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Section 1

Introduction

1.1 Background

Due to the increase of the world population, people are developing industry and agriculture in
order to provide themselves with food products. As humans extract more and more chemical
elements from the bowels of the earth, these activities result in crucial changes to the natural
water composition.

The plowing up of the soil and washing of soluble salts changes the surface and ground water
ratios. Rivers are not only natural drainage systems for water flow, but they are also forced
collectors for all run-off in a watershed. Pollution of water flows and bodies affects not only
the sanitary conditions of the river and water quality but also has a negative impact on
humans' health.

The largest quantity of soluble salts is taken to water bodies from irrigated massifs. Because
of mineral fertilizers, salts are brought together with effluent and drainage waters into water
bodies and water stream flows,.and pollute them.

The ecological situation in the area around the Aral Sea becomes worse with each year. Most
specialists blame the worsening situation only on the decrease in the level ofthe Aral Sea.
They start "beating bells" but ignore at this point, the role of the Amu Darya river in saving
the natural resources and health of the people living in the Region.

Long ago the mighty Amu Darya River brought its curative water to the Aral Sea. At those
times the mineralization of the river did not exceed 0.3-0.4 gil and it was reputed to be the
cleanest river in the world. The Arnu Darya water became more salty. It was polluted with
various chemical substances as the result of unreasonable development and use of the Upper
Arnu Darya saline lands for growing cotton and other crops. Because of the Arnu Darya's
hard, mineralized water, an unforeseen situation has emerged in Karakalpakstan.

1.2 Purposes

The purposes ofthis project are:

• The examining of water-soluble pollutant concentration in the running potable
water ofNukus and the regional center of Takhtakupyr, and the analysis of
irrigation water in the Kyzketken and Kuanyshzharrna Canals, which are in the
epicenter of the Aral Sea disaster zone

• Developing recommendations for use at the governmental national and regional
levels



1.3 Project Research

The following are the project's areas of research:

• The Kyzketken canal and Kuanyshzharma canal. They originate from the
Takhiatash hydro-unit and supply drinking water to the Nukus, Kegeilinsk,
Bozatau, and Takhtakupyr administrative regions and to part of the Muinak
administrative region ofKarakalpakstan, which is situated on the right bank ofthe
Amu Darya delta.

• Potable water of the Nukus and Takhtakupyr supply networks, fed from the
Tuyamuyun reservoir through more than 300 kIn-length pipelines.

1.4 Tasks of Research

The research tasks included obtaining reliable and independent information on the chemical
composition ofpotable and irrigation water quality, both monthly and annually, the study of
the regularity ofthe variety of chemical substances by seasons and year, and conducting
investigations regarding the applicability ofwater for drinking and for leaching operations of
saline irrigated soils.

The work was started in December, 1995, in the Laboratory of Soil Science and
Biotechnology of the Karakalpak affiliate, Academy of Science of Uzbekistan with research
leader Dr. B. Zhollybekov.

1.5 Methodology

Water. sampling was carried out pursuant to the HACH mobile laboratory requirements. The
analyses were made in accordance with the HACH requirements and recommendations and in
compliance with the methodologies approved by the sanitary and epidemiological service.

The water quality parameters are evaluated according to the standards of 1994 accepted by
the United States Agency for Environmental Protection, to the World Health Organization
(WHO) recommendations of 1993 and the GOST (All-Union State Standard) of the Republic
of Uzbekistan.

1.6 Special Considerations

The creation of a data base was planned for study of the irrigation and running water quality
and open water bodies of the sourthem Aral Sea region. Since the IBM compatible
computers arrived late, this goal was not achieved. The data processing, correlation of
information, comparison of the analyses of all the water quality paremeters in the zone, arid
analysis of the impacts of the environmental crisis were all done without the assistance of a
computer.
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1.7 Relationship to Other Projects

In 1993-1994 monitoring research related to water quality and addressing running and
irrigation water, was carried out in the territory of the Republic of Karakalpakstan. The work
was done on a voluntary basis. To develop the Project the USA association "Ecology"
supplied us with the field mobile laboratory HACH with the set of the apparatus
(spectrophotometer, PH-meter, conductometer, titrator and others)

The results of the research were published in local scientific journals and newspapers in
Karakalpak and Russian.

Section 2

Results and Findings

Potable water is a problem related to people's health. According to the WHO, 80% of all
diseases in the world are closely tied with unsatisfactory quality of potable water and the
breaching of sanitary and hygiene water supply standards..

