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Provision of Bulkhead Gates for Regular

Maintenance of Barrages in Punjab.
Government of Punjab.

Government of Punjab, Irrigation and

Power Department.

All Barrages/Head Works in Punjab.

Although Pakistan’s economy had grown rapidly during 1980-92
with an annual GDP growth rate of 6.1%, Pakistan’s per-capita GNP
1s still low (US $ 420 in 1992). Primary objective of five-year
development plans in the past to increase per capita income and to

alleviate poverty.

Agriculture is the key economic sector of Pakistan. Agriculture
sector had achieved an annual growth rate of 4.5% during 1980-92. It
accounted for one fourth of GDP, half of employment, and substantial
share in export earnings. Agriculture supplies are most of the

country’s food and raw materials for major domestic industries.

Pakistan covers about 79.6 million ha. The cultivated area is 21
million ha; of which 16.2 million ha (77%) are irrigated. Of the total
cultivated area 10.4 million ha. are single cropped, 5.7 million ha. are
double cropped and 4.9 million ha are fallow. Pakistan’s climate is
arid to semi-arid, which makes non-irrigated agriculture difficult.
Around 90% of agricultural output come from irrigated agriculture.

Pakistan’s population was 82 million in 1980. While in 1999 it

has been increased to 134.5 million with a growth rate of 2.3 % per
2



annum. The United Nation predicts that Pakistan’s population will be
148 and 243 million in the years of 2000 and 2025, respectively, which
i1s an alarming projection in view of the country’s food production
potential. Pakistan is a food importer even now. Imports of
agricultural products such as wheat, sugar, tea and 5% of imports.
The Water Sector Investment Plan (1991) predicts that in the year
2000 food grain will be short by 40% and other crops will also be

greatly in short supply if the current rate of yield increase continues.

TURE IN THE P ABP N

The Punjab has a total area of 20.63 million ha. Of which about
12.1 million ha. (59%) is cultivated and about 10.7 million ha. (88.5%)
1s irrigated by canals and tubewells, whereas the remaining 11.5% is
rainfed land. The total irrigated area in the Punjab province accounts

for about 75% of the total irrigated area (17 million ha) in Pakistan.

There are two seasons for cropping, namely, Kharif in summer
(April-September) and Rabi in winter (October-March). The annual
crop intensity in the Study area is estimated of about 128 % (68 % in
Kharif and 62 % in Rabi respectively). Generally, the farmers
cultivate same farmland continuously without fallow. Put another
way, more than 30 % of CCA are left uncultivated through both the
seasons. Insufficient water is the main reason for uncultivated areas.
Cultivable wastelands are due mainly to waterlogging and severe
salinity.

In the Study area almost full Punjab province, wheat cultivation
for self-consumption forms a prominent part of cropping pattern in
the Rabi season together with fodder. The proportion of farmers
growing sugarcane in both Rabi and Kharif is low in the Study area.
In Kharif paddy, cotton, and maize are grown in similar proportion.
But, fodder is the main Kharif crop. Other than major crops, rape-
seed, grams, and vegetable are also grown to a small extent.
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Wheat is the main staple food crop in Pakistan. Punjab produces
about 73 % of the national production. Rice is the second most
important food cereal and export commodity. Punjab is the leading
rice growing province with about 59 % of cropped area and 44 % of
total production. In Punjab, peak levels of cotton production were
obtained in 1991 with about 11.4 million bales. Punjab with about 521
thousand ha. under cane shared approximately 60% of national cane

acreage and about 53 % of total production.

The Punjab is the main granary area of Pakistan in practice as
well as in name. However, the unit yields of major crops have not
reached sufficient levels. The average yields of the major crops are
lower than world average yields. The reasons are shortage of
irrigation water, insufficient amount of fertilizer application, late
sowing, saline soil and water, shortage of capital and credit etc.
According to the farm survey conducted in this Study, 94 % of farmers
reported shortage of irrigation water as the major cause for low

productivity, followed by salinity.

As discussed, above agriculture is the cash base of Islamic
Republic of Pakistan and accounts for 24% of gross domestic produce
(GDP), 47% of the labour force and more than half of exports. The
technology in Pakistan agriculture is large-scale irrigation

development in the history.

During the last ten years the distribution of irrigation facilities

takes place very fast because of the poor maintenance due to lack of
funds available.

Punjab Province, the study area is generating agriculture
produces about __ % of the total agriculture produces of Pakistan.
Their produce is totally relying upon the irrigation canals which

offtakes from different barrages.



BRIEF HISTORY

Annexure-I shows the age of the barrages. It is clear that almost
all barrages have completed their life accept Chashma Barrage.
Normally the age of the hydro structure is considered to be 50 years.

On the request of Government of Punjab, a feasibility study was
carried over on Taunsa Barrage Irrigation System Rehabilitation
Project during 1997 under Japan’s Technical Cooperation Progamme.
During the study, it has been observed by the study team that
Barrage is deteriorated very badly and one of the major cause for

deterioration is poor maintenance.

Actually, due to continuous operation over the years, steel gates
have bared and their moving components have worn out and most of
the gates are in dying conditions. Likewise, hydraulic structure of the

barrage has also been damaged.

It is true that necessary repair have been carried out during
each annual canal closure period, but the short period of two weeks
have been limited the scope of the repair, which resulted the re-
occurrence of the same damages every year, and problems are
increasing year by year. Continuous deterioration process in different
barrages must lead to the ultimate failure of the structure, such that
the barrage is no longer be able to feed irrigation channels, which can
create the serious reduction in agriculture produces in Pakistan in

future.

