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Improvement of Irrigation Water 

Management in Lebanon & Jordan 

2003÷2007 

Rehabilitation of the River Litani and the affluents 

Lebanon  

Bekaa Va l ley  
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FINAL REPORT 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INDEX OF THE POINTS 
•  L1,L3,L4,L14 – River L i tani  

•  LB2 – River L i tani  and River Berdaouni  

•  LG8 – River L i tani  and River Ghzaiyel  

•  G1,G6,G7,G9 – River Ghzaiyel  

•  GF10– River Ghzaiyel  and River Faregh 
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Final Report 
LITANI RIVER 

L1 point 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Litani River, L1 POINT 
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L1 POINT 

Photo  

 
 

Explanation 

 
 

T h e  s i t u a t i o n  o f  t h e  L i t a n i  R i v e r  i n  L 1  p o i n t  b e f o r e  t h e  j o b s  w e r e  
c h a r a c t e r i z e d  b y  a  c o m p l e x  c o n d i t i o n .  T h e  r i v e r  w a s  e n c i r c l e d  f r o m  t h e  
b u i l d i n g s .  T h i s  p o i n t  i s  v e r y  i m p o r t a n t  b e c a u s e  i s  l o c a t e d  o n  t h e  D a m a s c u s  
r o a d  a n d  n e a r  t o  t h e  h o u s e s .  
T h e  b e d  o f  t h e  r i v e r  i n  p r o x i m i t y  o f  t h e  b r i d g e  w a s  t a l l  d u e  t o  t h e  s o l i d  
d e p o s i t i o n  a n d  t h e  u n c o n t r o l l e d  d i s c h a r g e  o f  g a r b a g e ,  t h i s  l i m i t s  t h e  f l o w  
t h a t  c o u l d  p a s s  t r o u g h  t h e  b r i d g e .  
T h e  b r i d g e  i s  a l s o  c h a r a c t e r i z e d  b y  t h e  p r e s e n c e  o f  p i p a g e s  h u n g  t o  t h e  
d e c k .  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L1 POINT 

Photo  

 
 

Explanation 

 
 

D u r i n g  t h e  w o r k s ,  a c c o r d i n g  t o  t h e  p r e l i m i n a r y  h y d r a u l i c  e v a l u a t i o n  w e  
r e c a l i b r a t e  t h e  r i v e r  s e c t i o n  c l e a n i n g  t h e  s e c t i o n  o f  t h e  r i v e r  u n d e r  t h e  
b r i d g e .  
W e  m o d e l  n e w  r i v e r  b a n k s  w i t h  a p p r o p r i a t e  i n c l i n a t i o n  ( 1 : 3 )  c o m p a t i b l y  
w i t h  t h e  n e w  p r o t e c t i o n s .  
W e  E x e c u t e  g a b i o n s  m a t t r e s s e s  a n d  g e o c o m p o s i t e .  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L1 POINT 

Photo  

 
 

Explanation 

 
 

T h e  w o r k s  c o m p l e t e d  a c c o r d i n g  t o  t h e  p r o j e c t  p r e v i s i o n s  h a v e  c o n c u r r e d  t o  
r e a c h  b e t t e r  c o n d i t i o n s  f o r  t h e  r i v e r  f l o w s .   
T h e  r e c a l i b r a t i o n  o f  t h e  r i v e r  b e d  a n d  b a n k s  h a v e  g r a n t e d  s a f e r  c o n d i t i o n  
f o r  t h e  b r i d g e  i n c r e a s i n g  t h e  p o t e n t i a l  m a x i m u m  r i v e r  f l o w .  
T h e  n e w  p r o t e c t i o n s  ( g a b i o n s  a n d  g e o c o m p o s i t e ) o f  t h e  r i v e r  b a n k s  a r e  m o r e  
s u s t a i n a b l e  a n d  p e r m i t  a  s i m p l e  m a i n t e n a n c e .  
T h e  h o u s e s  a n d  t h e  D a m a s c u s  r o a d  a r e  s a f e r  f r o m  t h e  f l o o d s .  
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PROJECT PLAN  

Reference Data: Litani River, L1 POINT 
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             Geocomposite 
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AS – BUILT CONDITIONS  

Reference Data: Litani River, L1 POINT 
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FINAL ACCOUNTING  

Reference Data: Litani River, L1 POINT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Report 
LITANI RIVER 

L3 point 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Litani River, L3 POINT 
 
 
 

 
 
 

L3
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L3 POINT 

Photo 
description 

 
 

