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1 square kilometre =  100 hectares
=  400 mesharas

1 meshara
1 cubic metre

=  0.62 acres approximately
=  35.3 cubic feet
=  1,000 litres

1 milliard =  1,000,000,000 cubic metres
=  1 cubic kilometre
=  810,000 acre-feet

1 cubic metre per second =  35.3 cubic feet per second 
(cumec) (cusecs)

If  discharge uniform throughout the year,
1 milliard per year
1 cumen

=  32 cumecs approximately
=  1 cumec-month
= 0.0026 milliards approximately
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4 .  T h e  g r o s s  a r e a s  a r e  d e f i n e d  a s  t h e  a r e a s  w h i c h ,  r e g a r d l e s s  o f  w h e t h e r  o r  n o t  t h e y  a r e 
s u i t a b l e  f o r  c u l t i v a t i o n ,  l i e  w i t h i n  t h e  s c o p e  o f  t h e  p r o p o s e d  c a n a l  s y s t e m s .  T h e  a d d i t i o n a l 
l a n d s  c o m m a n d e d  a n d  e s t i m a t e d  a s  c u k u r a b l e ,  w h i c h  a r e  i n c l u d e d  i n  t h e  g r o s s  a r e a s ,  a r e  o n 
t h e  o u t s k i r t s  o f  t h e  a r e a s  k n o w n  b y  t h e  n a m e s  i n d i c a t e d ,  b u t  b e i n g  a l r e a d y  g e n e r a l l y  u n d e r 
i r r i g a t i o n  h a v e  n o t  b e e n  c o v e r e d  b y  o u r  s o i l  a n d  l a n d  s u r v e y s .  A s  t h e y  c o u l d  b e  i r r i g a t e d  b y 
t h e  p r o p o s e d  c a n a l  s y s t e m s  m o r e  c o n v e n i e n t l y  t h a n  b y  t h e i r  p r e s e n t  m e a n s  w e  h a v e  c o n s i d e r e d 
i t  n e c e s s a r y  t o  p r o v i d e  f o r  t h e i r  w a t e r  r e q u i r e m e n t s ;  t h e  p r o b a b l e  p r o p o r t i o n  o f  c u l t u r a b l e 
l a n d  i n  t h e s e  a r e a s  h a s  b e e n  a s s e s s e d  b y  c o m p a r i s o n  w i t h  a d j a c e n t  c l a s s i f i e d  l a n d .  I n  t h e  c a s e 
o f  t h e  N a h r w a n  C a n a l  p r a c t i c a l l y  a l l  t h e  a r e a  i n  q u e s t i o n  i s  m i r i  s i r / l a n d .

A d h a i m  A r e a
5 .  T h e  A d h a i m  a r e a  i s  s i t u a t e d  o n  b o t h  b a n k s  o f  t h e  A d h a i m  R i v e r  a f t e r  i t s  p a s s a g e 

t h r o u g h  t h e  J e b e l  H a m r i n  a n d  e x t e n d s  t o  t h e  T i g r i s  i n  t h e  s o u t h .  T h e  c u l t u r a b l e  a r e a  o n  t h e 
r i g h t  b a n k ,  w h i c h  i s  w i t h i n  S a m a r r a h  Q a d h a ,  i s  s e v e r e l y  l i m i t e d  o n  i t s  w e s t e r n  s i d e  b y  s a n d 
d u n e s  a n d  t h e  S h a r i  d e p r e s s i o n ;  t h a t  o n  t h e  l e f t  b a n k ,  w h i c h  i s  w i t h i n  K h a l i s  Q a d h a ,  i s 
b o u n d e d  o n  t h e  s o u t h - e a s t  b y  t h e  K h a l i s  C a n a l  a r e a  a n d  i s  k n o w n  a s  t h e  A r a d h i - e l - G h u r f a . 
T h e  a r e a  h a s  b e e n  i r r i g a t e d  a t  v a r i o u s  t i m e s  i n  t h e  p a s t  b y  c a n a l s  d e r i v i n g  f r o m  t h e  A d h a i m 
R i v e r  w h o s e  s u p p l i e s  w e r e  a l m o s t  c e r t a i n l y  s u p p l e m e n t e d  f o r  t h i s  p u r p o s e  f r o m  t h e  L e s s e r  Z a b 
R i v e r .  I t  i s  n o w  c u l t i v a t e d  w i t h  w i n t e r  c e r e a l s  g r o w n  o n  r a i n f a l l ,  a n d  t h e r e  i s  s o m e  p u m p 
i r r i g a t i o n  f r o m  t h e  T i g r i s  o n  t h e  s o u t h e r n  f r i n g e s .

