One dip in the real, a brush with the virtual

Are we running out of water, and how quickly?

The T-shirt that you wear, the milk that you put in your tea and the endless fountains that you drink from and water your fields with appear in a myriad series made up of hopes, frustrations and calls for quality and conservation

 

By Muhammad Badar Alam

After virtual reality, comes virtual water though this latest invention, unlike its predecessor, is not found even in cyberspace. The other major difference between the two is that virtual water actually existed once.[image: image1.jpg]. >t »w-“
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In a way it does even now -- in food we eat, beverages we consume and clothes we wear. "It takes between 2000 and 5000 litres of water to grow 1 kilogram of rice...11,000 litres to grow the (fodder for a cow) to make a quarter-pounder hamburger and between 2000 and 4000 litres for that cow to fill its udders with a litre of milk...You could fill 25 bathtubs with the water that grows the 250 grams of cotton needed to make a single T-shirt," says the lead article in the latest edition of Newscientist, a weekly science and technology magazine. It's there -- in the making of our gourmets and garments -- that unimaginably high amounts of water are passing from an actual to a virtual existence.

Defined as "water tied up in the growing and manufacturing of products traded internationally", virtual water "is estimated at around a thousand cubic kilometres a year," says the magazine. This is 20 times as much water as flows down the river Nile in the same period.

 

On shaky grounds

The article written by Fred Pearce, the author of a new book, 'When The Rivers Run Dry', conjures up a doomsday scenario. "...water is running out," it says because the residents of the planet earth are mining more water out of its womb than nature can replenish. "...about 250 cubic kilometres of water are abstracted for irrigation each year. This is at least 100 cubic kilometres more than the rains put back...as every year passes, the aquifers get emptier...Collectively our actions are threatening to revive a spectre that nobody has seriously worried about for the best part of 40 years - mass global starvation."[image: image2.jpg]



Intensive irrigation and food sufficiency, if not abundance, that has resulted from it were at the heart of the improperly named Green Revolution, credited with averting a food crisis that in 1960s threatened the very existence of the human lot. Four decades post revolution, the planet is more parched than pleased. "...the success of this 'green revolution' was built on a massive investment in irrigation systems. Today the world grows twice as much food as it did a generation ago, but it uses three times as much water to grow it. Two-thirds of all the water abstracted from the environment goes to irrigate crops," writes Fred Pearce. "Fifty years ago in northern Gujarat (in India), bullocks driving leather buckets lifted water from open wells dug to about 10 metres. Now the tubewells are sunk to 400 metres, and they still run dry." Between the well and the tubewell, the world is pumping its underground water empty.

In some areas in Pakistan, the effects of this recklessness are too visible to be easily missed. "...there are certain high economy areas such as Quetta Valley where groundwater extraction has far exceeded the recharge and, therefore, the watertable is rapidly going down creating a disastrous situation," reads a passage from the draft of the official National Water Policy as posted on the website of Pakistan Water Gateway. The figures projected by the draft say that Pakistan will be running short by at least six million acre feet of water in 2025 even if its develops all its potential and so far untapped resources. "This will limit our developmental potential in various sectors," note the drafters of the policy.

Some time is still left for Pakistan to keep our water where it belongs. "Large-scale pumpage and use of groundwater for irrigation started during 1960s with the launching of Salinity Control and Reclamation Projects (SCARPs). Thousands of large-capacity tubewells were installed to lower[image: image3.jpg]


 groundwater table and supplement irrigation supplies," reads the introduction to 'The Groundwater Economy of Pakistan', a working paper prepared by the Pakistan office of Colombo-based International Water Management Institute (IWMI). "Subsidized power supply and introduction of locally manufactured diesel engines provided an impetus for dramatic increase in the number of private tubewells...The total population of private tubewells in Pakistan is estimated to be 629,602 with total groundwater extraction at 47.14 BCM (billion cubic metres or 38.21 million acre feet)," says the IWMI working paper. These huge withdrawals, according to the draft of the National Water Policy, "are frequently accompanied by deterioration in the quality of water and have a consequential impact both on the localized fresh groundwater resources which are susceptible to lateral intrusion of saline water from adjoining areas".

Highly worrisome as this deterioration in the quality of groundwater is, it is still far from generating into a full-blown crisis. Pakistan's groundwater reservoirs are still getting more water than they are discharging. The data cited in the draft policy shows the country's groundwater resources can yield as much as 66.8 million acre feet every year while total annual extraction stood at 50.3 million acre feet in 2001. With an annual surplus of 16.3 million acre feet, an additional extraction of around 6 million acre feet should create no real problems, except in places like Quetta, Dera Ismail Khan, Karak and Kohat.