Explanation 

 
 

T h e  s i t u a t i o n  o f  t h e  L i t a n i  R i v e r  i n  L 3  p o i n t  b e f o r e  t h e  j o b s  w e r e  
c h a r a c t e r i z e d  b y  a  c o m p l e x  c o n d i t i o n .  T h e  a r e a  w a s  c h a r a c t e r i z e d  b y  s e v e r a l  
e p i s o d e  o f  f l o o d  w i t h  d a m a g e s  f o r  t h e  p r i v a t e  p r o p e r t i e s ,  a g r i c u l t u r a l  a r e a  
a n d  p r o b l e m s  f o r  t h e  r o a d  c i r c u l a t i o n .  T h i s  c a u s e s  d a n g e r  b e c a u s e  t h e  
c o n n e c t i o n  w i t h  o t h e r  v i l l a g e s  w a s  s o  d i f f i c u l t .  
T h e  b e d  o f  t h e  r i v e r  i n  p r o x i m i t y  o f  t h e  b r i d g e  w a s  t a l l  d u e  t o  t h e  s o l i d  
d e p o s i t i o n ,  a n d  a l s o  t h e  b r i d g e  w a s  c h a r a c t e r i z e d  b y  t h e  p r e s e n c e  o f  
p i p a g e s  h u n g  t o  t h e  d e c k .  T h i s  l i m i t s  t h e  f l o w  t h a t  c o u l d  p a s s  t r o u g h  t h e  
b r i d g e  a n d  c a u s e s  t h e  f l o o d s .  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L3 POINT 

Photo 
description 

 
 

Explanation 

 
 

D u r i n g  t h e  w o r k s ,  a c c o r d i n g  t o  t h e  p r e l i m i n a r y  h y d r a u l i c  e v a l u a t i o n  w e  
e n l a r g e  t h e  w i d t h  o f  t h e  r i v e r  t o  1 8  m .  
W e  m o d e l  n e w  r i v e r  b a n k s  w i t h  a p p r o p r i a t e  i n c l i n a t i o n  ( 1 : 3 )  c o m p a t i b l y  
w i t h  t h e  n e w  p r o t e c t i o n s  
W e  E x e c u t e  1 6 0  m .  o f  g a b i o n s  &  g e o c o m p o s i t e  f o r  e v e r y  s i d e  o f  t h e  r i v e r ,  
c l e a n i n g  t h e  b e d  a n d  r e c a l i b r a t i n g  t h e  b a n k s  f o r  a p p r o x i m a t e l y  4  K m .  
W e  e x t e n d  t h e  p i p e s  a n d  c r e a t e  a  c o r r e c t  i n t e r s e c t i o n  w i t h  t h e  r i v e r  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L3 POINT 

Photo 
description 

 
 

Explanation 

 
 

T h e  w o r k s  c o m p l e t e d  a c c o r d i n g  t o  t h e  p r o j e c t  p r e v i s i o n s  h a v e  c o n c u r r e d  t o  
r e a c h  b e t t e r  c o n d i t i o n s  f o r  t h e  r i v e r  f l o w s .   
T h e  r e c a l i b r a t i o n  o f  t h e  r i v e r  b e d  a n d  b a n k s  h a v e  g r a n t e d  s a f e r  c o n d i t i o n  
f o r  t h e  b r i d g e .  
T h e  n e w  p r o t e c t i o n s  ( g a b i o n s  a n d  g e o c o m p o s i t e ) o f  t h e  r i v e r  b a n k s  a r e  m o r e  
s u s t a i n a b l e  a n d  p e r m i t  a  s i m p l e  m a i n t e n a n c e .  
C u l t i v a t e d  l a n d s  a r e  s a f e r  f r o m  t h e  f l o o d i n g  a n d   
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PROJECT PLAN  

Reference Data: Litani River, L3 POINT 
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AS – BUILT CONDITIONS  

Reference Data: Litani River, L3 POINT 
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Reference Data: Litani River, L3 POINT 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Litani River, L4 POINT 
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L4 POINT 

Photo  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L4 POINT 
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L4 POINT 

Photo  
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PROJECT PLAN  

Reference Data: Litani River, L4 POINT 
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AS – BUILT CONDITIONS  

Reference Data: Litani River, L4 POINT 
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Reference Data: Litani River, L4 POINT 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Litani River, L14 POINT 
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L14 POINT 

Photo  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L14 POINT 

Photo  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, L14 POINT 

Photo  
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PROJECT PLAN  

Reference Data: Litani River, L14 POINT 
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AS – BUILT CONDITIONS  

