i n f a l l  
. . 
: i g u r e s  tr?. and a s c e r 5 a i n  whi.ci; peaks a r e  c a u s e d  by f 1 i . d  f l o w s  i n  
; h e  r i v e r  ,ind \;hich a r e  t h e  r e s u 1 . -  of h:gh l e v e l s  i n  t h e  ni-,in c h a n n e l .  

Yea- l l ~ c e  Nugenl P r  - . Vac'orn :'?ac 9eac1ng, Zerksh~fs. R G 1  8" :?a-. s W?:er Av lho r~ * i  waler resources. , . ? I  rnanag4.menl 

. )J' -I c,!"lrol, llood allevial~on. waler j ~ : - z ~ l y .  :?werage, 

x . Ire .'men: ano a~sposal. lisherles .; .I re ?a '  ~ 1 .  



'l'iil.; ;S r a t h e r  p r o b l e m a t i c  a n d  so c o n s i r i e r a t i o n  LS k i n q  q i v e : ~  to 
usi -lq u l t r a s o n i c  or e l e c t r o m a g n e t i c  g a ~ l ~ j i n g  stai i o n s  a t  ir-p:.!~.mt 
sit ? S .  

P r c . ~ l e m s  i n  t h e  L--.e area sre mlch t h e  S,:IX. The C r i p s e y  Brmk 2nd 

Hic::~ Ongar  ;re e:.;;linples of s t a t i o n s  which drown an~.i g o  o u t  oi kirl~s. 
F1c.d f l c , v  r i e a s u r e m n t  a t  t h e  London g a u g i n g  s t a t i o n s  d o e s  n o t  a m e a r  
t o  have  received very  h i g h  p r i o r i t y  i n  t h e  past. 

I f  you wuulil l l k e  to d l s c u s s  y o u r  i'roject f u r t h e r ,  plectse o:ltact me 
and 1 w l l l  a r r a n g e  a m e e t i n g  w i t h  o u r  Hydromet r i c  S ~ t l o n .  

Flood ~ ~ d r o l o  i 5 f  3 



d 

U W 

0 

C U 

d 

U 
0 0 

C 

L UN 

WO 

C 

g:: . -c C .a 
.- .- g 3 

2 

- 4 

m C 

d 

4 

l- 

C 4 

C 

C 
L b 

C 
C 
m 
0 

C 
L " 

I 
V) V) V) 

E r i- 
E 1 

m r r 

.c 

d 
C WW 

0 
00 

C 
W 

E VI 

2 

3 

F L 
C 
m 
0 
W 
.n 

L 

o 

Q8R88E 

d 

m* 

S? 
U ". - 

I 

L" 

L 

C v. 
m 

X 

B 

C 
W4 
OW 
00 

d 

W 

W L" 

C W 

0 -0 
0-0 O0 
0.- 

uuuc- U C ,- V U d + 

D - ---ti- 6 , n . . 4 
l Y 

-.- 
-.< Y 

,? c. 

G c- t 

l _---- 

3 
g 

$ L 
C 
m 
0 

W 4 

C 

m - m 

V) 

C 
WW 

L" 
c 

r 

3 
C 

C 
.a 
r 

3 .a 

V1 
C 

C F 

0 

-3 Ro: C 

:_i 1 a a 
D 
n - a 

-rp 
6.0 ro n 
- 7 

VI 

z -X 
a 

a 8 1 - Yc- 0. 

n 

, 

UUUUU 
uuu-0 
UCCWO 
WWOOO 

UUUN 
UUUC 

222 UUU 
WUW 
0-Ln 
4m& 
Lml- 

C(r 

CCI* 
UOW 

C 

89" 

l- 

W m 

0.wu 

g 
v .D 

" 

21: 

a a 

n - m 9 

C 

2 W 

- 
K2 C - 

z, 

U -- U 

Z: 

", 
!? D 
F 

3 a 

3 F 

v 
K , 

5 F. 
E:;- 

,:'he 

UUU 
UUU 
WUU 
UWO 

U 
UUU 

0 

m 

9 

l- 
W 
m 

= 

k 

r 51 
OOC 

L" 

. 

2 

PWZO 

S m 
L U 

W 

C h 

C 
U 

L 

2 

d 

W 

4 d 

r 

OP 

ZtWt 

Y 

. 

