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The human right to drinking water as a
crisis of the state
INTRODUCTION
The aim of this study is a
comparative historical analysis of
available information on the
provision of clean drinking water to
the population.
Turkmenistan belongs to the zone
of risky agriculture, characterized
by arid climate and atmospheric
precipitation in the amount of 100250 mm/year. This is 5-10 times less
than the average on the globe –
1000 mm/year. In such living
conditions fresh water has always
been of paramount importance for
Turkmens. For centuries, the
Turkmen people treated water as
the highest gift of life. However, the
country has huge water resources.
The problem of providing the
population of Turkmenistan with
drinking water, including for
economic needs, agriculture, livestock and other sectors of the economy, is not the lack of fresh
water, but its quality, cost-effective methods of obtaining, rational use and the desire of the state
to solve this problem.

FRESH WATER OF TURKMENISTAN
Turkmenistan has all kinds of fresh water sources: rivers, lakes, underground waters, surface
runoff and artificial constructions. Some of them tried for centuries to collect water are dew
mounds, karezs, drilled wells, man-made depressions on the takyrs and modern drilling wells,
channels, surface and subsurface tanks, reservoirs, artificial lakes and other facilities. The country
has about three thousand watercourses with a total length of 14,300 km.
The reserves of fresh water accumulated in natural sources are not equivalent1, but each of them
is characterized by considerable volumes.
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Rivers of less than 10 km long is 95% of the total number of rivers. Only 40 streams have permanent flow.
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The main source of fresh water in
Turkmenistan is Amu Darya, the largest
river in Central Asia. Its total length is two
thousand 540 km, of which almost 1000
km it flows in Lebap and Dashoguz
velayats that are the leading agricultural
regions of Turkmenistan. Amu Darya
feeds the Vrevsky glacier, located on the
Northern slopes of the Hindukush
mountains in Afghanistan at an altitude
of 4,900 meters. The calculation of the
area of glaciation of the main water
basins of the Tien Shan and Pamir shows
that the glaciers occupy the largest area
in the Amu Darya2 basin. The total area of
glaciers reaches 10 000 km2. At the Amu
Darya, even in the hottest summer the
plants live in excess of moisture.
Average water flow rate in range of the middle reaches of the Amu Darya river near the town of
Kerki is equal to 2000 m3/h. During spring and summer floods (during spring thunderstorms and
melting of glaciers) the flow rate of Amu-Darya water in this place rises to 6-8 thousand m3/sec.
Water resources of the Amu Darya river is huge. During the year, the river carries through the
cross-section of the channel near the city of Kerki about 65 km3. However, this colossal amount
of water is used to a very small extent. Every year Amu Darya dumps of these 65 km3 up to 40
km3 of fresh water into the blind delta and partly in case of severe floods in the Aral sea. Of the
remaining almost 25 cubic kilometers, the lion's share is absorbed by sands, swamps and spent
for evaporation. Until 20-ies of the last century, about 7 percent of Amu Darya water was used
for irrigation, watering, drinking, economic and household needs of the population.
In Mary velayat the largest river in Kopetdag is Murgab, the water artery fed by rains and snow.
Its source is located in the mountains of Afghanistan. Water flow rate in the middle reaches of
the Murghab is at Takhta-Bazaar of about 50 m3/s and the maximum flow rate in flood time is up
to 400 m3/h. To the west of Murghab, in Ahal velayat, the third biggest river of the Tedzhen (Hari
Rud) flows.
It is commensurate with the Murghab in the waterway, flows down from the Kopet Dagh, and
also originates in Afghanistan at the height of 3000 meters. The average annual water flow rate
of the Tejen at Polekhatum is just over 30 m3/sec, which is half of the Murghab flow rate. But in
spring, during the two-month melting of snow and rain, the water flow rate in Tejen sometimes
reaches 500 m3/sec. In these months there is about 80 per cent of the annual flow of the river.
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According to the researchers’ calculations if in the river head there is the glacier with area of 0.5 km2, and subject
to melting from its surface a water layer of 3 cm, 15 000 m3 of water will drain from the glacier every day. This water,
if it reaches the irrigated fields, is enough to provide multiple (every 15-20 days) watering about 200 hectares of crops
during the year.
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This parameter is typical for all rivers
with predominant atmospheric feed.
