
SIDERURGIA NACIONAL EP 

Terminal do Sfeixai 
Hydro - IViörphotogicai Study 
additional sediment transport measurements 

March 1982 / P457 

PORT AND WATERWAY ENGINEERS 
hyöRondmiG 



CONTENTS 

1. INTRODUCTION 

2. DESCRIPTION OF MEASUREMENTS 

3. ELABORATION OF THE RESULTS 

k. DISCUSSION OF THE RESULTS 

5. CONCLUSIONS AND RECOMMENDATIONS 



1. INTRODUCTION 

The c a l c u l a t i o n s o f b o t t o m changes p r e s e n t e d i n our r e p o r t " T e r m i n a l 

do S e i x a l H y d r o - m o r p h o l o g i c a l s t u d y " , February 1982 were based on a 

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

w i t h t h e r e s u l t s o f measurements made by Hydronamic i n September 1981. 

These measurements were e x e c u t e d d u r i n g one o f t h e d r i e s t summers 

P o r t u g a l ever have had. 

Because o f t h i s e x c e p t i o n a l summer t h e r e was some doubt on t h e 

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

From a t h e o r e t i c a l p o i n t o f view one can j u s t i f y t h a t t h e i n f l u e n c e 

o f t h e sediments t r a n s p o r t e d by t h e Tagus r i v e r i s n e g l i g i b l e i n t h e 

S e i x a l a r e a , because o f t h e l a r g e d i s t a n c e between t h e p o i n t where 

the r i v e r e n t e r s t h e e s t u a r y ( V i l a Franca de X i r a ) and t h e S e i x a l 

area. 

But i n t h e o r i e s one makes always c e r t a i n assumptions and i t i s t h e r e f o r e 

b e t t e r t o make a d d i t i o n a l measurements i n w i n t e r . Hydronamic b.v. was 

commissioned by S i d e r u r g i a E.P. by t e l e x n r . 1004/gc on January 2 9 t h , 

1982 t o e x e c u t e an a d d i t i o n a l measurement campaign i n w i n t e r . 

T h i s r e p o r t d e a l s w i t h t h e s e a d d i t i o n a l measurements whi c h were executed 

i n t h e p e r i o d f r o m February 2nd u n t i l February 9 t h , 1982. The backbone 

o f t h e equipment was t h e Hydronamic Sediment T r a n s p o r t Meter w h i c h 

encompasses a frame w i t h sensors and a c a l c u l a t o r - u n i t . 

The s u r v e y - v e s s e l and t h e crew were s u p p l i e d by H i d r o t o p L t a . 

Mr. A.C. S t a r i n k from Hydronamic s u p e r v i s e d t h e o p e r a t i o n . 



Because i n our r e p o r t o f February 1982 t h e p r i n c i p l e s o f the Hydronamic 

Sediment T r a n s p o r t Meter and t h e c a l i b r a t i o n method were d i s c u s s e d 

e x t e n s i v e l y , t h i s d i s c u s s i o n i s not r e p e a t e d i n t h i s r e p o r t . 



A l l 90 p r o f i l e s a r e r e g i s t r a t e d . These p r o f i l e s were measured each 

h a l f hour d u r i n g 9-10 hours a day, so almost one t i d a l c y c l e c o u l d 

be covered. 

For c a l i b r a t i o n purposes every day one watersample was taken o u t a t 

a w a t e r depth o f -2.5 m from t h e w a t e r s u r f a c e . 

A l l measurements were executed a c c o r d i n g t h e p l a n n i n g . 



DISCUSSION OF THE RESULTS 

The r e s u l t s o f t h e measurements show t h a t t h e w a t e r i n w i n t e r t i m e 

i s much c l e a r e r than i t i s i n summer. T h i s i s i n c o n t r a d i c t i o n w i t h 

t h e usual v i s u a l o b s e r v a t i o n o f t h e e s t u a r y . 

For l o c a t i o n 5 t h r e e measurements have been made on t h r e e d i f f e r e n t 

d a t e s : 

d a t e c o n c e n t r a t i o n 

grams/m^ 

81 09 04 k6.] 

81 11 13 17-8 

82 02 Ok 3.3 

We have checked i f these v a l u e s were c o r r e c t o r t h a t an e r r o r i n t h e 

sediment-meter d i d occu r . I t proved t h a t t h e same tendency t o c l e a r e r 

w a t e r was a l s o found i n t h e samples we have taken and t e s t e d i n t h e 

l a b o r a t o r y . 

A l s o i t i t e r e s t i n g a r e two measurements i n t h e Cala do M o n t i j o : 

data c o n c e n t r a t i o n 

grams/m^ 

81 11 11 51.9 

82 02 09 A9.6 

I t can be seen t h a t a t t h a t l o c a t i o n t h e r e i s not v e r y much d i f f e r e n c e 

i n c o n c e n t r a t i o n . 



In f i g . 7 t h e c o n c e n t r a t i o n and t h e v e l o c i t y i s g i v e n , b o t h as f u n c t i o n s 

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

reaches t h e v a l u e o f approx. 0.5 m/sec. Then s t i r r i n g up w i l l s t a r t 

a g a i n . On t h e t i d a l f l a t s ( p o i n t s 1 and 2) t h e maximum v e l o c i t i e s 

are r e s p e c t i v e l y 0.48, and 0.4l m/s. 

P o i n t 5 shows v a l u e s between these two groups. 



5. CONCLUSIONS AND RECOMMENDATIONS 

Due t o seasonal i n f l u e n c e s t h e t o t a l s i l t a t i o n i n t h e new channel 

w i l l be less than c a l c u l a t e d i n t h e main r e p o r t . I t has been shown 

t h a t i n t h e S i d e r u r g i a area t h e c o n c e n t r a t i o n i s lower i n w i n t e r than 

i t i s i n summer. 

A l l measurements were made d u r i n g calm w e a t h e r , thus t h e i n f l u e n c e 

o f t h e waves has not been measured. 

I t i s t h e r e f o r e s t i l l a d v i s a b l e t o do some measurements d u r i n g 

waves c o n d i t i o n s . 
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Fig. 4 : Velooity versus trans-port - Byker/Eistein formula 
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