6 
m 40. 

o 
e 
L" U 

LL 
C 
U 

€ 

WW 
mu 
ww 

xr 

0 - V 

mWWUl- 
CoL4LU 
4mmdw 
cawml- 
44-0.U 

UWCC 
L4 

COUC 

-2!2!2€ 
W 
n 

CWCC 
WW10W 
wwdm 
uoum 

gtx 
1 W 

X 

L" 

m 
W 
U 
L" 

U 

L 
L" 

m 

C 

X 

t 

.II W 

r 

gig l-W 

r 
m 

U L 

uu 
r 

29 

l- 
WW 
V 
U 

pr 

C F 

0 

Z 

m 

X 

/S 
0. 110 

(L 

C 

- U 

r 

W, 

4 
L" 
m 
L" u 

U 

4 

d 

W 
4 
d 

X 

c 

88 

L g 
m 
U C 

m 
u 

L" 
Ln U 

ZXR 

C 

W m 
L" 

g 
-3 W 

ww 
mm 
L 

U- 
L 
m 

C 

o m. 

m cl 

X 

L 
.ILL 
IPW 

P 
C 

C 
W 
w 

L 

C- 
WW 

m m 

r~ 
v 
v 

l 











m= --. Anglian Water -- -- 
Mike Wakelin O P E R A ~ ~ , ~ ~  X ~ A ~ V A G E R  P.O. BOX 62.  

This rnalrer is 
being handled by 

LINCOLN DIVISION Waterside Nonh.  
Lincoln LN2 SHA 
Tel: Lincoln ( 0 5 2 2 )  2 5 Z l l  

Telex 56467  
Fax Lincoln ( 0 5 2 2 )  44685 

Our Ref Your Rcf 

MJW/LC/H5  R /S0013F  

27th  November  1986 

I 
--..__ 

+\';:;= ----m-.; 
' 1  ILI'.::; 

RE~E:.P~,, Ljb,l:EL! 

Dear  Mr Tagg  AE~: : I ' + 'E~  

Flood D i scha rge  Asse s smen t  8 NOV 1986 

Thank  you fo r  your l e t t e r  d a t e d  2 8 t h  O c t o b e r  1986. ~ / : L : ! ~ ~ ; C F ~ , ~ ~ ,  O: i rJN -- --- ------ l 
1 

A c o p y  of your l e t t e r  h a s  b e e n  r e c e i v e d  by ou r  Regiona l  H e a d q u a r t e r s  a n d  
I h a v e  suppl ied  c e r t a i n  i n f o r m a t i o n  by t h a t  r ou t e .  . . . .. 

I f  you h a v e  no t  r e c e i v e d  t h i s  i n fo rma t ion  a l r eady ,  t h e n  it should  b e  w i t h  
you sho r t l y .  

A i r a p ,  5 q  
1i1vf Er.51 I , -er ing D p p a r t m e n t  
H) d: ~ u l ~ ~ _ s  !te-,.arch L t d  
W a  ' I  ~ ~ f c r r '  
0 s .  )rash lr 
O?' 8L 



.- I -. ,nr> L l 

i 3, UL.L l , . ' -  

Pc? . : r  Bullock 
\ 

XySu* Road, Hu-Lingdon. 

D/:. ,-TOR OF TE:  HNIC.4L St.:' C':CES \ ,,:I:,., -,!:I!, ~ Y ; ' ~ : ' . . V I ~ ~ ! , P E  18 6 N Z  

_ :. ._ - - .,.L-+-----"Tei--tiuntingdon (0.: 80) 56 18 1 
b* .' 

his mal ler  is 
:ing handled h y  

Dear Mr. Tagg,  

0 ' : r  Xe f .  Your Ref: 

2 5 t h  November, 1986 

Flood Di scha rge  Assessment  

With r e f e r e n c e  t o  o u r  p r e v i o u s  c o r r e s p o n d e n c e  on  t h i s  t o p i c ,  I 
~ n d e r s t a n d  t h a t  you have  a l r e a d y  , w r i t t e n  d i r e c t  t o  o u r  D i v i s i o n s  
7 e q u e s t i n g  a s s i s t a n c e  w i t h  your  r e s e a r c h .  I b e l i e v e  you w i l l  
i ave  r e c e i v e d  r e p l i e s  d i r e c t  from them by now, t o  which I would 
l a v e  n o t h i n g  f u r t h e r  t o  add .  