 

Surface realities

The situation is more optimistic than appears from the preceding paragraph. The extraction of groundwater was higher than usual in 2001 because of a drought. The total annual flow of river water was recorded at 148.8 million acre feet during 1985-95, according to the information posted on Pakistan Water Gateway. In 2001-02 it decreased to an alarmingly low level of 92.62 million acre feet. During this period, according to IWMI paper, private tubewells registered a growth of 59 per cent in Punjab alone. There is, thus, a logical link between the availability of surface water -- or its lack -- and the rate of growth in ways and means to extract groundwater. In fact, groundwater extraction became popular after the theory of exploitation of surface water resources had fallen victim to its own success.

Before the introduction of controlled irrigation through a system of dams, canals and distributories, the water table in the areas falling in Pakistan was sufficiently deep. But once the system became operational, no attention was paid to its impact on the watertable in the canal-command areas. "Consequently, the water table rose, resulting in waterlogging and salinity," reads a Pakistan Water Gateway document on Pakistan's irrigation system. The rush to overcome the problem led to another rush -- setting up of public and private tubewells whose number swelled in Punjab, for instance, from around 3,000 in 1965 to about 13,000 in 1980.

The results were spectacular. These pumps, together with thousands of kilometres of drains to carry excess water, reduced waterlogging of irrigated land from 40 per cent in 1960s to 25 per cent by 1979, according to the Gateway document. Similarly, saline soils were reduced from 11 per cent of the total irrigated area to its 3 per cent in the same period, says the document.

Once waterlogging and salinity were brought under control, tubewells should have phased out. They did not. Instead their numbers and density increased like never before and most of them were installed by individual farmers on their own. "The density of private tubewells per 1000 hectares in Punjab has increased to 46 as compared to three in 1965. The real jump took place over the last decade during which the tubewell density almost doubled," says IWMI's 2003 working paper on groundwater economy. This boom was helped by low electricity tariffs for tubewells during 1980s and the availability of locally manufactured cheap diesel engines. Even when the capital cost of installing and maintaining an electric tubewell rose exponentially during the 1990s, the number of tubewells run on diesel engines continued to rise and is still continuing though at a much slower rate than 1980s and 1990s.

This addiction to the liquid from beneath the surface is explained in terms of the control it affords to the farmers and the inadequacy of the canal water to meet their growing needs. "The farmers having access to groundwater (through tubewells) manage to get higher yields as compared to those who are solely dependent on canal water...Development of groundwater has changed the cropping pattern of many areas. High delta and high value crops like rice, cotton and sugarcane have replaced traditional low value crops," is how IWMI paper puts it. The draft of the water policy sums it up almost in a similar manner but in a much clearer language: "The groundwater reservoir permits the farmers to exercise greater control in terms of point of extraction, demand-based water use and results in timely application of water to crops. This has transformed the century-old concept of low crop yields to more secure and predictable crop production in Punjab and Sindh." For instance, according to IWMI statistics, per acre yield of cotton in tubewell irrigated land is 75 per cent higher than the national average.

There is a catch here: Tubewells work well and are economical to install and run in areas where underground water table is not very low -- that is, in close proximity to big water channels like rivers and canals. This is because "groundwater reservoirs are recharged from the rivers as well as seepage losses from the canals, watercourses, farm channels and the fields," says the Gateway paper. These observations are backed by the findings contained in the IMWI paper on groundwater economy which records that the cost of installing a tubewell in an area where water table is as deep as 24 metres is seven times more than what it costs to install a tubewell at a place where the watertable is as shallow as six metres.

The other issue is the quality of groundwater which varies from fit to marginally fit to unfit for irrigation as we move from the north of the country to its south and west. At the present level of groundwater salinity, the use of only groundwater for irrigation (that is, 100 per cent groundwater with no canal water) would reduce wheat yields on average by...411 kg/hectare in Pakistan," warns an IWMI briefing paper on the integrated management of groundwater and surface water.

This means that a very large portion of the groundwater is used to supplement the needs of the canal-irrigated areas. Some studies have estimated that 93 per cent of about 40 million acre feet of water extracted through tubewells is used for irrigation and only 5-10 per cent of it waters lands outside of the canal command areas. Even this small percentage is concentrated along or close to river beds.

It's not this largely supplementary mode of irrigation which should be a great reason to be worried about, though serious concerns remain about its management, rational use and fast-deteriorating quality. The exponents of integrated water management believe that these problems cannot be solved solely by focussing on groundwater and its extraction. A simultaneous focus on improving the capacity, management and efficiency of river-dam-canal-filed system will go a long way in relieving the increasingly unsustainable burden on groundwater resources.

