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I have read with great interest the exchange of articles in Dawn between Dr Mubashir Hasan and Mr Vaseem Jafarey on the Kalabagh dam project, and certain observations about (the late) S.S. Kirmani. I have great respect for the three gentlemen. While holding positions of great authority they made many historic decisions attracting both applause and adverse criticism. Although the controversy over the Kalabagh dam, according to Mr Vaseem Jafarey, “has somewhat abated,” it is probably the most abused project, politically as well as technically.

But before writing about it, I may say something about observations made about Mr S.S. Kirmani. He was a brilliant engineer and Pakistan gave him great recognition and respect. He was awarded Sitara-i-Pakistan and some ‘murabbas’ by the government while the University of Engineering and Technology, Lahore, conferred on him honorary ‘doctorate.’ Mr Kirmani was the chief engineer in Wapda for the gigantic Indus Basin Project.

The foreign consultants and contractors reaped a rich harvest of knowledge, experience and profits from this project while Pakistani engineers were given only peripheral responsibilities and thus lost a great opportunity of training and advancement.

What made me sad was that Mr Kirmani chose to leave Pakistan and settle in Washington and to work permanently for the World Bank as a staff officer and consultant. He invariably visited me whenever he came to Pakistan, and specially on the eve of the signing of water accord in 1991. He could not be persuaded to come back. He sold off all his property here and died in Washington.

Regarding the Kalabagh dam design, the 1984 project envisaged a dam with a live storage level of 925ft and with 7.1 MAF. Mr Kirmani advocated 937ft level for an additional one MAF storage and higher power generation as Nowshera flooding problem was quite manageable. Wapda’s foreign consultants made a single-dimension computer model analysis which estimated about 25ft increase in peak flood heights at Nowshera over the years due to siltation of river bed above the Kalabagh dam.

The three-dimension hydraulic model by Irrigation Research Institute at Nandipur, however, did not support these results. The top irrigation model expert went through the Attock gorge on a boat and replicated minutely all river bends and roughness details. The Nandipur model closely reproduced the flood levels in various river reaches recorded in 1929 and in other floods. The model test runs confirmed its reliability.

The 10-mile long Attock gorge had very steep slopes and even a big size stone could not stand the fast river currents. The siltation of Indus river bed over the years above Kalabagh could not travel up this gorge even after 100 years as any silt got quickly washed down. Kabul River joins the Indus above this gorge at Khairabad and its flood levels, which influence Nowshera flooding, experienced no rise whatsoever due to any siltation of the Indus river bed above Kalabagh.

This physical model at Nandipur was a marvel and while in operation it was visited by the top authorities. It came out that the consultants’ computer model had been designed by some novice who ignored the fast river flow through the steep Attock gorge. Instead, the average Indus River slope from Kalabagh to Khairabad had erroneously been adopted. The fantastic projections made of progressively rising flood levels along Kabul River at Nowshera had led to the proposal of protective dykes and marking of flood levels on roof tops.

The computer model was later modified, though hesitantly, by the foreign consultants and flood levels were reduced to correspond to Nandipur hydraulic model levels. Erroneous estimates of siltation impact were modified and all dykes were eliminated.

However, the egregious errors by the Wapda and the consultants had done the damage. It also came out clearly that with 925ft storage level, there was no adverse effect on Nowshera flooding. But in an effort of appeasement, the Wapda decided without valid technical basis to reduce the storage level by 10ft to 915ft. As could be anticipated, the political reaction in the NWFP was adverse and the Wapda suffered a loss of credibility. It was observed that the Wapda had earlier been strongly defending 925ft level, but now by agreeing to reduce it to 915ft, it had accepted the NWFP viewpoint and apprehensions. The demand was to reduce storage level further and further.

Mr Jafarey has observed that dams do not add to the total quantity of water available. They merely transfer water from one season to the next, and therefore, are not an ultimate solution to the problem of water scarcity. We are already experiencing increased acute shortages of canal water supplies and their severe damaging effect on agricultural production. The low river periods of Rabi from October to March, and the sowing Kharif period in April and May have over the recent years faced shortages of the order of 15 to 50 per cent.

Two comprehensive studies were recently undertaken on water resources development in Pakistan keeping in view the increasing population and the rising water needs for agriculture, industries, municipal and rural water supply. These were: i) The Water Strategy Study by the Asian Development Bank and, ii) The Water Policy Study by the World Bank. Both studies have concluded that urgent measures are required for food security and to avoid acute water shortages. Assuming there was successful implementation of conservation programmes of lining of irrigation channels and water courses and improved agricultural practices, still the balance additional irrigation water needs by year 2020 would be 15 to 20 MAF at field level, indicating need of many more large river dams.

Construction of a chain of storages is required to bridge the widening gap in availability and demand and to harness and regulate all available river surpluses. Storage capacity has to be substantially large and adequate for inter-season (Kharif-Rabi) transfer and further enhanced for inter-year transfer from wet years to dry years.

The recorded average annual river flows are about 140 MAF. However, the annual river water diversions for canal uses of all the four provinces have varied from 77 to 108 MAF, while an annual average of 35 MAF of river water escapes unutilised to the sea below Kotri. This escapage level exceeds 90 MAF in wet years. This surplus water in our river system is an invaluable treasure, but is available only for about 70-100 day period of summer high river flows. To conserve and utilise this excellent potential, construction of additional storage reservoirs is essential to regulate and make it usable for sustainable irrigated agriculture and hydropower generation.