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

p r e s e n t  t a i l s  o f  t h e  l e f t  b a n k  c a n a l s  f r o m  D i y a l a  W e i r  a n d  t h e  a r e a s  n o w '  i r r i g a t e d  b y  p u m p s  o n 
t h e  D i y a l a  a n d  T i g r i s  R i v e r s .  I t  i s  d i v i d e d  b e t w e e n  t h e  L e w a  o f  B a g h d a d ,  D i y a l a  a n d  K u t . 
T h e  a n c i e n t  N a h r w a n  C a n a l  p a s s e s  t h r o u g h  t h e  m i d d l e  o f  t h e  a r e a  b u t  c o m m a n d s  g e n e r a l l y 
o n l y  t h e  l a n d s  o n  i t s  s o u t h e r n  b a n k ,  t o g e t h e r  w i t h  t h e  s o u t h - e a s t e r n  q u a d r a n t ;  t h e  r e m a i n d e r 
o f  t h e  a r e a ,  w h e n  i r r i g a t e d  i n t e r m i t t e n t l y  i n  t h e  p a s t ,  w a s  s e r v e d  b y  r i v e r s  a n d  c a n a l s  d e r i v i n g 
f r o m  t h e  D i y a l a  R i v e r  n e a r  t h e  J e b e l  H a m r i n .  T o  t h i s  e x t e n t  a p p l i c a t i o n  o f  t h e  n a m e 
“  N a h r w a n  ”  t o  t h e  a r e a  l e a d s  t o  s o m e  c o n f u s i o n  s i n c e  t h e  i m p r e s s i o n  i s  c o n v e y e d  t h a t  i t  w a s 
a l l  s e r v e d  b y  t h e  o l d  N a h r w a n  C a n a l ,  w i t h  w h i c h  i n  f a c t  m u c h  o f  t h e  a r e a  n e v e r  h a d  a n y 
c o n n e c t i o n .

7 .  W i t h  s o m e  e x c e p t i o n s  t h e  a r e a  b e t w e e n  t h e  t a i l s  o f  t h e  D i y a l a  C a n a l s  a n d  t h e 
N a h r w a n  C a n a l  i s  n o t  r e c o m m e n d e d  f o r  r e c l a m a t i o n  b e c a u s e ,  a l t h o u g h  o u r  s u r v e y s  s h o w e d 
s m a l l  a r e a s  o f  l a n d  t o  b e  s u i t a b l e  f o r  c u l t i v a t i o n ,  t h e y  a r e  t o o  i s o l a t e d  t o  b e  s e r v e d  e c o n o m i c a l l y 
b y  c a n a l s  a n d  d r a i n s .  T h e  e x c e p t i o n s  a r e  a  b l o c k  i n  t h e  n o r t h - w e s t  c o r n e r ,  w h i c h  w e  h a v e 
c a l l e d  t h e  T e l  A s m a r  a r e a ,  a n d  a  s t r i p  a d j a c e n t  t o  t h e  N a h r w a n  C a n a l .  W e  r e c o m m e n d 
t h a t  t h e  T e l  A s m a r  a r e a ,  w h i c h  l i e s  o n  n a t u r a l  e x t e n s i o n s  o f  t h e  K h o r a s s a n  a n d  M a h r u t 
c a n a l s ,  s h o u l d  b e  a d d e d  t o  t h e  a r e a  t o  b e  s u p p l i e d  b y  t h e s e  c a n a l s .  R e v i v a l  o f  t h e  o l d  N a h r w a n 
C a n a l ,  w h i c h  w e  r e c o m m e n d ,  c o u l d  a l s o  s e r v e  m u c h  o f  t h e  m i r i  s i r f  l a n d  n o w  i r r i g a t e d  b y 
p u m p s  o n  t h e  D i y a l a  a n d  T i g r i s  R i v e r s  a n d  w e  h a v e  i n c l u d e d  s u c h  a r e a s  i n  t h e  N a h r w a n 
C a n a l  p r o j e c t .