But this system is fraught with potentially explosive problems. "The irrigation network of Pakistan (accounts for) approximately $ 300 billion of investment (at current rates)," says the draft of the National Water Policy, a document the government is painstakingly putting together through an exhaustive consultative process with all the stakeholders. Because of this network, irrigated area in Pakistan has increased from 8.4 million hectares in 1947 to 18.09 million hectares in 2000 and counting. "As a result, Pakistan now owns the largest contiguous irrigated area in the world." Contrast this stellar growth with figures for overall cultivable area in the country which increased from 14.7 million hectares to 22.76 million hectares between 1947 and 2000. The development of the irrigation system is matched by the productivity gains. Cereal production (combined production of wheat, rice and maize) has "increased from 5.2 million tons to 28.5 million tons during the same period".

The problem with this multi-billion-dollar leviathan that Pakistan's agriculture system has become is that it is turning unwieldy with every passing day. The existing water reservoirs are losing storage capacity, the new development schemes are all mired in controversies and the operational and maintenance costs of the canal system fast outpacing the revenue and charges collected from it. But the most important of them all is the problem of water 'lost' between the river and the field. "Of the 105 million acre feet (of water) withdrawn from (the rivers) by canal network, approximately 42 per cent infiltrates to groundwater reservoir while 3 per cent is lost as evaporation or through non-beneficial consumption...The balance 55 per cent, or 58 million acre feet, becomes available...for use in the fields," observes the writers of the draft water policy. But the seepage does not stop here. A further 27 per cent of water seeps into the underground reservoir from the field itself.

Admittedly, 85 per cent of these system losses are retrieved through various devices including extraction through tubewells but the process raises the cost of on-farm water supply by many folds and endangers future supplies. "If somehow the seepages can be controlled, if not eliminated, much smaller amount of water will be needed to be drawn from the underground which will not only improve the quality and quantity of subterranean water but will also bring down the cost of irrigating the fields," says Abdul Hakeem Khan, who heads IWMI in Pakistan.

Inertia

instititutionalised

But he apprehends that this may not take place in the near future because of the absent professionalism and missing initiative among those charged with building, running and maintaining the system -- called Indus Basin Irrigation System -- comprising three reservoirs (Mangla, Tarbela and Chashma), "23 barrages/headworks/siphons, 12 inter-river link canals and 45 canal commands extending for about 60,800 kilometres...to serve over 90,000 farmer-operated watercourses," according to the information gathered from Pakistan Water Gateway. Abdul Hakeem Khan tells The News on Sunday in his Lahore office that provincial irrigation departments have little interest in reforming the system because the "changes everyone is talking about will take away from them a very lucrative source of unearned money."

The draft of the National Water Policy has institutional reasons to explain the malaise plaguing irrigation authorities. "Since late 1950s, with the assignment of major water development works to Wapda (Water and Power Development Authority), provincial irrigation departments' functions were reduced mainly to operation and maintenance of the system... (making them lose) much of their initiative, innovativeness and excellence... (They) have gradually assumed the role of helplessness, particularly because many of their powers under canal/irrigation acts (of the yore) had been restricted or suspended," says the draft. It also notes that the situation in Wapda's water wing is hardly any better. "...the originally better managerial skills and higher efficiencies have been continuously eroding, and there now appears to be a lack of ownership and commitment leading to indifferent attitudes and bureaucratic practices" at what was originally and essentially a professional organisation.

And Wapda and irrigation departments are not the only institutional stakeholders. From the Council of Common Interests and Indus River System Authority (Irsa) at the federal end of the continuum to farmers' organisations and water users' associations at its local end, a number of players like the office of chief engineering advisor, federal flood commission, provincial irrigation and drainage authorities and area water boards are all vying for their share of the pie, with almost all of them declaring that their claims are legally sanctioned.

 

Pipedream

This institutional crisis is no where as acute as it is in departments responsible for providing potable/drinking water. The water used for urban and rural water supply is a mere fraction of the water used for irrigation, though it is set to increase from its current level of 4.5 million acre feet per annum to 10.5 million acre feet in 2025, given the rapid rise in Pakistan's population. "Most urban water is supplied from groundwater except for the cities of Karachi, Hyderabad, and part of supply to Islamabad and Rawalpindi which mainly use surface water," reads a passage in a Pakistan Water Gateway document entitled Water Situation Analysis. "Access to water for domestic purposes in the urban areas is limited to about 84 per cent (of the cities' population). About 58.5 per cent of people have piped supply to their homes and about 7.6 per cent get their supplies from standposts. The remaining population obtains their water supplies from hand pumps, wells or through private vendors."

In rural areas, 50 per cent of all drinking water needs are met through private handpumps, except in saline groundwater areas (which comprise most of Sindh province and a large part of the southern and western Punjab) where "irrigation canals are the main source of domestic water".