Reference Data: Litani River, L14 POINT 
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Reference Data: Litani River, L14 POINT 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Litani River, Berdaouni River, LB2 POINT 
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EVALUATION OF THE JOBS  

Reference Data: Litani River, Berdaouni River, LB2 POINT 

Photo  

 
 

Explanation 

 
 

T h e  s i t u a t i o n s  a t  t h e  c o n f l u e n c e  o f  t h e  L i t a n i  R i v e r  a n d  B e r d a o u n i  R i v e r  
b e f o r e  t h e  j o b s  w e r e  c h a r a c t e r i z e d  b y  r i v e r  b a n k s  w i t h o u t  p r o t e c t i o n  a n d  w i t h  
h e a v y  s i g n s  o f  e r o s i o n .  S o m e  d a m p s  a r e  l o c a t e d  i n  t h e  r i v e r  o b s t r u c t i n g  t h e  
f l o w .  
T h e  w i d t h  o f  t h e  s e c t i o n  w a s  v a r i a b l e  a n d  l o c a l l y  w a s  t o o  m u c h  l o w  t o  p e r m i t  
t h e  r e g u l a r  f l o w  o f  t h e  w a t e r  i n  c a s e  o f  p e a k  f l o w s .  T h i s  s i t u a t i o n  c a u s e s  
s e v e r a l  c a s e  o f  f l o o d i n g  w i t h  b a d  c o n d i t i o n s  f o r  t h e  a g r i c u l t u r e .  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, Berdaouni River, LB2 POINT 

Photo  

 
 

Explanation 

 
 

D u r i n g  t h e  w o r k s ,  a c c o r d i n g  t o  t h e  p r e l i m i n a r y  h y d r a u l i c  e v a l u a t i o n  w e  
e n l a r g e  t h e  w i d t h  o f  t h e  r i v e r  t o  r e a c h  a  s a f e r  c o n d i t i o n  o f  f l o w .  
W e  m o d e l  n e w  r i v e r  b a n k s  w i t h  3  K m  o f  r e c a l i b r a t i o n .  W e  e x e c u t e  
m a t t r e s s e s  a n d  g a b i o n s  w i t h  g e o c o m p o s i t e  o n  e v e r y  b a n k .  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, Berdaouni River, LB2 POINT 

Photo  

 
 

Explanation 

 
 

T h e  w o r k s  c o m p l e t e d  a c c o r d i n g  t o  t h e  p r o j e c t  p r e v i s i o n s  h a v e  c o n c u r r e d  t o  
r e a c h  b e t t e r  c o n d i t i o n s  f o r  t h e  r i v e r  f l o w s .   
T h e  r e c a l i b r a t i o n  o f  t h e  r i v e r  b e d  a n d  b a n k s  h a v e  g r a n t e d  s a f e r  c o n d i t i o n  i n  
c a s e  o f  f l o o d .  
T h e  n e w  p r o t e c t i o n s  ( g a b i o n s  a n d  g e o c o m p o s i t e ) o f  t h e  r i v e r  b a n k s  a r e  m o r e  
s u s t a i n a b l e  a n d  p e r m i t  a  s i m p l e  m a i n t e n a n c e .  
C u l t i v a t e d  l a n d s  a r e  s a f e r  f r o m  t h e  f l o o d i n g .   
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PROJECT PLAN  

Reference Data: Litani River, Berdaouni River, LB2 POINT 
 

 

             Gabions and geocomposite 
 
             Mattresses and geocomposite 
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AS – BUILT CONDITIONS  

Reference Data: Litani River, Berdaouni River, LB2 POINT 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A
.V

.S
.I

. 
A

s
s

o
c

ia
z

io
n

e
 V

o
lo

n
ta

ri
 p

e
r 

il
 S

e
rv

iz
io

 I
n

te
rn

a
z

io
n

a
le

 
L

.R
.A

. 
L

it
a

n
i 

R
iv

e
r 

A
u

th
o

ri
ty

 
S

T
U

D
IO

 A
S

S
O

C
IA

T
O

 I
n

g
e

g
n

e
ri

a
 A

rc
h

it
e

tt
u

ra
 U

rb
a

n
is

ti
ca

 -
 M

o
ra

z
z

o
n

e
 (

V
A

) 
It

a
ly

 

 

 

FINAL ACCOUNTING  

Reference Data: Litani River, Berdaouni River, LB2 POINT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Report 
LITANI-GHZAIYEL RIVERS 

