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Haryana  State Minor  Irrigation (Tubewells)  Corporation 
Karnal- India 

The state ofHaryana  is located in the  northwestern 
part of covers a total  area of km2, 
of which  about 97% is  on an alluvial  plain between 

of river 
belongs  to 

the  Ganges  river  system).  This  plain  is  part of the 
lndogangetic  plain  and  constitutes  a topographical 
depression  between  the  Siwalik  hills in  the  north 
and  the  Aravalli  hills in  the  south,  sloping  gently 
downwards  from  both  sides.  The  axis of the 
depression  runs  from  Delhi  towards  the  northwest, 
as  shown  in Figure 1. 

The mean  rainfal l   f rom'  June  to  September 
decreases from 2,100 m m   ì n  the  northeast to 300 
mm in  the  southwest.  The  surface  runoff created by 
the  monsoon  rains  drains  to  the  Yamuna  and 
Ghagger  rivers  from  their  respective  drainage 
basins.  The  surface  runoff  from  the  internal 
drainage  basin in  the  central  part o f  Haryana  is 
drained  off by pumping  it  into  the  irrigation 
canals. 

About 35,000 km2  of  Haryana is agricultural  land. 
The soil  texture  ranges  from  sand  and  loamy  sand 

to sandy  loam  and,  loam,  with  sandy  loam  being 
the  most widespread  soil. 

Approximately km2 of land  is  irrigated: 
8,000 km2 with  groundwater  and  12,000  km2  with 
canal  water. The  northeastern  part of the  stage 
(which  is  underlain by fresh  groundwater)  and  the 
fresh water  areas  along the Yamuna  and  Ghugger 
rivers and some  branches of the  canal  system,  are 
irrigated  with  groundwater. the  northeast  there 

a  net  decline of the  groundwater level  because of 
the  extraction of the  fresh  groundwater. 

About  28,000 km2 of Haryana  is  underlain  by 
brackish or saline  groundwater  and  depends 
mainly  on canal  water for irrigation. The  water 
allowance from the  canal  system  is  rather low, 
between and  0.19  llslha.  Therefore, the 
farmers  only  irrigate  part of their  land  during  the 
same  season,  whereas  a  part  remains  fallow. 
Losses  by  percolation in the conveyance system  and 
in  the  field  result in a  rising  groundwater level. A t  
present,  the rise  ranges  between 0.15 and 1.0 m per 
year,  with an  average of 0.3 m, except in the so- 
called  critical areas, where the water  table is  at a 
depth  of  less  thun 3 m in  June before  the  start of the 
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monsoon  and  the  percolation  of  irrigation  and 
rainwater  is  offset by upward  capillary  movement 
and increased  evapotranspiration.  These  critical 
areas  are  mainly  concentrated in the  district of 

a.nd already cover more than 4,000 krnz. 
Areas where the water  table is  at  a  depth of less 
than 1 m in October  after  the  monsoon  are 
considered  to be waterlogged.  About 500 km2 are 
concurrently  affected by  waterlogging. 

From 1983-1985  a  project  was  carried  out by the 

Corporation  and  the  FAO in  ,order  to study  the 
fu tu re   r i se  of t he   g roundwate r   l eve l ,   i t s  
agroeconomic  consequences  and  the  technical 
solutions  for  water  table control in  which  the reuse 
and disposal of  saline drainuge  water  play  a  major 
part. A groundwater  model  was  made  for  the 
whole  state o f  Haryaruz,  to predict  the  development 
of the water  table  for  the  next 30 years. This model 
forecast that approximately 20,000 km2  will be 
waterlogged after 30 years. An agroeconomic study 
was  done  ìn  order  to  establish  a  timetable  of  the 
agroecon.omic  deterioration, to identify  the  areas 
with  the  highest  losses  and  to  est imate  the 
investment  ceiling  and  the  internal rate of return 
for  the  technical  measures  for water  table  control. 
The technical  solutions  and  the  reuse  and  disposal 
of drainage  water  which  play  a  major  part, will be 
discussed in  the  followingparagraphs. 

