THE LAST DROP?

As its water overdraft continues to grow, Israel is taking the first steps toward balancing its water economy
“The water crisis is the most severe since the establishment of the State of Israel. We are well below the red lines and water quality may deteriorate irreversibly.”  This statement, made by Water Commissioner Shimon Tal to a parliamentary inquiry committee on the water crisis, says it all. 

The catastrophic proportions of the emergency should come as no surprise. Soon after she entered office in 1999, the previous Minister of the Environment, Mrs. Dalia Itzik, called for the declaration of a national water emergency and placed the water crisis on government agenda. For well over a decade, water experts have warned, time and again, of the impending crisis (see Bulletin, 23/2, Spring 2000). It was a matter of simple arithmetic, a violation of a basic equation: water in = water out. Water demand has grown in the past forty years, due to both population growth and rise in per capita consumption, from 1.35 billion cubic meters in 1960 to 2 billion cubic meters in 2000 – a rise of 50%. However, available water supply has not kept pace.  

Israel has been living on a water overdraft for too long. It has continued to borrow from its “water bank” (the mountain and coastal aquifers and Lake Kinneret) under the assumption that rains will replenish these reservoirs before payback time. The rationale: climatic data stretching back over some 150 years of rainfall measurements have revealed a cyclical climate where a rainy year follows several drought years and replenishes the depleted reservoirs. In practice, the technical ability to pump water has proved to be much better than nature’s ability to replenish the reservoirs. Short-term thinking called for meeting consumption needs. There simply was no long-term water management.

Conditions Today

The current water crisis began in 1996 when the reserves of the rainy winter of 1991/2 disappeared and the “big rain” hadn’t arrived. In 2000 alone, the gap between pumping and replenishment reached nearly 500 million cubic meters. Experts have declared that the country’s water reservoirs have been overexploited beyond the natural replenishment rate since 1993.  In recent years, the average annual overdraft has increased to 400-500 million cubic meters. 

All three of the country’s major water sources are severely depleted. All have dropped below the so-called “red lines” which were set in order to prevent the risks of pollution, salination and ecological degradation. But the crisis is not only quantity related but quality related as well. Largely as a result of years of overexploitation, nearly 20% of the water pumped from the coastal aquifer does not comply with existing potable water standards. Average chloride concentrations have been increasing at an average rate of 2-3 milligrams/liter per year. Only 60% of the water pumped from the coastal aquifer does not comply with potable water standards set by the World Health Organization for chlorides and nitrates. Among other recommendations, the Ministry of the Environment has called for the formulation of an action plan for protecting the coastal aquifer from further salination as a result of the infiltration of seawater and the irrigation of salt-enriched water (effluents and the National Water Carrier). 

Continued pumping carries a heavy risk of salinating large areas of both underground reservoirs and of disrupting the ecological and chemical balance of Lake Kinneret (Sea of Galilee). Water levels in the Kinneret, the country’s sole surface water source, have been steadily declining for years. During the summer of 2001, levels dropped by one centimeter a day – despite more than a 50% cutback in pumping. By August, despite warnings by water experts that a further drop in water level could disrupt the fragile ecological and chemical balance of the lake, it was decided to draw a new “red line” for the Kinneret: 215.5 meters below sea level. Beyond the very real risks to water quality, any further reduction in the lake level through pumping would just not be possible. It would leave the pumps that draw water from the lake above water level. 

In order to continue to meet the consumption demands of all sectors according to the “business as usual” scenario, the Water Commissioner has decided to continue pumping water from Lake Kinneret and to reduce pumping from the mountain aquifer, one of the country’s main water sources. Hydrologists have called for a drastic cut in pumping from this aquifer next year due to the real danger of salination. Data supplied by the Israel Hydrological Service show that pumping from this aquifer was reduced by a third in the year 2000. Experts now assess that next year even less water would be drawn from this aquifer – even if rainfall will increase – in order to prevent a further drop in water levels and a potential risk of salination.  In light of evidence of increasing salination and the very real threat of future risks, the Water Commission has called for drilling 16 research and monitoring boreholes in the aquifer. They will provide information about the physical structure of the aquifer and serve as a basis for operative recommendations in case of increased salinity.

The present water crisis is attributed to a motley of reasons: below-average rainfall in recent years; growth in the country’s population over the past decade; increase in water requirements per capita; delays in building desalination plants; opposition to using pricing mechanisms as a tool for water demand management. However, whatever the reason, one thing is clear: today’s decision makers must operate according to the precautionary principle. Any deviation from this principle may well cause irreversible harm to the country’s prime water reservoirs.