LG8 point 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Litani River, Ghzaiyel River, LG8 POINT 
 
 
 

 
 
 

LG8
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EVALUATION OF THE JOBS  

Reference Data: Litani River, Ghzaiyel River, LG8 POINT 

Photo  

 
 

Explanation 

 
 

T h e  s i t u a t i o n s  a t  t h e  c o n f l u e n c e  o f  t h e  L i t a n i  R i v e r  a n d  G h z a i y e l  R i v e r  b e f o r e  
t h e  j o b s  w e r e  c h a r a c t e r i z e d  b y  s o m e  d a m p s  l o c a t e d  i n  t h e  r i v e r  o b s t r u c t i n g  
t h e  f l o w .  
T h e  w i d t h  o f  t h e  s e c t i o n  w a s  v a r i a b l e  a n d  l o c a l l y  w a s  t o o  m u c h  l o w  t o  p e r m i t  
t h e  r e g u l a r  f l o w  o f  t h e  w a t e r  i n  c a s e  o f  p e a k  f l o w s .  T h e r e  a r e  t h e  p r e s e n c e  o f  
a  p u m p  s t a t i o n  i n  p r o x i m i t y  o f  t h e  r i v e r  b a n k s  w i t h  p r o b l e m  o f  s t a b i l i t y  i n  
c a s e  o f  e v o l u t i o n  o f  t h e  e r o s i o n .  
T h i s  g e n e r a l  s i t u a t i o n  c a u s e s  s e v e r a l  c a s e  o f  f l o o d i n g  w i t h  b a d  c o n d i t i o n s  f o r  
t h e  a g r i c u l t u r e .  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, Ghzaiyel River, LG8 POINT 

Photo  

 
 

Explanation 

 
 

T h e  w o r k s  e x e c u t e d  o n  2 0 0 7  c o m p r i s e :  
-  G a b i o n s  f o r  2 0  L m  
-  T o t a l  r i v e r  r e - c a l i b r a t i o n  a l o n g  L i t a n i  a n d  G h z a i y e l  r i v e r  t o o  f o r  a  t o t a l  

o f  4 . 3  K m  u p s t r e a m  a n d  d o w n s t r e a m  o f  t h e  c o n f l u e n c e .  E x e c u t e d  b y  t h e  
L . R . A .  a n d  p a r t i a l l y  w i t h  f u n d s  o f  t h e  p r o j e c t  
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EVALUATION OF THE JOBS  

Reference Data: Litani River, Ghzaiyel River, LG8 POINT 

Photo  

 
 

Explanation 

 
 

T h e  w o r k s  h a v e  c o n c u r r e d  t o  r e a c h  b e t t e r  c o n d i t i o n s  f o r  t h e  r i v e r  f l o w s .   
T h e  r e c a l i b r a t i o n  o f  t h e  r i v e r  b e d  a n d  b a n k s  h a v e  g r a n t e d  s a f e r  c o n d i t i o n  i n  
c a s e  o f  f l o o d .  
T h e  n e w  p r o t e c t i o n s  o f  t h e  r i v e r  b a n k s  n e a r  t h e  p u m p  s t a t i o n  p r e v e n t  t h e  
e r o s i o n  a n d  p r o t e c t  t h e  b u i l d i n g  f r o m  f l o o d .  
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PROJECT PLAN  

Reference Data: Litani River, Ghzaiyel River, LG8 POINT 
 
 

             Gabions 
 
             Geocomposite 
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AS – BUILT CONDITIONS  

Reference Data: Litani River, Ghzaiyel River, LG8 POINT 
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FINAL ACCOUNTING  

Reference Data: Litani River, Ghzaiyel River, LG8 POINT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Report 
GHZAIYEL RIVER 

G1 point 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Ghzaiyel River, Damascus Road, G1 POINT 
 
 
 

 
 
 

G1 
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, Damascus Road, G1 POINT 

Photo  

 

 

Explanation 

 
 