- Water table  control 

1. Future development of soil salinity 

to 
of 

sal in izat ion  should  a im  at   minimizing  the 
of a t  

off of the 

of be 
obtained by 

management,  especially  land  levell ing,  and 

off the 
be done by 

of 
of 

disposal  possibilities 
if the solution is to 

be phenomenon of salinization  in 
an  almost flat plain  with  slight local 
which consists of silty  soils  with a 
conductivity 
well 

of will be felt  in  the 
local 

in  the soil, and 
is now a 

monsoon. 

monsoon even a monsoon if 
soil in time. is 

no will be  applied, and  on 
the  silty  soils  the 

a is 
is 

being  affected by the  soils  in  the 
subsequent ly   a f fected  by 

the and 
is an inflow of 

is 
its depth below be 

Figure 2). of these 
if, simultaneously, 

available on 

Even  in  the  case of flat 
of may become salinized  because  not 

enough is available to 
Soils 

is 
will 

by 
as shown in Figure of 

salinization  depends  on  the  depth  and salt 
of 

When a 

will be sumcient to keep  salinity 
a t  a level but when  fallows 

soil will 
if is less  than 5 m  deep. 
case too, 
when be made  available 

as a salt 

- ~ ~ ~ _ _ _  
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of these 
soils by of such a 

is at a 
depth of less  than 3 m be 
this 
will only 

of salinization  but  does  not 
be 

flow in  the 
zone. As long as 

is no of 
salinity. 

Given the  conditions  outlined  above, a 
be made of the 

depth  and salt of 
of 

of so 
solution can be chosen. The 

solution  may  even  consist of not installing  any 
at on 

is soils. 

2. Subsurface  drainage 

choosing 

must be taken  into account. the possibilities 
disposing of 

or 
be as much as possible, 

implies  the  necessity of keeping  the  salinity of the 
low as possible.  Secondly, the 

salinity of 
of to 

of saline 
of 

skim off of to 
minimize of 

by a system of 
at a depth beween  2 and 

is pumped into a 
by a system 

of shallow  wells. 

The  cho ice   depends  on   the   sa l in i t y   and 
of of saline 

used. 

will at 

because a of by 
will be 

only 5 to 10 m of flows 

is than 

A is assumed to act as 
a well that not  only 
which  the  system  is  laid  out  but  also  the 

a of 1 m 
a 

of 0.003 m on 
account of 

between of the and  the 
of of pumping 

yielded a spacing 
between 60 and  120  m,  to a 

is assumed 
the of soils. 

of 60 m X 67 m  should  not 
by should  be  placed 

at of these  plots, a t  spacings of 60, 
67, 120 or 134 m. view of the  silty  and  sandy 
subsoil, the must silting 
up by a of synthetic 

of 

by 

is 
of 
has a 

as of a 
is 

only  useful if is adequate  and 
be 

Well  pumping is applied  on a 
zone of 

but 
will be the  fall of 

by of 
to a depth of 150 m to than 
2,500 m2 the  installation of 
deep wells with a high  capacity of 30 to 50 
shallow wells of 

by 
to the  depth of 150 m is 

less  than 500 m2 of the 
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of 
capacity 

of saline 
is of a clay 

as 
of the  pump  can  then  be 

of 
which of influence of 
the well and  the well spacing to  be  calculated. 

is between 100 and 150 m2 

be estimated a t  
about 6 Vs well spacing at about 

m. 

Without  the of an 
safe  yield of the pump,  which  avoids upcoming 
and  can  be  calculated  with  skimming  well  

of less than 1 Us, since 

does  not extend beyond 30 to m. 

individually  but  must be a well 
point  system. 

The so-called cavity well is 
is by 

a hole until a is 
below a of 

is pumped out 
until a stable  cavity  has developed in  the  sand 
below the 
yield of these  wells is about 6 11s and  the  depth 

15 to 20 m.  The  life-time  may be as 
much as 20 depends on the  quality  and 
thickness of size of 

well 
skims by 

stopping  the  pump  as soon as the  salinity of the 

A 

distances, it is impossible  to  indicate at 
level  the zones that 

Local of cavity 
by 

of shallow 

a 
the possibility of by wells. 

- of drainage water 

zone, as 
of a 

of 
at the  same  time. 

zone 

on  a is 
limited  between  0.16  and  0.19  l/s/ha  and  they 
want to Of a total 

of 360,000 
65,000 

3,900 
yielding  densities of and 0.6 wells 100 ha  

zone. 

