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ENVIRONMENTAL MANAGEMENT FOR MENACE
OF WATERLOGGING OF CHASHMA JHELUM LINK CANAL
IN THAL DESERT AREA — A CASE STUDY

By
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ABSTRACT

This Paper deals with the malady of seepage from Chashma-Jhelum Link Canal from
RD-160 to RD-240. The link canal is an unlined earthen canal with designed capacity of
21700 cusec which is liable to raise upto 26000 cusecs after the commissioning of
Greater Thal Canal. The water supply link canal infill can develop such problems in
desert areas. The sludy consisted of areas submerged by seepage water, extent of the
severity of problem, the effect of canal water on ecology, land contours, endangered
water regimes and profiles. The uliimate effect of waterlogging on human activities is the
subject of this Paper. The area of study includes Adhiket, Chann, Rangpur and Chak 18,
20 & 29 M.Bs. The presently total affected places in these villages come to about
approximately 18061 acres,

In addition to agricultural land a large number of human habitats and infrastructure i.e.
roads, schools and hospitals are also damaged. The reclamation measures are
suggested for the rehabilitation of this land. WAPDA Environmental Cell (WEC) has
worked on environmental aspects of this menace of seepage water. The measures were
suggested including various anfi-waterlogging altematives to improve the degraded
conditions damaging lands, crops and infrastructure for agro-socio-economic uplift of the
affected communities. In conclusion, the negative affects of severe waterlogging needs
atlention and government is taking remedial measures to obviate it.

1. INTRODUCTION

In early history, man discovered that he could draw an immense benefit from providing
the plants with a regular water supply and the first irrigated farming in Jericho dates back
to 7000 B.C. This scenario of irrigation enhanced to such an extent that in year 1800 the
total irrigated area was approximately 8 mha, in 1950 it was 100 mha and by 2000 it was
255 mha. Even in subcontinent the history of irrigation is very old, But revolution had
taken place during British Raj while, Indus Basin was extensively used for irrigation
purpases, There arose a conflict between India and Pakistan regarding the use of water
since independence. As a result of the settlement of water conflict, eight link canals were
constructed to supplement water shortages in eastern parts of Pakistan as eastern rivers
flows (Ravi, Beas and Sutlej) were handed over to India and Pakistan has to live with
western rivers (Indus, Jhelum and Chenab). Pakistan has an irrigated area of 42 million
acres. Its imigation systems comprise of Indus and its major tributaries having three
major reservoirs {Tarbela, Mangla and Chashma}, 19 bamrages and headworks, 48 main
canals, 12 link canals with a total capacity of 1,30,000 cusecs.

*Chief Engineer (WRPO), P&D Division (W), WAPDA, 202-WAPDA House, Lahore.
“*Deputy Director (WEC) TS, WAPDA, Lahore.
***Research Officer (Ecology), (WEC) TS, WAPDA, Lahore.
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The Link Canal passes through the sandy area of semi-arid climate from RD-160 to RD-
215 which is in filling. The waterlogging menace was predicted even before
commissioning of the canal. A drainage report of this area with the help of 300 tubewells
was submitted by WAPDA in 1971.

The seepage of undesirable water affected approx. 18061 acres of cultivable land. Some
halfhearted strives were undertaken but they did not pay dividends. 40 tubewells in
Chann and Adhikot area alongwith 5 pumping stations and 21 lift pumps alongwith high
lavel channels i.e. bricklined upto 3 kms length had mitigatory effects only in initial years.
These pumping stations and water channels are in miserable condition and this plight
becomes further gloomy when you encounter only few out of 40 tubewells functioning off
and on. The area gets flooded only when water discharges are higher. But when
discharges are below 10,000 cusecs the conditions are mitigated by backflow into the
canal because of water level difference. The canal seepage has further gained
momentum with the passage of time. Pumping stations and tubewells has steepened the
hydraulic gradient and increased the seepage rate. But by discarding existing system,
we further enhanced it, high flows in the canal for a long duration are also adding to
present scenario.

Any one of the aforementioned remedial measures can improve the situation but
uprooting of people and their settlement at other places is not environment friendly act.
The unwanted seepage in affected area is not only resulting in wastage of water but also
colossally disturbing socioeconomic status of inhabitants there. Such type of undesirable
water loss in any part of the world is to be remedied to improve the supply systems anc
ensure better availability of water.

7. SEEPAGE PROBLEM

Seepage from main irrigation canals may have a sizable part of the overall water losses
especially where the canals are unlined and in areas where soill percolation rates are
high (White, 1878). Loss of water due to seepage may be as high as 36% in the alluvial
plain of Pakistan (ICID, 1967). While in Australia losses of 9-18 mm for irrigation water
per day are commoen in sandy subsoil areas (Carruthers & Clarke, 1981) in USSR the
lossas from Karakoram Canal were more than 43% of the overall discharge at the head
{(Holy, 1976). In Grand Valley USA there is 23% of salt water leaking from canals and
ditches, 32% from the lateral canals and 43% from on-farm seepage (Hayatt et al 1976).
The severe condition can be imagined from photographs (Figures 2-7).