T h e  s i t u a t i o n s  o f  t h e  G z a y e l  R i v e r  b e f o r e  t h e  j o b s  w e r e  c h a r a c t e r i z e d  b y  r i v e r  
b a n k s  w i t h o u t  p r o t e c t i o n  a n d  w i t h  h e a v y  s i g n s  o f  e r o s i o n .   
T h e  b e d  o f  t h e  r i v e r  i n  p r o x i m i t y  o f  t h e  b r i d g e  w a s  t a l l  d u e  t o  t h e  s o l i d  
d e p o s i t i o n  a n d  t h e  u n c o n t r o l l e d  d i s c h a r g e  o f  g a r b a g e ,  T h i s  l i m i t s  t h e  f l o w  
t h a t  c o u l d  p a s s  t r o u g h  t h e  b r i d g e .  
T h e  w i d t h  o f  t h e  s e c t i o n  w a s  v a r i a b l e  a n d  l o c a l l y  w a s  t o o  m u c h  l o w  t o  p e r m i t  
t h e  r e g u l a r  f l o w  o f  t h e  w a t e r  i n  c a s e  o f  p e a k  f l o w s .  T h i s  s i t u a t i o n  c a u s e s  
s e v e r a l  c a s e  o f  f l o o d i n g  w i t h  b a d  c o n d i t i o n s  f o r  t h e  a g r i c u l t u r e .  
N e a r  t h e  b r i d g e  w e  c a n  f o u n d  w a s t e  w a t e r  p i p e  t h a t  w i t h o u t  c o n t r o l  
d i s c h a r g e  s e w a g e  i n t o  t h e  r i v e r .  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, Damascus Road, G1 POINT 

Photo  

 

 

Explanation 

 
 

D u r i n g  t h e  w o r k s ,  a c c o r d i n g  t o  t h e  p r e l i m i n a r y  h y d r a u l i c  e v a l u a t i o n  w e  
e n l a r g e  t h e  w i d t h  o f  t h e  r i v e r  t o  1 8  m .  
W e  m o d e l  n e w  r i v e r  b a n k s  w i t h  a p p r o p r i a t e  i n c l i n a t i o n  ( 1 : 3 )  c o m p a t i b l y  
w i t h  t h e  n e w  p r o t e c t i o n s  
W e  E x e c u t e  1 6 0  m .  o f  g a b i o n s  &  g e o c o m p o s i t e  f o r  e v e r y  s i d e  o f  t h e  r i v e r ,  
c l e a n i n g  t h e  b e d  a n d  r e c a l i b r a t i n g  t h e  b a n k s  f o r  a p p r o x i m a t e l y  4  K m .  
W e  e x t e n d  t h e  p i p e s  a n d  c r e a t e  a  c o r r e c t  i n t e r s e c t i o n  w i t h  t h e  r i v e r  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, Damascus Road, G1 POINT 

Photo  

 

 

Explanation 

 
 

T h e  w o r k s  c o m p l e t e d  a c c o r d i n g  t o  t h e  p r o j e c t  p r e v i s i o n s  h a v e  c o n c u r r e d  t o  
r e a c h  b e t t e r  c o n d i t i o n s  f o r  t h e  r i v e r  f l o w s .   
T h e  r e c a l i b r a t i o n  o f  t h e  r i v e r  b e d  a n d  b a n k s  h a v e  g r a n t e d  s a f e r  c o n d i t i o n  
f o r  t h e  b r i d g e .  
T h e  n e w  p r o t e c t i o n s  ( g a b i o n s  a n d  g e o c o m p o s i t e ) o f  t h e  r i v e r  b a n k s  a r e  m o r e  
s u s t a i n a b l e  a n d  p e r m i t  a  s i m p l e  m a i n t e n a n c e .  
C u l t i v a t e d  l a n d s  a r e  s a f e r  f r o m  t h e  f l o o d i n g .  
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PROJECT PLAN  

Reference Data: Ghzaiyel River, Damascus Road, G1 POINT 
 
 
 
 

 
 
 

             Gabions 
 
             Geocomposite 
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AS – BUILT CONDITIONS  

Reference Data: Ghzaiyel River, Damascus Road, G1 POINT 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 A

.V
.S

.I
. 

A
s

s
o

c
ia

z
io

n
e

 V
o

lo
n

ta
ri

 p
e

r 
il

 S
e

rv
iz

io
 I

n
te

rn
a

z
io

n
a

le
 

L
.R

.A
. 