The document lists a number of ills the supply of domestic water suffers from, specially in the urban areas. "Those supplied by (water) vendors tend to be among the poorer people, raising the issue of equity in water supply...The water supply network, in most cases, is as old as the city (it serves) and has deteriorated significantly. Repair and maintenance of the system has not been satisfactory due to shortage of funds." But more alarmingly, "the unaccounted water (unmetred, unpaid for) water in the urban areas is very high and ranges between 30 per cent and 40 per cent (of all supplies)" and in "most of the cities the municipal water is unsafe to drink as it does not meet WHO (World Health Organization) guidelines".

The reasons for the twin problems of water quality and its less than full measurement lie in "inadequacy or lack of chlorination, cross-connection from sewage lines, poor maintenance and illegal connections," the document says.

Compared with water contamination elsewhere, these problems may look like the proverbial tip of the iceberg. "The Cholistan area in Southern Punjab is well known for highly brackish waters, which cannot be used for drinking... Groundwater with high flouride content is found in the Salt Range, Kasur and Mianwali. There are also reports of high flouride content...in the Bahawalpur area. Samplings in groundwater in Jhelum, Gujrat and Sargodha districts have shown concentrations of arsenic well above the WHO guideline value," says a document containing information on Pakistan's key water resources and posted on Pakistan Water Gateway's website. (In Sindh) "areas with non-potable, highly brackish water include Thar, Nara and Kohistan. In Tharparkar and Umerkot, the situation is further compounded by the occurrence of high flouride in the groundwater...The Makran coastal zone (of Balochistan) and several other (river) basins (in the province) contain highly brackish groundwater...In Mastung Valley, the groundwater has been found to have high flouride content. The Makran coast and Kharan have also been reported to have high flouride groundwater," reveals the document.

 

Awaiting to be treated

There exists no method or mechanism to sift the contaminants from drinking water. The only water treatment plants available in Pakistan are utterly unsuitable for the job because they are meant for treating urban sewage. But even when gauged for this purpose, facilities that exist are miniscule in comparison with the task at hand. Pakistan's total sewage treatment capacity stands at 339 million litres per day which is less than 1 per cent "of total domestic sewage generated in urban areas".

Untreated, this water is used for growing vegetables around cities and big towns or is left to flow into water bodies and seep into underground water reservoirs. No matter whether captured in fields or left to its own devices, untreated waste water has been a catastrophe in the making for a long time. Already in May 2004, scores of people including children died in Hyderabad after they consumed water supplied from Manchhar lake, reportedly polluted by a drain carrying saline and poisonous water left to pass through the lake untreated.

 

Water for (other forms of) life

Manchhar lake is not the lone loser, though. A number of wetlands and the ecosystems they support are either dying due to lack of water or turning into floating nightmares due to their poisonous waters. "Dying of relatively old wetlands...exerts strain on flora and fauna as they are not able to migrate to the new sites," says the Water Situation Analysis. Echoing the sentiment, rather carrying it further, a policy paper by IWMI on planning for environmental water allocation says: "...many developing countries are failing to see that a balance needs to be struck between allocating water for direct human use (agriculture, industry, power generation and domestic supply) and allocating it for indirect human use (through the benefits that well-maintained ecosystems provide)."

In Pakistan's case, the need for this balance shows itself in the amount of water needed to flow downstream Kotri barrage, the last control mechanism on the waters of the Indus river system. Figures projected by various individuals, institutions and vested interests vary but there is a national consensus that some water needs to flow from the river into the sea to check the intrusion of saline marine water inland, protect and preserve the Indus delta mangroves and allow the sea fish to hatch in the fresh river water. Depending on where you come from and what relationship you have with the federal authorities, you will be seeking a Kotri downstream flow either as low as 5 million acre feet or as high as 20 million acre feet.

Going by the expert opinion, the ecosystem in the Indus delta is already getting much more water than it requires -- about 38 million acre feet every year. The problem is that a huge bulk of water of this water flows into the system during monsoon months of July and September, leaving a trickle for the rest of the year and virtually no flow during the winter months, November to January. This is because most of the rain (approximately 40 million acre feet falling annually in the Indus basin) and high river flows -- boosted by melting snows and glaciers under the warm summer suns -- occur in the monsoon months. Without some mechanism to regulate all this water -- falling and flowing very unevenly both in temporal and spatial terms -- the Indus delta will keep crying for much needed waters for most months in a year and receiving more than it can beneficially handle for a very brief period of time.

The failure to regulate will force more of our water to turn virtual than it is required to feed and clothe us. Contrary to other objects in the virtual world, water once lost to actual world is lost forever -- not to be found by search engines even mightier than the almighty google.

 