Paper exclusively deals with the seepage water from CJ Link Canal in adjoining area
and its magnitude, it effect on ecology and human settlements. Various ways can be
adopted to curb this undesirable menace from RD-160 to RD-240 (Canal miles). The
villages affected have lost their 18,061 acres agricultural land while after the operation of
G.T.C. the area from RD-160 to RD-180 will be more severely affected. Presently the
watar lavel fluctuation in canal directly affects the submerged adjoining areas. The
average flow patterns for previous three years reveals that during 2005 an average
monthly 11125 cusecs water was discharges within 228 days, while in 2006 an average
monthly discharge was 9425 cusecs within 320 days, while in 2007 average monthly
(daily average discharge calculated on monthly basis) was 13429 cusecs within 230
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days, Peak months of discharges remained in August, September, Movember and
Dacember for 2005, for 2006 they were December, January and June. For 2007 April,
May, September and November. These trends clearly show that water discharges were
not zccording to any set plan but as per demand in lower reaches. This supply on
demand is also waterlogging the adjoining areas without any set patterns. This
waterlogging remained severe in 2007 as compared to other two years. The waterlogged
areas drastically reduced to bare minimum in 2006 as discharges in canal remained
below 10,000 cusecs for major portion of the year.

Fluctuation in water level in canal also effects the villages on both sides ie. the
submerged areas at peak seepage is 18.081 acres while it gradually emearges with the
reduction in water leveal in canal. Until, at 10,000 cusacs level water starts to flow back
into canal and below this level the affected area reduces to bare minimum, if water
discharges remains at lower side for fairly long time. It was observed so in 2006. The
option of lining the canal can stop the seepage from canal but effect already caused on
aguifer and surface water with leaching of salt into it cannot be eradicated only with
lining of canal, the pumping of lentic water from both adjoining areas of canal will be
requirad to be drained back to canal. 3o, lining of canal and rehabilitation of present
choked system will serve the purpose. The place cannot be utilized for recreational
purposes due to shallow water regimes and unpredictable fluctuation in water level

The submerged areas in Rangpur Baghore can be utilized for fish culture to some
extent. Out of more than 5000 acres submerged land of this village, water always remain
standing in approx 3000 acres. Whatever the water level is in the canal, this area can be
exploited through proper aquaculture techniques. During a recent visit the fishing activity
in this area was observed. With latest aquaculture practices fish can be cultivated here.
Various species including benthic, column and surface feeders i.e. Oreochromis
mossambicus, Catla catla Cirrhina mrigala, Cyprinus carpio, Hypophthalmychthus
molitrix, Arichthys nobilis and Labeo rohita needs to be considered for culture. To exploit
water vegetation Ctenophyrangdon idella is the real tool,

To try other options in Adhikot and Chann will be useless. The drainage of surface water
with EC (dsm™") more than 3.00 and SAR more than 9.00 is the feasible option and lining
of canal is the dependable remedy. Other measures including the conventional method
of reducing seepage are often of chemical nature. These include Colmation, used for
sandy porous soils. In this process the system is flushed with water containing small sail
particles in suspension. These seal the interstitial soil spaces, reducing the porosity of
soil. Alkalinisation, a chemical lining technique involves the adding of sodium salts to the
soil. These soil wells once saturated by exchangeable sodium reduce the porosity of saoil
(Michael, 1978). These are costly measures along with lining of canals with plastic
sheeting or concrete, The better and judicious supply of water through link canal in semi-
arid area can be safely taken care of without seepage only if the canals are lined before
their commissiening. In future this prospect may be considered for proper integraled
water management.
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3: THE RESULTS AND DISCUSSION

With the commencing of Indus Water Treaty 1960, the water righis of three eastern
Rivers of Indus Basin were exclusively granted to India. To cope with the emergent
water deficiency, a& systematic water storage and supply program was chalked out
Besides, many other measures, & No. link canals were alsc constructed. The Chashma-
Jhelum Link Canal is also one of these which was constructed during 1968-71 under
Indus Basin Treaty. It offshoots from River Indus at Chashma Barrage, ultimately falls in
Jhelum River near Shergarh. The Canal is an unlined channel with a designed capacity
of 21,700 cusecs. Greater Thal Canal is being constructed and it off-takes at 180 RD of
Chashma Jhelum Link Canal. In near future, with the operation of Greater Thal Canal
the discharge capacity of Canal upto RD-180 is expected to enhance to 26000 cusecs.
The Canal from RD-0 to RD-160 is in cut and at full supply level is below the natural
ground elevation. The same is the case from RD-240 onwards. While the area from RD-
180 to RD-240 (and is in natural depression) and at full supply level is higher than the
surrounding natural surface. The adjacent area is a semi-arid zone.