L
it

a
n

i 
R

iv
e

r 
A

u
th

o
ri

ty
 

S
T

U
D

IO
 A

S
S

O
C

IA
T

O
 I

n
g

e
g

n
e

ri
a

 A
rc

h
it

e
tt

u
ra

 U
rb

a
n

is
ti

ca
 -

 M
o

ra
z

z
o

n
e

 (
V

A
) 

It
a

ly
 

 

 

FINAL ACCOUNTING  

Reference Data: Ghzaiyel River, Damascus Road, G1 POINT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Report 
GHZAIYEL RIVER 

G6 point 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Ghzaiyel River, G6 POINT 
 
 
 

 
 
 

G6
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G6 POINT 

Photo  

 

Explanation 

 
 

T h e  s i t u a t i o n s  o f  t h e  G z a y e l  R i v e r  b e f o r e  t h e  j o b s  w e r e  c h a r a c t e r i z e d  b y  r i v e r  
b a n k s  w i t h o u t  p r o t e c t i o n  a n d  w i t h  s i g n s  o f  e r o s i o n .   
T h e  b e d  o f  t h e  r i v e r  i n  p r o x i m i t y  o f  t h e  b r i d g e  w a s  t a l l  d u e  t o  t h e  s o l i d  
d e p o s i t i o n .  T h i s  l i m i t s  t h e  f l o w  t h a t  c o u l d  p a s s  t r o u g h  t h e  b r i d g e .  
T h e  w i d t h  o f  t h e  s e c t i o n  w a s  v a r i a b l e  a n d  l o c a l l y  w a s  t o o  m u c h  l o w  t o  p e r m i t  
t h e  r e g u l a r  f l o w  o f  t h e  w a t e r  i n  c a s e  o f  p e a k  f l o w s .  T h i s  s i t u a t i o n  c a u s e s  
s e v e r a l  c a s e  o f  f l o o d i n g  w i t h  b a d  c o n d i t i o n s  f o r  t h e  a g r i c u l t u r e  a n d  t h e  
h o u s e s  s i t u a t e d  i n  p r o x i m i t y  o f  t h e  r i v e r .  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G6 POINT 

Photo  

 
 

Explanation 

 
 

D u r i n g  t h e  w o r k s ,  a c c o r d i n g  t o  t h e  p r e l i m i n a r y  h y d r a u l i c  e v a l u a t i o n  w e  r e -
a r r a n g e  t h e  s e c t i o n  o f  t h e  r i v e r  r e m o v i n g  t h e  s o l i d  d e p o s i t i o n .  
W e  m o d e l  n e w  r i v e r  b a n k s  w i t h  a p p r o p r i a t e  i n c l i n a t i o n  c o m p a t i b l y  w i t h  t h e  
n e w  p r o t e c t i o n s  
W e  r e i n f o r c e  t h e  b a n k s  w i t h  m a t t r e s s e s  a n d  g a b i o n s  o n  e v e r y  s i d e  o f  t h e  
r i v e r ,  c l e a n i n g  t h e  b e d  a n d  r e c a l i b r a t i n g  t h e  b a n k s  u p s t r e a m  a n d  
d o w n s t r e a m  t h e  b r i d g e .  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G6 POINT 

Photo  

 
 

Explanation 

 
 

T h e  w o r k s  h a s  b e e n  c o m p l e t e d  a c c o r d i n g  t o  t h e  p r o j e c t  p r e v i s i o n s  a n d  t h e  
h y d r a u l i c  e v a l u a t i o n  c a r r i e d  o u t  w i t h  t h e  s u p p o r t  o f  t h e  L i t a n i  R i v e r  
A u t h o r i t y .  W e  h a d  r e a c h e d  b e t t e r  c o n d i t i o n s  f o r  t h e  r i v e r  f l o w s .   
T h e  r e c a l i b r a t i o n  o f  t h e  r i v e r  b e d  a n d  b a n k s  h a v e  g r a n t e d  s a f e r  c o n d i t i o n  
f o r  t h e  b r i d g e .  
T h e  n e w  p r o t e c t i o n s  ( g a b i o n s  a n d  g e o c o m p o s i t e ) o f  t h e  r i v e r  b a n k s  a r e  m o r e  
s u s t a i n a b l e  a n d  p e r m i t  a  s i m p l e  m a i n t e n a n c e .  
C u l t i v a t e d  l a n d s  a n d  h o u s e s  a r e  m o r e  s a f e r  f r o m  t h e  f l o o d i n g   
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PROJECT PLAN  

Reference Data: Ghzaiyel River, G6 POINT 
 
 
 

 

 

             Gabions 
 
             Geocomposite 
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AS – BUILT CONDITIONS  

Reference Data: Ghzaiyel River, G6 POINT 
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FINAL ACCOUNTING  

Reference Data: Ghzaiyel River, G6 POINT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Report 
GHZAIYEL RIVER 

G7 point 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Ghzaiyel River, G7 POINT 
 
 
 

 
 
 

G7
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G7 POINT 

Photo  
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T h e  s i t u a t i o n s  o f  t h e  G z a y e l  R i v e r  b e f o r e  t h e  j o b s  w e r e  c h a r a c t e r i z e d  b y  r i v e r  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G7 POINT 
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D u r i n g  t h e  w o r k s ,  a c c o r d i n g  t o  t h e  p r e l i m i n a r y  h y d r a u l i c  e v a l u a t i o n  w e  r e -
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G7 POINT 
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PROJECT PLAN  

Reference Data: Ghzaiyel River, G7 POINT 
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AS – BUILT CONDITIONS  

Reference Data: Ghzaiyel River, G7 POINT 
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FINAL ACCOUNTING  

Reference Data: Ghzaiyel River, G7 POINT 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Ghzaiyel River, G9 POINT 
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G9 POINT 

Photo  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G9 POINT 
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D u r i n g  t h e  w o r k s ,  a c c o r d i n g  t o  t h e  p r e l i m i n a r y  h y d r a u l i c  e v a l u a t i o n  w e  r e -
a r r a n g e  t h e  s e c t i o n  o f  t h e  r i v e r  r e m o v i n g  t h e  s o l i d  d e p o s i t i o n .  
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r i v e r ,  c l e a n i n g  t h e  b e d  a n d  r e c a l i b r a t i n g  t h e  b a n k s  u p s t r e a m  a n d  
d o w n s t r e a m  t h e  b r i d g e .  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, G9 POINT 

Photo  
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T h e  w o r k s  h a s  b e e n  c o m p l e t e d  a c c o r d i n g  t o  t h e  p r o j e c t  p r e v i s i o n s  a n d  t h e  
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A u t h o r i t y .  W e  h a d  r e a c h e d  b e t t e r  c o n d i t i o n s  f o r  t h e  r i v e r  f l o w s .   
T h e  r e c a l i b r a t i o n  o f  t h e  r i v e r  b e d  a n d  b a n k s  h a v e  g r a n t e d  s a f e r  c o n d i t i o n  
f o r  t h e  b r i d g e .  
T h e  n e w  p r o t e c t i o n s  ( g a b i o n s  a n d  m a t t r e s s e s ) o f  t h e  r i v e r  b a n k s  a r e  m o r e  
s u s t a i n a b l e  a n d  p e r m i t  a  s i m p l e  m a i n t e n a n c e .  
C u l t i v a t e d  l a n d s  a n d  h o u s e s  a r e  m o r e  s a f e r  f r o m  t h e  f l o o d i n g   
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PROJECT PLAN  

Reference Data: Ghzaiyel River, G9 POINT 
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AS – BUILT CONDITIONS  

Reference Data: Ghzaiyel River, G9 POINT 
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Reference Data: Ghzaiyel River, G9 POINT 
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LOCALIZATION OF THE PLAN AREA  

Reference Data: Ghzaiyel River, Faregh River, GF10 POINT 
 
 
 

 
 
 

GF10 
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, Faregh River, GF10 POINT 

Photo  

 
 

Explanation 

 
 

T h e  s i t u a t i o n s  o f  t h e  G z a y e l  R i v e r  a t  t h e  c o n f l u e n c e  w i t h  E l  F a r e g h  r i v e r  
b e f o r e  t h e  j o b s  w e r e  c h a r a c t e r i z e d  b y  a  w i d e  r i v e r  s e c t i o n  w i t h o u t  b a n k s  
p r o t e c t i o n  a n d  w i t h  t h e  p r e s e n c e  o f  a  p u m p  s t a t i o n  o n  t h e  l e f t  s i d e  u p s t r e a m  
o f  t h e  c o n f l u e n c e .   
T h e  b e d  o f  t h e  r i v e r  i n  p r o x i m i t y  o f  t h e  c o n f l u e n c e  w a s  c h a r a c t e r i z e d  b y  s o l i d  
d e p o s i t i o n  a n d  u n c o n t r o l l e d  g r o w t h  o f  t h e  v e g e t a t i o n .  
T h e  w i d t h  o f  t h e  s e c t i o n  w a s  v a r i a b l e  a n d  n e e d s  a  r e g u l a t i o n  t o  g i v e  a  r i g h t  
d i r e c t i o n  a t  t h e  f l o w .  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, Faregh River, GF10 POINT 

Photo  

 
 

Explanation 

 
 