To overcome these problems and damages, it is obvious that
operation and maintenance of such a barrage must be done smoothly
through out the year, so that each structure should remain healthy all

the time.



TERMS OF REFERENCE

As mentioned in the Annexure-I, there are 13 numbers of
Barrages in Punjab-Pakistan. Almost all the barrages have completed
their normal age of 50 years. Due to continuous operation of the
barrages the under water gates, their hoisting system and civil
structure have developed a number of defects resulting in faulty
operation and risk of the severe damage to the Barrages. Repeated
wear and tear problems of mechanical components of the gates and
under water structure is a matter of serious concern for the
department. Minor defects in gates, their moving parts and bottom
sealing arrangements which occurs during normal operation
throughout the year can only be observed during very short Annual
Canal Closure (normally 2-3 weeks).

Although every year staff of Irrigation Department tried their
best to rectify the above problems during Annual Canal Closure
period by carrying out necessary repairs. It has also been observed
that normally almost all the defects re-occurs very soon, gradually the
situation is deteriorating further year by year, which ultimately
results the faulty operation of the gates. The operation of gates is no
smoother and excessive force has to be applied to move the gates in
most of the barrages. The defective operation may cause a major
damage in near future. It is, therefore, proposed to carry out a study
to search out the causes of defects/deterioration and proper
improvements in design of components and materials for improved

operational aspects.

It is also mecessary to point out that on the request of the
Government of Punjab during 1996, the Government of Japan had
carried out feasibility study on Taunsa Barrage Irrigation System
Rehabilitation project. Final report was submitted during August
1998.



It has been observed deeply by Japanese Study Team members
DURING THE FEASIBILITY STUDY OF Taunsa Barrage that, if
some arrangement 1s available to repair the under water parts of
Barrage structure through out the year, then it is convenient for the
Engineer In-charge to repair or replace damaged parts as and when

required. This can improve the life and conditions of the structure.

Keeping in view this fact, it is also observed that there are
thirteen Barrages in Punjab and all of them faced different kind of
problems, during the operation. Engineers in-charge are unable to
rectify its problems well in time. Ultimately, they have to ignore the
problems under water until annual closure. This kind of delay can

cause very serious damage sometimes.

The correct solution of this problem is provision of bulk head
gates at each barrage structure. In this way any problem noticed any
time throughout the year during operation, can be solved with the

help of bulk head gates by closing the problematic bay.
There are two possibilities of provision of bulkhead gates:

(A)Each Barrage Structure should be provided at least one
bulkhead gate and any time it can be utilized to plug the
required Bay for repair purpose. In this way, we will need at
least 13 bulk head gates for thirteen different barrages in
Punjab. It is also necessary to have skilled staff at each

structure for the operation of the above gates.

(B)Another possibility is to maintain one O&M station at the
middle of the Punjab as close as possible to each structure
and to keep maximum of eight bulk head gates with
adjustable height and width and some skilled staff for the
operation of gates. In case of any problem at any structure,
one group should move immediately to the required barrage.
In such a way, we can reduce the cost of the bulk head gates

and also the cost of operation staff.
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SCOPE OF THE STUDY

Keeping in view the above facts, matter has been discussed with
the Japanese Consultants who had carried out the feasibility study
for Taunsa Barrage Irrigation System Rehabilitation Project. The
Consultants and Irrigation Staff is agreed that in the Taunsa Barrage
feasibility study the matter has already been discussed in detail and
necessity of the Bulk Head Gates has also been proved. Therefore
there is no need for carrying out feasibility study for this project again,
only it is better to replicate the necessity of Bulkhead gates to all

other Barrages in Punjab.

The purpose of the study is to evaluate the modes of failure ad
potential failure experienced at different barrages with respect to the
gates, hoisting systems, and civil structure under water, and to make

recommendations for repair with the help of Bulkhead gates.

The study will cover, in addition to the gates and hoisting
mechanism, associated elements such as structural integrity of the
piers and their related aspects. It is envisaged that the scope of works
will comprise:

- Inspection of gates, guides and hoisting mechanism of each

barrage.

- Inspection of sill and crest of the structure where gate rests.

- Evaluation of modes of failure.

- Design and cost estimate for the procurement of Bulkhead
gates.

- List of equipment, tools, and plants (with cost) required.
-  Recommendation of repair methods.

-  Recommendation for the size and numbers of Bulkhead
gates.

- Economic analysis of identified works.

The inspection will be carried out during the annual closure for

each barrage. During survey, the nature of the damage to the works
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will be assessed. The inventory will form the basis of future repair
schedules to be developed for the design and cost estimates. The
design which take full account of the need to produce a durable and
robust system will include a review of available materials together

with recommendations and justification for selection.

The equipment, tools and plants required for carrying out
the repair round the year i.e. with pond level up-stream of each
barrage maintained shall also be suggested in the study along with its
cost. The study will incorporate an economic analysis of repair works

with the help of bulkhead gates.

The analysis shall comprise evaluation of the economic
mternal rate of return (EIRR), net present value (NPV), and benefit
cost ratio. The analysis shall be carried out following guidelines of the
donor agency (probably Japan Government under Japanese Grant in

Aid Programme) and shall include the sensitivity analysis.



TAFFING AND P E

It is anticipated that the study will take place over a 4 months

period.

The staffing envisages will comprise:

International Consultants.

- Team Leader: 4 months.
- Gate’s Specialist: 3 months
- Senior Mechanical Engineer: 3 months
- Civil Engineer: 3 months
- Kconomist: 2 months
Domestic Staff.

- Senior Mechanical Engineer: 4 months
- Assistant Engineers: 4 months
- Economist: 2 months
- Quality Surveyor: 2 month
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