A high level of salt affects vegetational and animal organisms, product quality and soil
salinization, and causes boiler scales and corrosion.

2.1 Test Results

In the water running along the Kyzketken Canal, nitrate content did not exceed the maximum
permissible concentration (MPC) during the whole observation period. Fluorine content did
not make up the necessary norm. Si (silicon) content usually depends upon the flow quantity
and season: in summer it amounts to 5-7 mg/l and in winter it is less (2-2,5 mg/l). Sulfate
content in April and May, 1994 and in March, 1996, exceeded the normal amount, and the
rest of the time it corresponded to MPC (Fig. 1) The sulfate concentration in the summer
period (June, July 1993 and July 1994) reduced to 150 mg/I.

In June, August, and November of 1993, March of 1994, and January and February of 1996,
the chloride content exceeded MPC and reached 550-650 mg/I.

In the Kyzketken Canal, the water contains chlorides. During the winter months when the
river is alimented by groundwater, the chloride content does not exceed MPC (350 mg/l).
Actual chloride content amounted to 650 mg/l (September 9, 1993). The maximum
concentration was observed in September, 1993 (650 mg/l) and the minimum in January,
1995 (50 mg/l).

Iron exceeded norms in August and September of 1993 (0,8 mg!l). The rest of the time its
content was below MPC. The least iron concentration was observed in December 1993, in
February 1994 and in 1995 when it amounted to 0,002 mg/I.

In July 1993 and in January 1994 Mn (manganese) indices did not exceed norms (0,2-0,7
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mg/I). In all other periods they were adequate or below the standard (Fig.2). The minimum
Mn concentrations were observed in July, August and December of 1993 and in February,
March, August, September and December of 1994.

The copper content in the period from April, 1994 to January, 1995, exceeded the standard
and reached 1,46-3,22 mg/I. The rest ofthe time in all the seasons, the copper content was
lower than the MPC index. The least copper concentration was observed in September and
December of 1993 and in February, July, August of 1994, when it amounted to 0,5 mg/I.

Polyphosphates in the Kyzketken water during the testing period were below MPC. A pH
water index is one of the most important water quality indices. It creates impact on the vital
activity of water plants, firmness of element migration forms, aggressive water impact on
metal and concrete. pH-water affects transmutation ofbiogenic elements and changes the
toxicity of pollutants.

H-index of pH during the observation period (from October 1993 to July 1995) was within
7,0, and from August 1995 it made up 8,0-9,0 (Fig. 3).

Water hardness in 1993-1996, rp.onitored monthly and seasonally, regularly exceeded the
norm. The maximum hardness (up to 19 mg-equivaI./l) was observed in March, 1994. Water
hardness is a property of natural water that depends upon Ca and Mg salt solutes. Under
natural conditions, ions of calcium, magnesium and other alkaline-earth metals that provide
hardness are brought in the water because of carbon dioxide and carbonaceous mineral
solutes that interact in other dissolving processes. The sources of the ions are microbiological
processes in soil, in watershed areas, bed loads and in waste waters of enterprises. High water
hardness worsens water organoleptic properties as it makes water bitterish and it affects
digestive organs.

Dry residues met the GOST (All-Union State Standards) requirements in June 1993, and in
August and September 1995. The rest of the time, monitored monthly and seasonally, they
regularly exceeded norms. The maximumdry residue content reached in Kyzketken was 3,5
gil in December 1994, and its minimum content constituted 0,65 gil. Water containing large
salt amounts negatively affects growing animal organisms, affects production technology and
quality of products, causes scales in boilers' shells, corrosion and soil salinization.

If potable water with high levels of nitrate, (25 mg/l- 100 mg/l nitrogen indexes), is used
regularly then methemoglobin will be highly concentrated in the blood.. Nitrate ions are the
components that are strictly included in drinking water control surveys and seem to be
important pollution indices. The drinking water in the supply systems ofNukus did not
exceed a normal amount of nitrate in all the seasons from May, 1993 to July, 1996. Maximum
nitrate concentration occurred on April 25, 1994 (12,0 mg/l) and the minimum concentration
(2,5 mg/l) was on March 25, 1996. Fluorine was regularly lower than the standard.