Water Conservation

Until such time that the gap between supply and demand will be closed through the implementation of a basket of measures approved by the government during the past year, the solution must come from the demand side: water conservation. 

Urban water conservation calls for a variety of steps both at the municipal level and at the home level.  It entails, for example, reducing leakage from pipes and minimizing water use in municipal parks through automated drip irrigation and water-efficient plants. Million of cubic meters of water are literally lost each year due to rusty or broken pipes which are not regularly replaced. All too often, local authorities don’t funnel all of the water and sewage taxes they collect back into the system. At the private level, neglect or thoughtlessness in water use allows too much water to go down the drain. Homes should be “retrofitted” with water-saving devices, such as flow regulators in faucets and showerheads and two-volume flush toilets, while gardens should introduce water-saving plants, mulching and automated drip irrigation systems. 

In February 2000, a $2.5 million water conservation campaign was launched in Israel. It set out to save 10% of annual urban water consumption – 70 MCM. The objective was not met. In February 2001, the Water Commissioner called on the public once more to adopt stringent water-saving measures in light of Israel’s worst water crisis ever. He spoke at a ceremony designed to mark a “Blue Label” campaign to encourage the use of water saving devices in homes, factories, businesses and commercial premises. The “Blue Label,” in the form of a water drop, assures consumers that the products to which it is affixed have an official stamp of approval for reliability and water savings. Blue labels have been issued to such products as faucet and showerhead fittings, devices to reduce the amount of water used to flush toilets, innovative systems for outdoor toilets, and sprays to replace water for cleaning cars. 

When campaigns continued to fail to bring the necessary results, the Water Commissioner called for regulatory action. His plan: to ban the irrigation of all parks and gardens – public and private. However, the proposal was rejected by the Knesset Economics committee in the face of outright opposition from a variety of groups including the Union of Local Authorities in Israel and the Gardeners Association and the Ministry of the Environment. On its part, the Ministry of the Environment contended that it is possible to save up to 40% of the water currently allocated for gardening (some 150 MCM) while preserving greenery in the country’s cities. As a result of this opposition to “drying” up the country’s green areas, a watered down version of the regulations was approved in July and came into effect in August. In addition to bans on irrigation of gardens during certain hours between May and October, the regulations banned the establishment of new public parks and gardens and the planting of lawns or flower beds on traffic islands or alongside roads.  Furthermore, prohibitions were placed on washing cars or paved areas with hoses and car washes were required to install water-recycling systems (see box). 

Water Regulations - 2001
· Ban on establishing new public parks and gardens and planting grass or flowerbeds along roadsides or traffic islands.

· Ban on irrigating private gardens except from 7 pm to 7 am between May and October.

· Ban on watering existing public gardens and private gardens larger than 50 square meters if appropriate systems for efficient water irrigation are not used. Such systems – usually drip irrigation – must be installed by March 2002.

· Ban on washing cars with hoses rather than bucket and cloth. 

· Requirement that car wash facilities install a water recycling system.

· Prohibition on rinsing paved surfaces with flowing water or hoses.

· Violators are subject to fines ranging between 2000 NIS for an individual and NIS 9600 for a corporation. 

The Director General of the Ministry of the Interior has also called on local authorities to save 15% of the water consumed in 2000. In a document which were distributed to local authorities, he called for enforcement of the regulations, for installation of water saving devices and for the establishment of municipal headquarters for water conservation. This may entail the installation of water saving devices in all public buildings in local authorities throughout the country.

Finally, recent studies have revealed possibilities for water savings in other areas. For example, a survey commissioned by the Ministry of the Environment has found that  water-cooled condensers in air conditioning systems consume some 50 MCM of water each year One means of savings water would be by substituting air-cooled condensers for water-cooled condensers in water cooling systems in public buildings and shopping centers. In light of the findings, means are being considered to limit the use of water-cooled air-conditioning systems.

Desalination

Today, some 40 desalination plants operate in Israel – mostly small and medium units. By 2004, desalination plants should be producing some 200 MCM of additional water each year. 

The decision to desalinate on a larger scale was only taken last year, when the proportions of the water crisis became all too clear. The first tender to Build, Operate and Transfer (BOT) a desalination facility at Ashkelon, with an initial capacity of 50 MCM has already been issued and a winning group chosen. However, in light of the severity of the water shortage, the economic and social cabinet decided to expand the desalination project. The tender for the Ashkelon facility turned out to be the first in a series of desalination plants, which will be capable of producing a total of 200 MCM of fresh water a year. 

To accelerate the introduction of desalinated water, a decision was also made to construct a desalination plant at a site in Ashdod which had already been approved for this purpose in the planning authorities. The tender for a turnkey operation was issued by Mekorot Water Co. Ltd., Israel’s national water company, with the hope that this 45 MCM facility will be operational as early as 2003. Other tenders for smaller units along the Mediterranean coast (a total of 65 MCM) and for a 50 MCM unit at Hadera have also been issued and are expected to come on line by 2004.  Simultaneously, plans and tenders are also being advanced for desalinating saline water and connecting these facilities to the national water system. 

While the move to desalination will certainly help to augment Israel’s water supply, the supply of an additional 200 MCM of desalinated water will not be enough to meet the annual rise of 3% in urban consumption. Thus, the gap between supply and demand will not be closed. Additional sources of water or additional desalination facilities will still be required to meet urban demand. 

Effluent Treatment

Another solution, long advocated by the Ministry of the Environment, is reuse of treated effluent but only on condition that they meet stringent standards. Today, agriculture uses some 270-280 MCM of effluents, mostly from the Tel Aviv metropolitan area, which are discharged for irrigation in the arid Negev. Another 100 MCM of treated wastewater are discharged to the sea or riverbeds and are not utilized for agricultural purposes. One reason is the high-cost of transport systems from treatment plants in urban areas to agricultural fields in remote areas. Finally, wastewater treatment plants have not been constructed in a few local authorities. The result: the discharge of sewage from these localities and from several rural areas into the environment. 

It is no wonder, therefore, that the acceleration of projects for effluent recovery, transport and reuse to replace fresh water figured high in the government decision on the water economy which was taken last in July 2000. The results were not long in coming. Following a decision of the Ministry of Finance and the Water Commission to grant operators a grant of 60%, several large-scale water recovery plants have been approved throughout the country. The Ministry of the Environment estimates that the total quantity of effluent that may be utilized almost immediately is 75 MCM and 150 MCM in the future. Without doubt, effluents will constitute a major portion of the water supplied to agriculture, industry and gardening in the future.

Efforts to increase effluent reuse, however, must be undertaken alongside efforts to upgrade effluent quality. An interministerial committee, headed by the Ministry of the Environment, has found that most of the country’s wastewater treatment plants treat water to a secondary level of 20 mg/liter BOD/30 mg/liter suspended solids, a level which may cause damage to the environment and which is inappropriate for widescale recovery in agriculture. The intention is to improve treatment levels to a tertiary level of 5/10 and to set additional parameters (i.e., chlorides, sodium, boron, heavy metals, phosphorous, nitrogen, potassium) in order to allow for unrestricted reuse of the recovered water. This would require not only the upgrading of treatment plants but the reduction of salt quantities in the water as well. An agreement in principle has already been reached on a new effluent quality standard. A techno-economic review of the standard is currently being carried out. 

Import of Water

Another solution is to import water from other countries – in particular Turkey. A tender for the sea transport of some 50 MCM a year of treated potable water from Turkey has already been issued. However, Israel has yet to build a facility to offload the water from the tankers and to pipe it into the national water system. If all problems and obstacles are solved, including the price issue, the first water tanker from Turkey may become a reality by the summer of 2003. 

Agricultural Reforms

Rational water policy must solve two problems simultaneously: if and when to develop new water sources and how to allocate the given water quantity among different users. Treasury officials have long maintained that the answer lies in uniform pricing of water. Economists have, in fact, argued that the current crisis is largely the result of unrealistic water prices to agriculture  – traditionally the largest consumer of water in Israel. Realistic prices, they contend, should reduce demand and stem the overdraft by putting an end to the overexploitation of the country’s aquifers. Others have maintained that price is not the only issue, that diminished water supply to agriculture will carry a severe social and economic price: destruction of rural agriculture, risk to independent food supply, disappearance of open spaces. 

In August, plans were forwarded to raise water prices to agriculture by over 40%. The reform should bring agricultural consumption of both fresh and reclaimed water to 1.15 billion cubic meters, of which fresh water will be 530 MCM per year. Proposals now call for raising the price of water paid by farmers to the same level that local authorities pay for urban consumption and to compensate farmers for foregoing freshwater allocations, while being encouraged to switch to crops that are more appropriate for arid regions. The Ministry of Environment has advocated a further cutback in water allocations to agriculture and a stop to subsidies for water not used for agricultural irrigation in practice.

Both the Ministry of the Environment and others have advocated a switch from traditional Israeli crops such as citrus fruits and cotton to less water-intensive forms of agriculture such as wheat cultivation and tree farming (olives, almond) – drylands agriculture. Experts charge that by exporting avocado, cotton, citrus and mango to Western European countries, Israel is in effect exporting water to places which have it in abundance. When the cost of water is factored in, Israel actually loses money on some of its agricultural exports.   

The Agriculture Ministry is formulating a new policy whereby the state would support the cultivation of land in lieu of subsidizing water costs to the agricultural sector. State support would thus be switched from water to another scarce resource which must be preserved: land. Such a step, it is argued, would put a stop to agricultural branches which cannot cover the water cost they consume for such products as citrus, but it will allow for the preservation of agricultural land for other purposes.  

Toward a Solution Tomorrow

It is clear today, that nature alone is not the only culprit in the present water crisis. The blame, as reiterated by the State Comptroller’s Office, is years of mismanagement. Today’s package, approved in government decisions of August 2000 and April 2001 (see box), should have been implemented 10 years ago. However, financial and other considerations got in the way – leading to procrastination or negligence. The dream of a rainy year (such as the winter of 1991-2), which would once fill Israel’s reservoirs to the brim, proved false. It has been said that the shortsightedness of successive governments has meant that the most disastrous year in the past decade was that of the excessively rainy winter of 1992. Be that as it may, the fact remains that throughout the 1990s substantial steps were not taken to deal with the problem until it reached crisis proportions. A parliamentary committee of inquiry is currently investigating the shortcomings. 

It is predicted that the quantity of available water for pumping from each of the country’s reservoirs will only be a fraction of that available in previous years. Since new sources cannot be developed in the short term and since urban demand is expected to continue to increase at a rate of 3% per year, covering the overdraft will have to come from water savings in the urban sector and from reduced consumption in the agricultural sector. 

How to save? It will be necessary to increase the efficiency of water use in agriculture while increasing the price, to set the legislative groundwork for water conservation in the urban sector, to set realistic prices which are as close as possible to the marginal cost, to ensure the availability of technological devises for saving, to promote education and information, to repair leaks in municipal piping systems, to switch to new forms of gardening and irrigation. 

Will these steps and other steps make a dent in the annual water deficit of 500 MCM, a quarter of annual consumption? Discipline and resolve will be necessary over the coming few years to minimize the gap between supply and demand. As for the future, optimistic forecasts anticipate that the basket of measures approved by the government – purification of contaminated wells, wastewater treatment, transport and recovery for agricultural purposes, seawater and saline water desalination and possibly import of water from Turkey – will eventually help to balance the water equation. As for the pessimistic view, the vision is too frightening to contemplate. It is up to every sector to ensure that the catastrophe does not occur. 

Government Decision on Water Management

The Ministerial Economic and Social Committee (the Social-Economic Cabinet), headed by the Prime Minister, took the following decisions on April 18, 2001 in order to prevent a possible shortage of drinking water:

1. To take steps to increase the efficiency of use and savings with the object of reaching additional savings of 200 MCM of fresh water per year for the next three years – half from municipal consumption and half from agricultural consumption.

2. To establish plants for water desalination at a production capacity of 200 MCM with supply to start in 2004.

3. To remove obstacles to effluent reuse and to advance plans for upgrading effluent quality to allow maximum use of effluents in agriculture, industry, nature and landscape, without harming the environment and groundwater.

4. To contract a private developer for the supply of water from the deep-water aquifer in Mishor Rotem at a rate of 30 MCM per year.

5. To increase water tariffs in order to reduce water demand for municipal gardening, home gardening, the domestic sector and the agricultural sector.

6. To promulgate regulations on water savings in the urban sector including  water-saving devices, car washing, facilities for water recycling, cooling towers, etc.

7. To continue the public information campaign on water conservation until 2003.

8. To establish an interministerial team under the director general of the Prime Minister’s Office for coordination and control purposes.

Water Allocations to Jordan Continue

Despite the drastic drop in water levels in Lake Kinneret, the Mekorot Water Co. completed (in August 2001) an emergency system which will allow Israel to continue to supply water to the Hashemite Kingdom of Jordan despite the drastic lowering of the water level. The lowered level of the Kinneret paralyzed the pumping station which has supplied some 55 MCM of water to Jordan following a special request by the late King Hussein to Israel. In order to continue in its commitment, even under the lowest levels ever, Mekorot established a new pumping station which will be able to pump from lower water levels.