T h e  w o r k s  w e r e  b e e n  c h a r a c t e r i z e d  b y  t w o  i n t e g r a t e d  p a r t i c i p a t i o n s ,  t h e  
L i t a n i  R i v e r  A u t h o r i t y  p r o v i d e  a n  e x t e n d e d  r e c a l i b r a t i o n  o f  t h e  r i v e r  s e c t i o n  
a l o n g  2  K m  a n d  w e  h a v e  d o n e  a  l o c a l i z e d  p r o t e c t i o n  o f  t h e  l e f t  r i v e r  b a n k s  
n e a r  t h e  p u m p  s t a t i o n  
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EVALUATION OF THE JOBS  

Reference Data: Ghzaiyel River, Faregh River, GF10 POINT 

Photo  

 
 

Explanation 

 
 

A f t e r  t h e  w o r k s  w e  h a v e  g u a r a n t e e d  a  b e t t e r  f l o w  t o  t h e  w a t e r  c u r r e n t  
p r o t e c t i n g  t h e  b a n k s  m o r e  v u l n e r a b l e  ( p u m p  s t a t i o n )  f r o m  t h e  e r o s i o n .  
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PROJECT PLAN  

Reference Data: Ghzaiyel River, Faregh River, GF10 POINT 
 

 

             Gabions 
 
             Geocomposite 
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AS – BUILT CONDITIONS  

Reference Data: Ghzaiyel River, Faregh River, GF10 POINT 
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FINAL ACCOUNTING  

Reference Data: Ghzaiyel River, Faregh River, GF10 POINT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 



G1
Critical Point
 Existences of Bridge - Damascus Road - works executed on 2005 - Enlarged the river from 10m to 18m. Create New River Banks. Execution of 160L.m of Gabions & Geocomposite for every side of the river.
Cleaning for 4 Km with the excavator provided by the project.   

user
Note
None set by user

user
Note
Marked set by user

user
Note
MigrationConfirmed set by user

user
Note
Accepted set by user

L1
Critical point
Existences of Bridge - Damascus Road. Works executed 2005. Gabions & Geocomposite for 160 Lm for every side of the river. cleaning for the river with the excavator of the project for 4 Km.

LB2
Critical point
Joint of Berdawni and Litani River - Execution of 220 m2 of mattresses for the banks of the river. Gabions for 18 Lm. Geocomposite for 102 Lm. Cleaning for 3 Km with LRA and the excavator of the project.

user
Note
None set by user

GF 10
Critical point
 Works executed on 2007 - Gabions for 20 Lm - Existence of irrigation pumping station  - River Re-calibration for 2 Km by the LRA.

LG 8
Critical Point
Works executed on 2007 - Gabions for 20 Lm - Existence of irrigation pumping station  - River Re-calibration for 4 Km by the LRA.& 300 Lm by the project as addendum on the contract for 4500 Euros.

G 9
Critical Point
Existence of Bridge- Works executed on 2007 - Gabions for 60 Lm - Geocomposite 40 lm - River Re-calibration for 2 Km by the LRA. 

L 3 
Critical Point
Existence of Bridge - Marj Area - Works executed on 2005 - Gabions work for 110 Lm - Geocomposite for 102 Lm - Extension for the drainage culverts - Cleaning for 2.5 Km. with the excavator of the project.

G 7
Critical Point
Existence of Bridge- Works executed on 2007 - Gabions for 15 Lm - Geocomposite 60 lm with gabions of 50 cm height. 

G 6
Critical point
Existence of Bridge- Works executed on 2007 - Gabions for 20 Lm - Geocomposite 80 lm with gabions of 50 cm height. 

L 4
Critical Point
Existence of cow farm - works executed on 2005 - Cleaning the river for 2 Km.

user
Line
Re-calibration 300 m

user
Line
Re-calibration 2 Km


user
Line
Re-calibration 2 Km

user
Line
Re- calibration 4 Km

user
Line
Re-calibration for 4Km

user
Line
Re-calibration 160m

user
Line
Re-calibration 4 Km

user
Line
Re-calibration 4 Km

L 14
Critical Point
A big area of erosion near the location of the service center in Kherbet Kanafar (IRWA Project) - Works carried out on 2005 - Backfilling the area with rocks as foundation and covered with selected soil. (Volume 6330 m3) - Re-calibration of the banks for 200 Lm.



 
 
River machinaries purchased by the project 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



River cleaning using the machines provided by IrWa 



 
 
 

Comparision between the state of some of the critical points before and after 
IrWa’s intervention 

   

 
 
 
 
 



 

  
 
 



 
 



Intervention techniques 
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