The maximum amount of silicon in potable water (6,98 mg/l) was surveyed on October 19,
1994, with the minimum content (0,08 mg/I), observed on January 24, 1995. In December
1993, November 1994, and March 1996, the sulfate concentration exceeded the standards.
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The rest of the time it was always below the norm. On December 12, 1993 sulfate
concentrations of ions amounted to 900 mg/l; and on July 19, 1994 was reduced to 130 mg/l
(FigA). Overall, the ion-sulfate increases are observed in fall and winter time.

Chloride content exceeded the MPC in January, February, April, May and July 1994, and in
January, 1995. The maximum chloride concentration was detected on April 5, 1994, when it
reached 1160 mg/I. The minimum chloride concentration (110 mg/l) was observed in
1993,1994.

Increased chlor-ion content is maintained in fall and winter time.

Iron content reached 1,33 mgll on August 9, 1993. The minimum iron content (0,01 mg/l)
was on March 22, 1995. The rest of the time iron concentration was below the standard.

2.2 Health Issues

The study made by physicians on the territory of South Priaralye showed that the reasons for
people's deaths have changed recently. Oncology and innate heart diseases, foetus loss and
specific diseases caused by environment pollution have appeared. Frequency of reversible
health disturbances caused by the same environment reasons has risen. These include
nonspecific diseases, anomalies in physical and psychoneurosis development, breaks and
complications related to pregnancy matters, etc.

From the sociological research made by the World Bank, it was found that deficiency of
good-quality water negatively affects cattle productivity, people's health and labor
productivity.

The Karakalpakstan residents now suffer more often from respiratory and dermatology
diseases. High infant mortality rates, innate organism breaks and defects, esophagus and
stomach cancer, and diarrhetic disturbances are also observed in the area.

The WHO which controls pollution ofpotable water, emphasizes that when children use
water of 100mg/l sodiium concentrations, their arterial blood pressure rises.

2.3 Impacts

Over the years, our water quality monitoring investigations in the epicenter of the Aral Sea
Disaster Zone show that because of the human, economic and other activities, negative
environmental changes occur that are a threat to peoples' health and natural ecosystem
conditions related to genetic funds of plants and animals. Therefore, it seems quite natural
that the territory of the Republic of Karakalpakstan be declared as an ecological emergency
area.

The human impacts dramatically manifest themselves in a lower river flow and in the acute
annual rise of dry residuals, heavy hydro-carbonates, sulfates, chlorides, sodium and
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magnesium contents.

Because of irrigation by mineralized water, the soils of the Karakalpakstan area are subject to
secondary salinization. The huge cultivated area is brought out of the cultivating rotation and
becomes barren.

Serious damage to the natural resources results from the Amu Darya pollution as all negative
results of the basin economic activities are concentrated in the Amu Darya delta. The
environment permanently suffers from the negative impact of the natural factors and human
interference.

Section 3

Recommendations

The problem of supplying the people of the Aral Sea Disaster Zone epicenter with potable
water of good quality, will not be solved before concrete measures addressing collector water
discharge in the Amu Darya River are carried out.

Despite the fact that they are fed from the Amu Darya River, the Kyzketken and
Kuanyshzharma waters get more mineralized and salinity increases the further one goes from
the head of the canals.

The changing habitat in the epicenter of the Aral Sea disaster zone and the chemical pollution
of potable water sources exceed the adaptive capabilities of a human and it causes negative
impact on people's health.

The following measures are required for sanitation of the disaster zone in the area around the
southern part of the Aral Sea:

• To flatly outlaw industrial and collector-drainage water discharges into the Amu
Darya channel for it's whole extent.

• To drop off and eliminate technical cropping all along the Amu Darya River's
extent.

• To set special control points for analyzing and supervising water quality. The
points must be stationed at every habitated locality situated near the Amu Darya
River.

• To penalize (fine) all of the Amu Darya and littoral polluters. This money
would be used to regulate water quality, treat people for health problems and the
sanitation of the downstream environment.

• To immediatel~ create water protection zones, consisting of 5-15 kIn wide
protective forested areas, along the whole length of the Amu Darya River.
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•

•

•

To full~ protect the Amu Darya River so full ecological disaster in the areas
surromMing the Aral Sea may be prevented.

To pay particular attention to the irrigation water quality when irrigation and water
washing processes take place during the spring months of March, April and May
and in the fall months of September, October and November when the Amu Darya
water is severely polluted (dry residues, hardness, HC03, CI, SO 4, Na, Mg) .

To recommend to the people who live in the epicenter of the Aral Sea disaster
zone, to use only distilled drinking water in March, April, May, September,
October and November.
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