In the Turkmen coast land, in the South
of Balkan velayat, Atrek river flows. It
starts in Iran in the Kopet Dag mountains
at altitude of about 2000 meters. Several
tributaries flow into Atrek. The largest of
them is Sumbar, which almost
completely flows through the southern
outskirts of the velayat. Average water
flow rate (debit) of Atrek near the village
of the same name is just over 9 m3/sec.
However, during the spring flood
through the cross section of the channel,
Atrek carries more than 150 m3 /s of
water. During high floods it reaches the Caspian sea.
The volume of water in the large rivers of Turkmenistan complement about fifty small rivers
flowing from the Northern slopes of the Kopetdag mountains, Paropamiz, Large and Small
Balhan, Krasnovodsk plateau, etc.
Mainly they are mountain streams and
small rivers not more than 30 km long,
but with catchment basin of several
hundred square kilometers. Their runoff
is almost entirely determined by
groundwater and precipitation. Most of
these streams dry up in the hot season,
but some have a constant flow of cold,
clean spring water and economic
importance. In the southern and
Western regions of the country these
include the following springs and
streams: Firyuzinka, Julinka, Arvas,
Altyab, Keltychinar, Karasu, Dushak, Mechinsu, Sekizyab, Coshaba, Balkau and others. With small
specific water content of the Kopetdag rivers, the river losses due to filtration rate reaching
significant levels have great impact on the average annual runoff. So Arvas throughout its length
of 25 kilometers loses more than 70 percent of the original volume of runoff, more than 50
percent Mechinsu loses in the area of just over 12 kilometers long. On some rivers (Firyuzinka
near Ashgabat) the small reservoirs were built to regulate the flow and for conservation of flood
waters.
In total, the annual flow of all rivers of the Kopet Dag, taking into account scientific research in
the past and modern analysis, is approximately 7.5 km3/year.
For watering animals and even growing vegetables, fruits and melons in the depths of the
Karakum, mainly in the territory of Western Turkmenistan, temporary surface runoff is used,
provided by rainwater in the network of dry steppe channels (sais). At the points of final
discharge, the water is collected on the takyrs in deep traps dug specially or is drained in the
4

open intakes lined by dams. The area of takyrs only in Balkan velayat is about 10 thousand km2.
According to the approximate calculations in average for the year 0.1 km3 of fresh water can be
collected from this area.
Freshwater lakes of natural origin are not a characteristic element for the Turkmen hydrography.
They are few and of small size. But the total area of natural lakes is impressive. It is about 16 km2.
The local lakes are small karst funnels in the foothills of the Kugitangtau ridge (Lebap), inundated
lakes of Amu Darya, Murghab, Tejen (Lebap, Mary, Akhal) and small basins stretched along the
dried-up river beds of ancient rivers (Balkan lakes with fresh and salt water in the Old Uzboy).
Sarykamysh depression with water area of 2200 km2 is also a salt lake. Fresh, saline and
desalinated by rainwater lakes, with the partial exception of the Old Uzboy, are of no practical
importance in the water use of Turkmenistan.
Wells, artesian and ground waters play a significant role in providing with fresh water to the
population. In Karakum, for example, there are about 20,000 wells – their values for the local
population cannot be overestimated. Significant groundwater resources are in the mountains of
Kopetdag, Badkhyz, Karabil, Kugitangtau, Big Balhan – in almost all provinces of the country. Until
recently, in the cost land area and the South-Eastern corner of Lebap velayat groundwater had
significant and sometimes decisive importance.
Turkmenistan is also rich in underground sources of mineral water. Often, they have powerful
pressure and come out on the day surface. The famous water health resort Archman is located
on this field of thermal waters.
In the consolidated formula in Turkmenistan, at least 70 km 3 of water, or more than 40 per cent
of all water resources in Central Asia, is concentrated in the form of explored underground lenses,
river flows and temporary surface waters. This is a huge amount of water, comparable to onethird of the annual flow of the Volga3. With population of 5-6 million people 12-14 thousand m3
of total fresh water reserves is per one inhabitant of Turkmenistan.
According to international experts, with fresh water reserves of 1.7 thousand m3 per capita the
periodic and regional water deficit occurs in the country. With the volume of water resources of
less than 1.0 thousand m3, the water deficit in the country becomes an obstacle to economic
development, demographic growth, causes environmental degradation and the growth of social
tension in society. Turkmenistan in the presence of enormous natural resources of water,
including groundwater, is not threatened4 by this prospect, but provided that the state continues
to finance and work on the implementation of the adopted Program of water supply to the
population of the country. The actual volume of aquifers preserved in the earth is not yet known.