River storage dams are water conservation and regulatory structures and do not consume water. They in no way reduce established canal irrigation uses of co-riparians. Due to improved regulatory capability, they enable controlled interseasonal and inter-year transfer of river flows to substantially increase usable water, irrigated land base and agricultural production, generate cheap hydropower in bulk and reduce flood losses. Our existing live storage capacity is hardly 12 MAF or less than 10 per cent of average annual river flows, while the world’s average storage capacity for appropriate control is 40 per cent.

Our grossly inadequate regulatory storage capacity does not enable us to make optimum use of river resources. Even a modest target level of 30 per cent would indicate need of 30 MAF new storages. Series of storage dams at all feasible sites in the future, on-line as well as off-channel, are going to be our compelling requirement keeping in view our water needs, food security as well as hydropower and flood control.

We need urgently not one, but at least two or three major dams. The minimum need is to start construction work on at least two large dams. The two options available are the Basha and the Kalabagh. These two projects are not in competition or mutually exclusive as generally projected. Together they have an aggregate capacity of about 12 MAF, are complimentary and would meet our bare minimum pressing needs. It is not realistic to presume that Pakistan has the option to construct only one of these two dams. History does not forgive such mistakes by a nation.

Basha dam is located on the Indus, 200 mile upstream of the Tarbela dam site. Its catchment area is beyond the monsoon range. Indus annual flow available at this point is 50 MAF almost entirely from glacier-melt. The site of the dam, its height and capacity, location and size of power house, upgrading, and relocation of KKH, the High Voltage Transmission line etc. are undergoing critical appraisal. The complex and extensive site investigations, technical design and model studies are time-consuming. Since Basha, a concrete gravity dam, located in a highly seismic area and subject to severe land slides and many other logistic problems, complications have to be removed to the level of a bankable project and with high safety standards.

Basha dam project is undoubtedly a viable project, but it requires far more intensive and extensive investigations and studies requiring a period of five to six years to make it conform to recognized international standards. There is no scope for optimism, and rigorous safety standards and risk coverage have to be followed.

Wapda and the World Bank were responsible for planning, investigation and detailed engineering studies of the Kalabagh. The World Bank was the executing agency while Pakistan was the cooperating agency. Services of competent local and foreign consultants and experts from all over the world have been used over a period of half a century. This project of a reduced capacity of 6.1 MAF capacity and 3600 MW hydropower generation has been studied and subjected to the most rigorous scrutiny for technical standards and economic viability, and found excellent on both counts.

Kalabagh Dam is the lowcost available dam site on the Indus. This site has annual Indus river flow of 90 MAF, compared to 60 MAF at Tarbela, 50 MAF at Basha, and 25 MAF at Skardu. Additional water availability is from monsoon rains in the catchment area below Tarbela, and from the flows of major tributaries of Kabul, Soan and Haro. Kalabagh site is the only site to regulate and utilise the additional 30 MAF Indus river potential from summer rains.

This site is the only site enabling gravity irrigation of about 500,000 acres, through a right bank outlet, of D.I.Khan and Bannu areas in the NWFP which currently are at low poverty levels. For any other upper Indus storage, the NWFP will have to provide lift irrigation for these areas needing recovery of Rs 5,000 per crop from the farmers. Kalabagh is also the only site which would enable the integration of the Indus-Jhelum-Chenab rivers into one single river basin for optimum use through a left bank outlet and extending life of Mangla dam as a replacement storage. Construction work on Kalabagh can be taken up in one package or in a number of packages to make full use of our own contractors and engineers.

By this time three studies on downstream Kotri river flow needs have been completed in consultation with the four provinces and further reviewed by a panel of international experts. It has been established that there is no sea intrusion effect as groundwater levels outside the flood bunds below Kotri are higher than river water levels. The downstream delta has been largely developed by canals off-taking from both banks from Kotri barrage irrigating more than 30 lac areas and using 11 MAF of Indus river water.

Within the narrow river belt of 3 to 5 mile width between the flood bunds from Kotri to sea, less than one lac acre is irrigated. A river flow of 5,000 cusecs over the year has been recommended by the POE for river channel activation, but only after construction of new storages on the Indus. Annual average flood flow below Kotri is presently estimated as 35 MAF and ample flows would still occur even after two dams on the Indus are made operational.

The issue of need and urgency of constructing more river storage dams and prioritisations of new dams was considered in depth by the Technical Committee on Water Resources. Seven out of eight members from all the four provinces observed that Pakistan has only a few good river storage sites and every site would need optimum exploitation. It was our economic and social compulsion to productively use every drop of our fresh water river flows. The dam construction activity in the future has to be continuous, carefully planned and implemented, with a minimum target for new dam capacity of 20-25 MAF by the year 2020.

Pakistan’s requirements dictate that both Kalabagh and Basha dams be launched together and appropriate site activities initiated simultaneously.

By the time Kalabagh dam construction is completed by 2012, hopefully Basha Dam investigations and studies would have been satisfactorily completed. The KKH approach road from Abbottabad to Basha would also have been upgraded for movement of heavy construction machinery to enable completion of Basha dam by 2020.

The writer was a member of the technical committee on water resources headed by Mr A.G.N. Abbasi.