The afore-stated reach was severely affected by water-logging. The annual net seepags
fram CJ Link Canal is equal to 180564 AF and 75% of it is recharge to aquifer {IWASRI
Report 2008). This unlined link canal acted as a vital line source of recharge to the
groundwater reserveir also. The area presently being submerged at maximum discharge
of canal i.e. full canal level is 18061 acres. The most affected wvillage is Rangpur
Bhagare with the affected area of 5600 acres and then Adhikot at RD-180 (The spot
from where the Greater Thal Canal also off-takes) with an affected area of 2700 acres.
The extent of severity of problem was gauged through visual surveys. The Rangpur
Baghore is more severely affected than any other place being lowest lying area in the
vicinity. The rise in the seepage in the affected area is because of groundwater wadge
had been created.

The ecclogy of the affected area has drastically changed sinceoperation of the canal in
1671. The semi-arid undulating land in vicinity was under extensive barani cultivation. A
fairly devastating effect is encountered in agriculiure and ecology. The total area
affected changes according to the water level fluctuation in the canal. A considerable
number of human settlements and infrastructures received a severe blow. Various
reclamation measures were suggested throughout the currency of period i.e. 1871 to
2008, A lukewarm strive in the shape of couple of dozen tubewslls and subsurface and
higher-elevation channels along with five lift pumps have never performed the miracles
expected from those,

The ways suggested earlier include rehabilitation [ remodeling of existing drainage
system, construction and provision of new seepage drains with pump station,
construction of gravity outfall drains to River Jhelum and last but not the least is brick
lined/concrete lining from RD-160 to RD-240. All the options were taken care of; least
costly is rehabilitation of existing tubewells and seepage drains with an estimated cosl of
37 million. Afore-stated final waterlogging controlling measure can check the further
spread of marshas / wetlands but will not lower the watertable considerably in low lying
areas i.e. (where contours show 615 spd level i.e. Adhikot and Chann while 610 spd at
Rangpur Baghore will remain marshy).
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In case of lining there will be a total change in water regimes i.e. the seepage will be
drastically reduced. However, improvement in underground water quality is
guestionable. Presently the specimen taken from wells, tubewells and marshy places
show a high percentage of salinity which is harmful for any sustained activity of
agriculture. In case of other measures the severity of the problem will be reduced but
total eradication is not on the cards, The presence of this menace will further aggravate
the problems of water logging in future. The fluctuation of water level in adjoining areas
with the fluctuation in water level in canal renders this land further vulnerable for any
recreational activity, Only the marshy areas of Rangpur Baghore can be used for
aguaculture to some extent.

Water is lifeline for Pakistan and every drop saved is as if we are fulfilling our duty. The
water storage capacity, its retention and problems in supply system are already in
precarious position. To take care of undesirable seepage from link canals can make us
enable to avoid loss to national economy. Such undesirable loss of water causing
waterlogging is posing a threat to positive, viable, judicious, sustainable and effective
use of canal water for agriculture. Down to earth environmental friendly measures are
required to be undertaken to safeguard against the water utility problems.

4, CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

The environmental assessment of the CJ Link Canal conducted in the light of proposed
interventions and prevailing laws of the land does not indicate any significant negative
impact of such nature or magnitude that would suggest any of the opticns to be
infeasibla.

It iz an established fact that in case of adoption of any of the remedial measures to be
undertaken, the potential environmental and social impacts identified should be taken
care of by adopting proper strategies. Thus the significant impact includes i.e. physical,
biological and socio-economic impacts with the provision of the improved drainage
facilities to the affected area, the agriculture production will enhance, the drainage of
derelict water from a vast fertile land will relatively improve the soil productivity, decrease
the watertable depth and soil salinity/sadicity in the affected area.

The restoration of agricultural activities will bring general prosperity which will ultimately
boost the socio-economic condition of beneficiaries.

4.2 Recommendations

In case of utilization of these derelict seepage waters for the aquaculture and agro-
forestry all pros and cons should be considered vis-a-vis water level fluctuation,
unpredictable drainage conditions, water quality, provision of suitable ichthyofaunic
species according to prevailing water regimes, provision of technical know-how to the
affectees i.e. about latest aquaculture and agro-forestry practices efc.

In case of adoption of option of improvement of drainage facilities, the person who will
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compensated properly as recommended in Environmental Assessment Report of the
project.




























