Table 1 
zone of 

amount of by the  canal  system  and 
by of 
as well as 

of 
wells of 15,000 
m3 

of 
a specific  yield of 

0.125 by 

especially is used  on a .. 

an 
is 

a in  the of 
table. to in 

zone on a 
ago. 

A using 

by 
well 

Table 
of 

of well 
a field of 

an  EC  between 2 and dS/m may 
a .yield 

2 and dS/m was 
assumed to  be 100%. 
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of 

in 
as follows: 

EC of well dS/m 
Yield 100 83 65 

As only a few wells  show an EC that exceeds 7 
a yield 

30% and 40% as 
the  limit above which 
is not economically salt 

is only 
between 2 and 4 dS/m.  Well an 

EC above 6 dS/m should  only  be  used  on  loamy 
is deep, in 

conditions. 

of of the  seedlings is 
of A at 

this  stage  leads to  a stand  and a 

used can  often be 
to 

excessive soil salinity  at a 

The soil 
is because 

a  top of 20 
cm of the 2 to 5 cm 
attains 
This is caused by of 

soil is no by 
So of the soil 

only 

especially  because of by 
flow. a 

value  many  t imes  that  of 
upon 

at 
obtaining a good stand by 

of of the 
be delayed 

conditions  when  a 
is at Good of 

of 
the development of the The 

following 
a good stand by 

a 

that spoil the soil Once the  seedlings 

be  applied by 
way, is used a 

of low demand a 

- sowing at the bottom of 
is 

seedlings against  hot winds. When 
sowing at high 
method of sowing can be 

is well  establ ished, 
be  applied. is 

limited to  those is 
available. 

The  methods 

is 
of 

is 
of soi l ,   c l imate  and 

mixing,  depends  on 
local conditions. the  case of wells, 

less choose the of 
pumping,  and  often of 
apptication possible. Some 

sensitive 

of 
flow is almost  continuous be 

outlet of is only  possible 
is flowing: 

used 
with of 

of 
must be taking  into  account 
the which is available 
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of 

can be 

An evaluation of 
these  possibilities showed that  the  use of saline 

is 
a local solution. 

- of drainage  water 

of 

by 
with a by an outfall 

sea. 

of 
is the only 

but  the is l imited  to  the 
as, that 

is 

a to the 
of 

of 

The following EC values  in dS/m assumed 
the  study of the June 

0.2; 
6 

and 10; and 0.75 as 
of an analysis of 80% 

of 
of the the  additional  allowable 

of 

w a s  
a 

of 0.0015m/ha/day 
The  study showed a in  July 

and  August of between  150,000 and 280,000 ha  in 
the case of a EC of 
6 dSJm and  between 80,000 and 160,000 ha a n  
EC of 10/dS:m, 40,000 
and 20,000 20,000 and 
10,000 ha  in 

The disposal of be 
a local,  small-scale  solution,  if  accompanied by 
salt 
by a 
does  not 

of 

of 
disposa1 by sea 
should be as a A 
desk  study  was  made of the  feasibi l i ty  of 
evacuating  12.5 m%, about  half of the  estimated 

of 

450 to the 
south of it would flow 

of would have  to  be 
lifted about 100 m 

at the 
moment,  but as 

economically  feasible 

FAO, 1985. Studies the use of in command 
of irrigation projects. Technical 

No. 1 
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‘l‘able 1: Supply of canal water, extraction and remaining potential of brackish 
and  saline water in  eight  districts located in the brackish and saline zone of 

(in million m3) 

Supply  Extraction  Remaining  potential 
canal system brackish saline brackish saline 

8400 1 60 800 400 

Table 2: Yield  in percentage  according  to  a  field survey in 

Direct irrigation 
EC, dS/m 

2 - 4   4 - 6   6 - 8  

Cotton 
Millet 

55 

Mustard 
1 Wheat 
1 

Averages 81 59  

l 
l 

~ 

I 

Alternate irrigation 
EC, dS/m 

2 - 4   4 - 6   6 - 8  

1 8 3  
1 

61 
65  54 

1 65  

After irrigation 
dS/m 

2 - 4   4 - 6   6 - 8  

76  68 
1 80 
1 

96 

88  

options 

L 
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Figure 1: Topographic contours and groundwater quality 
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Figure 2: Water flow in irrigated land  and depression 
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Figure 3: Water flow in irrigated land and fallow land 

l 1  

t 

\ 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens


