The Aswan High Dam
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Dateline: 01/26/98 

Just north of the border between Egypt and Sudan lies the Aswan High Dam, a huge rockfill dam which captures the world's longest river, the Nile, in the world's third largest reservoir, Lake Nasser. The dam, known as Saad el Aali in Arabic, was completed in 1970 after 18 years of work. 

Egypt has always depended on the water of the Nile River. The two main tributaries of the Nile are the White Nile and the Blue Nile. Lake Victoria is the source of the White Nile and the Blue Nile begins in the Ethiopian Highlands. The two tributaries converge in Khartoum, the capital of Sudan where they form the Nile River. 

Before the building of a dam at Aswan, Egypt experienced annual floods from the Nile which deposited 4 million tons of nutrient-rich sediment which enabled agricultural production. This process began millions of years before Egyptian civilization began in the Nile valley and continued until the first dam at Aswan was built in 1889. This dam was insufficient to hold back the water of the Nile and was subsequently raised in 1912 and 1933. In 1946, the true danger was revealed when the water in the reservoir peaked near the top of the dam. 

In 1952, the interim Revolutionary Council government of Egypt decided to build a High Dam at Aswan, about four miles upstream of the old dam. In 1954, Egypt requested loans from the World Bank to help pay for the cost of the dam (which eventually added up to US$1 billion). Initially, the United States agreed to load Egypt money but then withdrew their offer for unknown reasons. Some speculate that it may have been due to Egyptian and Israeli conflict. The United Kingdom, France, and Israel had invaded Egypt in 1956, soon after Egypt nationalized the Suez Canal to help pay for the dam. 

The USSR offered to help and Egypt accepted. The Soviet Union's support was not unconditional, however. Along with the money, they also sent military advisers and other workers to help enhance Egyptian-Soviet ties and relations. 

In order to build the dam both people and artifacts had to be moved. Over 90,000 Nubians had to be relocated. Those who had been living in Egypt were moved about 28 miles (45 km) away but the Sudanese Nubians were relocated 370 miles (600 km) from their homes. The government was also forced to develop one of the largest Abu Simel temple and dig for artifacts before the future lake would drown the land of the Nubians. 

After years of construction (the material in the dam is the equivalent to 17 of the great pyramid at Giza), the resulting reservoir was named for the former president of Egypt, Gamal Abdel Nasser, who died in 1970. The lake holds 137 million acre-feet of water (169 billion cubic meters). About 17 percent of the lake is in Sudan and the two countries have an agreement for distribution of the water. 

The dam benefits Egypt by controlling the annual floods on the Nile and prevents the damage which used to occur along the floodplain. The High Dam provides about a half of Egypt's power supply and has improved navigation along the river by keeping the water flow consistent. 

There are several problems associated with the dam as well. Seepage and evaporation accounts for a loss of about 12-14% of the annual input into the reservoir. The sediments of the Nile, as with all river and dam systems, has been filling the reservoir and thus decreasing its storage capacity. This has also resulted in problems downstream. 

Farmers have been forced to use about a million tons of artificial fertilizer as a substitute for the nutrients which no longer fill the flood plain. Further downstream, the Nile delta is having problems due to the lack of sediment as well since there is no additional agglomeration of sediment to keep erosion of the delta at bay so it slowly shrinks. Even the shrimp catch in the Mediterranean has decreased due to the change in water flow. 

Poor drainage of the newly irrigated lands has led to saturation and increased salinity. Over one half of Egypt's farmland in now rated medium to poor soils. 

The parasitic disease schistosomiasis has been associated with the stagnant water of the fields and the reservoir. Some studies indicate that the number of individuals affected has increased since the opening of the High Dam. 

The Nile River and now the Aswan High Dam is Egypt's lifeline. About 95% of Egypt's population lives within twelve miles from the river. Were it not for the river and its sediment, the grand civilization of ancient Egypt probably would have never existed. 
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The Uses and Problems of the Aswan High Dam

Completion 30 Years Ago; Sharp Increase in Year-Round Irrigation

Kristina Bergmann 
The Aswan High Dam was completed in July 1970, two months before the death of Gamal Abdel Nasser. Since then, the waters of the Nile have been harnessed and Egypt protected from periodic, catastrophic flooding and drought. The rise of groundwater levels due to intensive irrigation, however, is a major problem. 
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About 30 kilometers southeast of Cairo, the ruins of the world's oldest dam stand in a wadi. They confirm descriptions by the ancient Greek historian Herodotus of how the pharaohs built dams and dikes to protect their land from the floodwaters of the Nile and occasional massive downpours. The "heathen dam," as Bedouin dubbed it when they discovered the ruins in the 19th century, is not only an impressive engineering feat. As a rock-fill dam, it bears a certain resemblance to the Aswan High Dam built more than 4,000 years later. 
The Aswan High Dam not only safeguards Egypt from flooding, as the "heathen dam" did, it also permits year-round irrigation of millions of acres of farmland. It was built as a replacement for a much smaller Aswan Dam built between 1898 and 1902, which was seen to be too small as early as the 1930s. The engineers charged with planning the High Dam had considered a number of alternative projects, including construction of several smaller dams along the upper course of the Nile. But they concluded that there were too few suitable sites and that the questions of financing and of spreading the costs among the beneficiaries were virtually insoluble. On the other hand, the feared side-effects of a single, massive dam seemed to them acceptable and manageable. 
The Soviets into the Breach

Negotiations with the USA and the World Bank on financing the High Dam project were well along in the mid-1950s, when President Nasser began purchasing weapons from the East Bloc. The USA and the World Bank threatened to withdraw their financing, using low profitability and possible environmental damage as pretexts. But it was already perfectly clear that, because of rapid population growth, chronic food and power shortages and dependence on the Nile waters, Egypt's economic situation could become extremely grave in the long term without the High Dam. The Soviet Union sprang into the breach and took over the financing, construction, and delivery of needed equipment, notably the power generators. Construction began on 9 January 1960, at a site 10 kilometers south of the city of Aswan, and by May 1964 the dam was already able to deal with unusually high water and thus preserve the land along the lower course of the river from catastrophe. 
In 1967, Egyptian film director Yussef Chahine was commissioned to shoot a film on the construction and opening of the High Dam. The producers - the state-run Egyptian film organization and the government of the USSR - conceived of the film from the outset as an epic pean. But Chahine turned it into a hymn to those who built the dam and those who were most immediately impacted by its arrival. Despite his enthusiasm, he included mention of the problems which the gigantic construction project had created. His portrayal of the Nubians who were driven from their land by the project so displeased the Egyptian government that the director had to shoot a second version of the film. 
The fact was that construction of the Aswan High Dam condemned a large portion of Nubian culture to destruction. Numerous monuments to Egypt's pharaonic history, such as the temples of Abu Simbel, were rescued with international aid and moved to higher ground. But 120,000 Nubians had to leave their traditional lands forever. For the 70,000 Egyptian citizens among them, Nasser had new villages built, with relatively good infrastructure, in the desert near Kom Ombo, 45 kilometers north of Aswan. Today, anthropologist Thayer Scudder regards this relocation project as a success. In his 1999 book "New Nubians," Scudder points out that the old Nubia had neither schools nor hospitals nor electricity, while young Nubians today enjoy an incomparably higher living standard and education level than their grandparents and are disproportionately successful in Egyptian society. At the same time, he notes, they have succeeded in maintaining their culture to a large extent. 
Ruling Out Alternatives

According to Achim Steiner, secretary general of the independent World Commission for Dams, experts today agree that Egypt could not have secured for itself the quantities of water it now requires without the High Dam. However, in opting for its construction, Cairo closed the door on certain alternatives, such as investments in education and industry. Nevertheless, adds Steiner, most of the undertaking's goals in the fields of agriculture and energy production have been achieved. 
On several occasions, the damming of the Nile has obviated the catastrophic impact of the typical rhythm of flood and drought years described so graphically in the Bible. Abderrahman Shallaby, a former state secretary in the Ministry of Public Works and Water Power, believes that without the dam Egypt would have lost virtually its entire harvest in the drought year 1979-80 and would have been devastated by a "flood of the century" in 1996. Among the dam's other benefits has been the great expansion of irrigated farmland. First of all, there has been a transition from the former system of one growing season per year to year-round cultivation with between two and three harvests; secondly, some 1,930,000 acres of desert have been turned into new cropland, mostly on the western edge of the Nile Delta, but also in the Sinai and, most recently, west of Lake Nasser, the vast lake created by the High Dam. According to the World Commission for Dams, in 1964 only 1,040,000 acres were irrigated on a year-round basis, while today the figure is up to 8,2 million acres. Thanks to High Dam water, in addition to grain it is now also possible to grow sugar beets, potatoes, vegetables and fruits. 
Countering Objections

Opponents of the dam criticized the project long before its completion. But over the years, the project's supporters have succeeded in overcoming most reservations. Water loss through evaporation from Lake Nasser was initially extremely high at 20 billion cubic meters, but today it averages only about half that much. And losses through seepage from the lake are close to zero, because the underground sandstone is fully saturated. Also, less Nile silt is accumulating in the lake than predicted by critics, who projected a rapid silting up, which would reduce the lake's holding capacity. The Egyptian authorities keep an eye on things using a sonar-equipped ship. According to Shallaby, the government can safely reckon that there is no danger of a drastic reduction of usable holding capacity for the next several generations. Several proposals have already been worked out should it prove otherwise, such as agricultural use of newly formed Delta land, and the use of newly accumulating mud for producing bricks. 
Often enough, though, there are complaints about the lack of rich Nile silt, which critics equate with the increased use of artificial fertilizers. But farmers counter this assertion by pointing out that the greater need for fertilizer is because they now bring in two to three harvests per year and are also planting crops that require higher levels of nourishment. Two years ago the government attempted to slow the sometimes extravagant use of artificial fertilizers and herbicides by cancelling subsidies for those items and banning imports of the more toxic substances. 
Geological investigation has failed to support the often-expressed suspicion that the pressure of Lake Nasser caused the earthquakes of 1981 and 1992. But studies have confirmed early theoretical calculations stating that the High Dam cannot be destroyed by earthquakes up to a strength of 7 on the Richter scale. 
Moisture and Salination
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Back at the turn of the century, some erosion of the Mediterranean coast was observed at the two mouths of the Nile, since the former Aswan Dam, the much smaller predecessor of the present dam, had already reduced the flow of silt down the great river. This process was accelerated by the construction of the High Dam, with entire beaches being eroded away. At the endangered spots, a newly created Office of Coastal Protection within the Ministry for Public Works has built dikes or breakwaters, and threatened beaches have been replenished with coarse sand. Because of the radical reduction in Nile silt and the nourishment it carried, the numbers of sardines in the area around the mouths of the river declined so radically that the sardine fisheries nearly collapsed. The loss could not be compensated by increased fishing in Lake Nasser. But more recently, the schools of sardine have increased once more, so that fishing has become viable again. 
Even construction of the smaller old Aswan Dam caused a rise in groundwater levels because of the introduction of year-round irrigation. The problem worsened with the arrival of the High Dam, which made possible the irrigation of higher-lying land. The result has been increasing saturation and salination of the soil in the fields. The government's push for cultivation of crops requiring greater quantities of water, such as rice and sugar cane - a drive which lasted into the 1980s - also accelerated the saturation of the soil. At first, efforts were made to ameliorate the situation with drainage canals. It was not until 1992 that an extensive program was launched, with the aid of several foreign donors, to establish a drainage network with pipes; according to Shallaby, the program is due to be completed by 2007. But critics doubt the success of the undertaking, maintaining that because of corruption only half the projected number of pipes are being laid, and sand and gravel filters are often not being installed. They also complain that regulations requiring the pipes to be joined at a specific depth and at a specified grade are not always observed. 
Along with drainage projects, the government is trying to control saturation and salination with a range of preventive measures. The growing of rice and sugar cane has been curtailed in many places, and either sprinkling or drip irrigation is now mandatory for all newly established croplands. While this is expensive, it saves a great deal of water and insures better absorption of artificial fertilizers. The Ministry of Public Works and Water Power has plans for saving water by means of more efficient irrigation and for the recycling of drainage water. There are also plans for lining drainage canals with concrete or replacing them with pipes. Realization of these plans should help improve the utilization of Egypt's quota of Nile water and to increase its quota through negotiations with other countries sharing the river. Should Egypt nevertheless come up against absolute limits thereafter, says Shallaby, there is always the option of desalinating sea water. 
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Looking downstream from the dam
Health Impacts of the Aswan High Dam, Egypt
Joe Fleurat II

Beloit College

Beloit, WI 53511

Summary
The Aswan High Dam has been called a biblical prophecy come true, in that it has fulfilled the promise of drying up the Nile, the largest, most powerful river in the world. There has been much debate as to whether the Aswan High Dam (AHD) has in fact played the role as savior to the people of Egypt rather than destroyer. The dispute arises primarily from the affect that the large reservoir, Lake Nasser, has on both agriculture and historical artifacts. When Lake Nasser, which carries a width no less than 12 km, filled up, not only did it exert great pressure on the surrounding Earth, which attributed to the large earthquake of 1981, but it also covered up many ancient ruins left by the ancient Egyptians. There were a number of ruins that had to be relocated in order to save them but the "stepping out of bounds" of the government did cause some cultural difficulties. As the role of savior, the dam has brought irrigation to agriculture near the Sahara which normally only yielded one crop per season. They now can reap two or three crops per season. A little known effect of the dam that was overlooked was the health impacts on people living near, and subsisting off of, the waters of the Nile. The most apparent health risk is schistosomiasis and the increasing number of cases with those living along the reservoir edge and the surrounding fields.

Background
In 1960, Egypt's President Gamal Abdel Nasser pushed for a dam to regulate the flow of the Nile River, which had previously left the Nile Valley either flooded or parched (1). With the cost of construction around one billion dollars and the US and UK opposing World Bank funding, President Nasser nationalized the Suez Canal and sought help from the Russians to finance the project (2). Eleven years later, in January, then-President Anwar Sadat inaugurated the dam. The aim of the dam was to:

· Improve irrigation and water resource control and development 

· Increase cultivation 

· Provide protection against high floods and severe drought 

· Facilitate navigation, fishery expansion and electric power generation (3) 

All of these aims have become a reality, but at an expensive cost of relocating thousands of Nubians who lived along the areas that would be covered by the reservoir.

 Discussion and Conclusion
An indirect health risk associated with the AHD was the dramatic increase of Bancroftian filariasis (elephantiasis) in the Nile Delta. This spread is believed to be associated with an increasing accumulation, in and near villages, of surface and subsurface water that serves as breeding sites from the Culex pipiens mosquito, the carrier of the parasite. The increase in the water level could be due to the growing number of irrigation channels and to more reliable water supply and distribution since the AHD completion in 1971 (4).

The direct health risk associated with AHD is the increases in cases of schistosomiasis among people living near the reservoir and surrounding fields. This disease is not new to Egypt. Traces of schistosomiasis have been found among the mummies buried in King Tutenkhamen's tomb. The amount of stagnant water caused by the increase in irrigation and the reservoir itself has increased the population of the local snail population, which carries the disease (6). Symptoms of the disease range from rash and itchy skin to seizures, paralysis and liver damage.

Controlling schistosomiasis costs the Egyptian government approximately $3.4 per hectare (10,000 sq m) annually. This includes the introduction of covered field drainage systems on a large scale across Egypt and the inclusion of health control components with help in the eradication of disease (7). When one considers the benefits of the dam overall, one cannot help but assume that these implementations to control the health impacts are reasonable.

Health impact control should be considered before construction is completed on any such project. The World Health Organization takes these issues into consideration and has released a full report on human health and dams. Among this report there are four important categories that are relevant to the problems surrounding the AHD (5):

1. The principal categories of health issues and the extent of existing knowledge about their association with dam projects (Table 1) 

2. Examples of regional variation in health conditions (Table 2) 

3. Examples of association of health issues with timing (Table 6) 

4. Examples of the association of health issues with different product stages (Table 7) 

Policy Recommendation
The construction of anything will bring about support and opposition. The key is to weigh both without bias and make an informed decision. Taking into account the information released by the World Health Organization, as well as the magnitude of the impact the construction of a dam can have on the surrounding environment and health issues, I believe that the best course is as follows:

· Consider the information released by WHO and enact a health impact plan previous to construction in order to be able to foresee problems and solve them before it is too late. 

· Be prepared for unforeseen health problems and have sufficient means (i.e. finances) to deal with them 
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Holding Back 168 Billion Cubic Meters of Water


The Aswan High Dam is, in technical terms, a rock-fill dam with a waterproof core. Its crown rises 196 meters above sea level, or 110 meters above the old riverbed. It holds back 168 billion cubic meters of water, of which 31 billion consist of "dead space" for the accumulation of Nile silt and 90 billion cubic meters of permanently usable storage volume for irrigation and generating hydroelectric power. The remaining space of 47 billion cubic meters is to allow for a rise in flood level to a maximum of 183 meters above sea level. The Toshka Spillway, built in 1978 300 kilometers south of the High Dam, opens automatically when the water level passes the 178-meter mark. The net usable volume of water per year, after evaporation and seepage, is 84 billion cubic meters, of which 55.5 billion are reserved for Egypt under a 1959 treaty with Sudan. Lake Nasser is 510 kilometers in length and its surface covers 6,000 square kilometers. The High Dam's 12 generators produce 10 billion kilowatt hours of electricity per year, which is on average 16 percent of Egyptian power production. 
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