No doubt, however, that it exceeds by several times the underground reserves of fresh water
discovered in Turkmenistan.
With such powerful natural sources of fresh water, the country which has an area of just over
490 km2 and population of just over five million5 people, is difficult to attribute to a water-deficit
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The annual runoff of the Volga river is 250 km3.
For comparison, the availability of natural water resources for one person is: 87 255 m3 in Canada, 42 866 m3 in
Brazil, 31 833 m3 in Russia, 12 000-14 000 m3 in Turkmenistan. In the "disadvantaged" countries, the average values
of different years are as follows: 58 m3-UAE; 59 m3-Saudi Arabia; 330 m3-Israel; 723 m3-Egypt; 1293 m3-Iran; 1411
m3-India; 1912 m3-PRC.
5
In recent years, informed sources have called even lower population of Turkmenistan.
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state. These facts serve as a good basis for inclusion of Turkmenistan in the list of regions that
are fully provided with natural water resources.

THE RELIEF AND QUALITY OF FRESHWATER SOURCES
Turkmenistan is located in a closed drainage basin, isolated from the major seas and oceans. This
is the flattest country in Central Asia. Mountains in the extreme South of Turkmenistan are not
high. There are no glaciers and eternal snows on them that can feed the waterways originating
not only in Turkmenistan, but also beyond it, except for the Amu Darya. Small local rivers are fed
by rainwater runoff, melt snow. The drop-down precipitation seeps into the loose rocks and
evaporate. Only a small part of them rolls down from the mountains in the form of streams and
rivers and springs to the surface. As a result, there are few "own" rivers in the Republic.
The Central and Western parts of Turkmenistan have no surface water at all. Extensive daylight
surface is occupied by arid deserts. Winter and spring precipitation in the desert either
evaporates or is filtered in the dry sandy soil. Rain showers that occur in the desert bring a
minimum of water to the places of clay deposits – takyrs. Small temporary shallow lakes are
formed there. The role of melt waters in their formation is negligible, as unstable snow cover is
low and practically does not cause streams when melting.
The rivers flowing through the territory of Turkmenistan are the muddiest in Central Asia. For
example, the turbidity of the Atrek river when leaving the mountains reaches up to 22 kg/m3.
The turbidity of the tributaries of the Murghab - rivers of Kushka (28 kg/m3) and Kashan (90
kg/m3) is even higher. Against this background, the turbidity of Tedzhen on the border with Iran,
that equal to 4.1 kg/m3, seems small. Amu Darya waters carry about 4 kg/m3 of suspended
particles, and so the river is called sometimes as "chocolate". Small rivers flowing down from
mountains during flood periods have turbidity comparable with big rivers, but in the rest of the
year they are crystal clear as they are fed exclusively by underground waters.
Turkmen rivers are mineralized to varying degrees. For example, Atrek in Balkan velayat contains
more than 1500 mg/l of salts when entering the plain. This is an excessively high rate.
Under chemical composition the waters of the Turkmen rivers belong to the hydrocarbonate,
sulphate and chloride classes of varying degrees of mineralization. Moreover, the increase in
concentration comes from the origins to the mouths. While hydrocarbonate waters meet the
slightly mineralized waters, and sulfate and chloride ones are waters of medium and high salinity.
The rivers of Turkmenistan present a full range of geochemical zones. Geochemical zoning is a
change of chemical composition of river waters under the elevation scale. The change comes
from weakly mineralized hydrocarbonate waters in the upper tiers to highly mineralized sulphate
and chloride waters of low mountains, foothills and plains. Mountain springs (springs, streams
and rivers), as a rule, are characterized by low mineralization and predominantly
hydrocarbonaceous composition of waters. According to mineralization the ion composition of
the river water is also changed.
Until recently, for most of the desert regions of Turkmenistan, groundwater and rare
precipitation were the only source of water supply. Paradoxically, but the Karakum desert has a
lot of water. From its excess periodically, even such large cities as Mary and Turkmenabat suffer.
6

There the basements in homes are often flooded and beaten cob constructions are destroyed.
Water surplus spoils cultural lands in Mary and Dashoguz valayats. Salt appears on the fields, and
agricultural lands are removed from the crop rotation.