I s h a q i  A r e a
8 .  T h e  I s h a q i  a r e a  l i e s  b e t w e e n  t h e  r i g h t  b a n k  o f  t h e  T i g r i s  R i v e r  a n d  t h e  a n c i e n t 

I s h a q i  C a n a l ,  e x t e n d i n g  f r o m  t h e  p r e s e n t  h e a d  o f  t h e  D u j a i l  C a n a l  u p s t r e a m  o f  B e l e d  i n  t h e 
n o r t h  a s  f a r  a s  t h e  e n v i r o n s  o f  K a d h i m a i n  i n  t h e  s o u t h .  A l t h o u g h  a b l e  t o  b e  c o m m a n d e d , 
o u r  s u r v e y s  s h o w e d  t h a t  t h e  l a n d  w e s t  o f  t h e  o l d  I s h a q i  C a n a l ,  f o r m e d  l a r g e l y  o f  g y p s e o u s 
g r a v e l  m o u n d s ,  i s  e n t i r e l y  u n s u i t a b l e  f o r  d e v e l o p m e n t  a n d  i t  h a s  t h e r e f o r e  b e e n  e x c l u d e d 
f r o m  t h e  g r o s s  p r o j e c t  a r e a .  T h e  p r o p o s e d  c a n a l  s y s t e m  w o u l d  s e r v e  a n  a r e a  a l r e a d y  i r r i g a t e d 
t o  a  l a r g e  e x t e n t  b y  p u m p i n g  f r o m  t h e  T i g r i s  a n d  c o u l d  b e  e x t e n d e d  t o  s e r v e  e f f i c i e n t l y  a n

6



12. The lei Asinar and Ishaqi areas arc not included in these recommendations
former being dependent on the remodelling of the Diyala Canals, and the latter requ
decisions on policy.

Reconditioning of Class 3 Lands before Settlement
13. We recommend that all lands in need of treatment to make them fit for cultiva

should be given the necessary reconditioning by Government before being settled. 
consider this to be the only satisfactory method of ensuring that all settlers have an e
start in developing their farms; the alternative of making grants to settlers on Class 3 l
and expecting them to carry out the treatment required would not, in our opinion, en
that proper measures would be taken. The cost of leaching Class 3s lands should be s
once water is available in the canal systems, but the cost of treating other Class 3 lands 
be considerable.

Pilot Project
14. We consider it desirable that practical experience under conditions in Iraq sh

be obtained as soon as possible of the most suitable technique for improving Class 3 
where it suffers from poor soil structure and low permeability. As a full cycle of te
requires about five years, and as delays in settlement would probably occur if no experim
tion were carried out until water had been made available by the completion of major w
we recommend that a pilot project should be established as soon as possible by means
pumping scheme in the Nahrwan Canal area; a suitable site near Aziziya has been investig
The techniques to be tested, which have proved successful in similar conditions in o



Land Levelling
21. We recommend that Government should be responsible for the levelling of lan

make it suitable for irrigation, since we consider that this necessary work can be earned
more efficiently and economically by machinery on a large scale.

Water Requirements
22. Irrigation requirements of the projects have been estimated by assessing 

consumptive use of crops, as determined from the cropping pattern which we recomm
and bv allowing for beneficial rainfall, irrigation efficiency and absorption losses on the c
systems in conveyance of water to the fields. Wc have allowed for 70 per cent oi the ave
rainfall as being beneficial.

M AJOR WORKS FOR SUPPLY OF W ATER TO PROJECTS

Batmah Barrage and ^ab-Adhaim Feeder
23. The only practical source of water supply available for the Adhaim area is

Lesser Zab River, since the uncontrolled flow of the Adhaim River is too erratic to perm
its beneficial usage; even if controlled it would be of little value. We therefore recomm
that a feeder canal should be constructed from the Lesser Zab to the Zigaitun Chai, a tribu
of the Adhaim River. The feeder canal would be commanded by headworks to be 
structed on the Lesser Zab at Batmah and would supply the Hawijah Canal system en r
provision being made in the capacity of the feeder for the Hawijah area being extended 



Recommended Route to Nahrwan Canal
33. Finally wc recommend a supply route to the Nahrwan Canal, by means of a f

canal from Samarrah Barrage crossing the Tigris and Diyala Rivers in siphons. This me
of supply is in our estimation the most satisfactory in respect of conservation of storage w
operation and maintenance. Moreover, it is the least costly route from the Tigiis.

Supply to Ishaqi Project
34. With the adoption of our recommended method of supply to the Nahrwan Cana

Ishaqi Project would consist of branches from the Nahrwan Feeder Canal.

Constructing Feeder Canals initially to Half-capacity
35. Wc have considered the possible economy in first cost which might result i

feeder canals were constructed initially to half-capacity. The savings on earthwork w
amount to about six per cent of the estimated cost of the Zab-Adhaim feeder canal and a
14 per cent of that of the Samarrah feeder canal if made to half-capacity; enlargement 
would probably cost at least double the amount of these savings. Structures should be 
initially to full capacity since the cost of enlargement later far exceeds any initial econ
We recommend that the two feeders should be constructed to full capacity from the begin

W ATER BALANCE ACCOUNT FOR DOKAN RESERVOIR

36. In drawing up an account of abstractions from Dokan storage for service o
Nahrwan Canal and Ishaqi projects it is not necessary with our recommended supply 
to include the requirements of these two projects during the first half of the year; they w
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C o s t  o j  C a n a l i s a t i o n  a n d  D r a i n a g e
4 2 .  F r o m  t h e  e s t i m a t e d  c o s t s  o f  c a n a l i s a t i o n  a n d  d r a i n a g e ,  i n c l u d i n g  l a n d  l e v e l l i n g  a n d 

a l l  m i n o r  c h a n n e l s  e x c e p t  f i e l d  d r a i n s ,  t h e  f o l l o w i n g  r a t e s  e m e r g e  p e r  m e s h a r a  o f  c o m m a n d e d 
c u l t i v a b l e  a r e a  i n  t h e  r e s p e c t i v e  p r o j e c t s : —

<  ■ 
r »

‘  ' A

1 t e r n  o f  W o r k

C o s t  p e r  m e s l

A d h a i m

j a r a  i n  d i n a r s

N a h r w a n 
C a n a l

I s h a q  i 
p r o j e c tR i g h t 

B a n k
L e f t 

B a n k

< M a i n  a n d  b r a n c h  c a n a l s

M a i n  a n d  b r a n c h  d r a i n s

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

L a n d  l e v e l l i n g  . .

5 . 5

5 . 8

9 . 6

1 . 3

5 . 8

6 . 3

9 . 6

1 . 2

3 . 9

3 . 1

8 . 2

0 . 4

2 . 9

4 . 7

9 . 6

1 . 2C M

I

i

T O T A L S  . . 2 2 . 2 2 2 . 9 1 5 . 6 1 8 . 4

T o t a l  C o s t  o f  P r o j e c t s
4 3 .  T h e  t o t a l  e n g i n e e r i n g  c o s t s  o f  e a c h  p r o j e c t  a r e  t h e n  a s  f o l l o w s : —

G R A N D  T O T A L  I . D .  3 2  M I L L I O N

P r o j e c t

C u l t u r a b l e 
C o m m a n d e d 

A r e a 
m e s h a r a s

E n g i n e e r i n g 
D e v e l o p m e n t 

C h a r g e s 
C o s t  p e r 

m e s h a r a  I . D .

C o s t  i n 
m i l l i o n

I . D .

A d h a i m  p r o j e c t s
C o s t  o f  m a j o r  w o r k s  a n d  f e e d e r  . .

C a n a l i s a t i o n  a n d  d r a i n a g e :
r i g h t  b a n k  p r o j e c t
l e f t  b a n k  p r o j e c t

T O T A L S  . .

O v e r a l l  c o s t  p e r  m e s h a r a  I . D .  3 5 / 0 0 0

1 1 0 , 0 0 0
3 0 8 , 0 0 0

4 1 8 , 0 0 0

2 2 / 2 0 0
2 2 , 9 0 0

5 . 1

2 . 4 5
7 . 0 5

1 4 . 6

N a h r w a n  C a n a l  p r o j e c t 
P r o p o r t i o n a t e  c o s t  o f  f e e d e r 
C a n a l i s a t i o n  a n d  d r a i n a g e

O v e r a l l  c o s t  p e r  m e s h a r a  I . D .  2 6 / 5 0 0

4 3 4 , 0 0 0 1 5 / 6 0 0
4 . 7
6 . 8

1 1 . 5

I s h a q i  p r o j e c t
P r o p o r t i o n a t e  c o s t  o f  f e e d e r
C a n a l i s a t i o n  a n d  d r a i n a g e

O v e r a l l  c o s t  p e r  m e s h a r a  I . D .  1 9 / 5 0 0  . .

3 0 0 , 0 0 0 1 8 / 4 0 0
0 . 4
5 . 5

5 . 9

1 4

^
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