Yours s i n c e r e l y ,  

Andrew Hun te r  B l a i r  
P r i n c i p a l  E n g i n e e r  ( R i v e r s )  
S t r a t e g y  

. F .  Tagg E s q . ,  
i v e r  E n g i n e e r i n g  Depar tment ,  
y d r a u l i c s  R e s e a r c h ,  
a l l i n g f o r d ,  
con, 
(10 8 B A .  









Northu: 3rla rlvuF.:. 
PO BOX ..i Gosfo<? 
Regent I,entre. 
Gosfoc:!. 
PJewcas:!.: upon :.'E2 3F.c 
Telepho:ie: G ~ s f o r l h  (L':l) :W c ' '  
Telex: 537419 

M r  A  F Tagg 
R i v e r  E n g i n e e r i n g  Deoartment  
H y d r a g l i c s  Res?ar-ch L i m i t e d  
W a l l i n g f o r d  
O x f o r d s h i r e  
OX10 8BA 

Northumbrian 
Water 

..... ... 
^__.....___I-.-'.'. .. ,.. : 

-.-- 
..- ,, ,,-, 1-L ,\,?,jLi'. :I, 

! : 5,- l, : ,:L ::! 
This matlcr IS beirrb alten$fpm,hi,<< ' ?  

M r  J M Storey  : EXE,:~I~Z~' \ 

': 

Dear M r  Tagg 

FLOOD DISCHARGE ASSESSMENT 

F u r t h e r  t o  o u r  r e c e n t  t e l e p h o n e  c o n v e r s a t i o n  r e g a r d i n g  y o u r  r e s e a r c h  p r o j e c t ,  
I am a t t a c h i n g  d e t a i l s  o f  gaug ing  s t a t i o n s  i n  t h i s  A u t h o r i t y ' s  a rea  f o r  w h i c h  
t h e r e  i s  some u n c e r t a i n t y  i n  t h e  r a t i n g  a t  h i g h e r  d i s c h a r g e s .  T h i s  i s  due t o  
e i t h e r  a  sho r tage  o f  c u r r e n t  m e t e r  gaug ings  a t  t h e  r e l e v a n t  s tages,  s i g n i f i c a n t  
f l o w  on t h e  f l o o d  p l a i n  a t  h i g h  d i s c h a r g e s  o r  i n  some cases, a  cornbi .nat ion o f  
t h e  two.  

A t  p r e s e n t  f l o o d  d i s c h a r g e s  a r e  assessed a t  t h e s e  s t a t i o n s  b y  e x t r a p o l a t i o n  o f  
t h e  gauged r a t i n g  and e x a m i n a t i o n  o f  t h e  mean v e l o c i t y / s t a g e  r e l a t i o n s h i p .  
Where t h e r e  i s  s i g n i f i c a n t  f l o w  on  t h e  f l o o d  p l a i n  t h e  e s t i m a t e d  mean v e l o c i t y  
i s  a p p l i e d  t o  t h e  surveyed c r o s s - s e c t i o n  w i t h  some a l l o w a n c e  made f o r  r e d u c e d  
v e l o c i t y  o u t s i d e  t h e  main  channe l .  I t  i s  r e c o g n i s e d  t h a t  t h e s e  methods a r e  n o t  
f u l l y  s a t i s f a c t o r y  and I l o o k  f o r w a r d  w i t h  i n t e r e s t  t o  r e c e i v i n g  f u r t h e r  d e t a i l s  
o f  y o u r  proposed r e s e a r c h  i n  t h i s  i m p o r t a n t  t o p i c .  

Yours s i n c e r e l y  

J M STOREY 
H y d r o m e t r i c s  C o - o r d i n a t o r  

ENCL 

Prov~d~ng comprehens~ve rnanaacmenl o f  wafer. including water resources and supply, sewage services. pollut~on control. river 
rnanagemenr. f~sherles and recreallon In the North East of England. 

Chairman: Sir Michael Straker CBE JP. Chief Executive and Deputy Chairman: W F Ridley. 
Director of Finance. D G Cranston. Director of Operations and Works: N J Rutfle. Secretary and Solicitor: I R Cartwrighl 
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