Groundwater lies at various depths ranging from 0-5 to 300 meters or more. Near groundwater
table is observed in close to Amu Darya, Murghab, Tejen and other rivers and canals. In the Balkan
velayat, in the North of Ahal and in the vast Western part of Dashoguz velayat, the underground
water is located at the considerable depth. Fresh water from the steppe underground sources is
extracted from wells, in the sloping mountain plains fresh water is supplied with the help of
karezes. These are underground galleries for collecting groundwater and bringing it to the
surface. Pure spring water from the galleries was used for drinking and watering fields. In the 5060 years of the last century, Turkmenistan had more than 200 active underground canals and
over 100 abandoned canals. The total length of all 300 karezes exceeded 1000 km. Until recently
the water supply of Ashgabat, Abadan (former Buzmeyin, now the city etraby of the capital) and
Balkanabat (Nebit-Dag) was based solely on the use of groundwater.
The quality of water varies depending on the location of its underground storage space.
Groundwater in most of the territory of Turkmenistan is characterized by high mineralization,
reaching 50 grams or more (up to 250 grams) of dissolved salts per liter of water. This water
cannot be drunk and even used for technical purposes. This water is not suit either for irrigation
or for livestock watering. Adapted to the desert conditions, cattle, among which Turkmen sheep
recognized as the most resilient, are used to quench their thirst with salt water, but in
concentrations up to known limits. A person needs fresh water with salt content of not more
than three grams per liter. It turned out, that such waters are also in desert.
In the valleys and deltas of the Amu Darya, Murghab and Tejen the fresh water is accumulated
in shallow underflow and canalside lenses. The depth of their occurrence is insignificant and is in
the range of 0.5-10.0 meters. Canalside and underflow lenses are small in size and in freshwater
reserves. The under-takyr lenses have also the same parameters, however, they have certain
economic purpose. As a rule, their operation is carried out by single wells and is used mainly for
watering livestock and areas outside the perimeter of settlements for growing vegetables and
melons.
More serious reserves of groundwater in the form of lenses are found on the slopes of the Uly
Balkan dagy and on the plains of Turkmenistan. The depths of the lenses in the foothill areas are
from 30 to 100 meters, but at the average is 50 meters. Their reserves are replenished by
infiltration of temporary and permanent watercourses from mountains, irrigation waters and
atmospheric precipitation.
Powerful under-sand lenses lay in sandy deposits of marine and continental origin. They "float"
inside the huge highly mineralized underground lakes which are much larger than them and are
isolated from their waters by internal osmotic pressure. The nature of these lenses is not fully
studied. The most plausible is a relict hypothesis, considering the origin the under-sand lenses as
a natural phenomenon, which humanity inherited from the earliest geological epochs. Infiltration
of under-sand lenses is due to seepage of the precipitation, mainly dew into the ground and to
processes of ground condensation of water vapor. Relic under-sand lenses scattered across the
Turkmen steppe and desert. Their depths range from a few to 60 meters. Sometimes they are
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located at a depth of 250 meters or more (Karabil: in the South-Eastern Karakum - between
Murghab and Amu Darya).
Under their positions and sizes the lenses are divided into large (under-sand) and small (undertakyr) deposits of fresh groundwater. Among under-sand lenses the most significant as for
reserves of water are East-Zaunguz, Balkuin, Jillikum, Murghab-Amu Darya, Tejend, Murghab,
Yashan, Cherkeslin, Repetek, Karakul, Chilmamedkum lenses.
Fresh groundwater, which lies at great depths, contains a set of salts in the proportion necessary
for drinking water and is less prone to contamination with nitrates, nitrites, phosphates and other
salts of mineral fertilizers, resulting in excessive concentrations to poisoning people and animals.
In underflow and especially in canalside lenses the accumulation of toxic substances is a real
threat to people and animals. Under-takyr lenses are less prone to contamination of this kind, as
they are localized mostly in a deserted area away from crop-growing complexes.

HISTORICAL NOTE: ON PROVISION OF DRINKING WATER FOR POPULATION IN
TURKMENISTAN BEFORE INDEPENDENCE
In the desert zone where Turkmenistan is located, fields with crops of cotton, wheat, fodder
grasses, garden crops, orchards and vineyards are concentrated in valleys and deltas of rivers and
streams. The general public lived there, as now. The use of water from local rivers for drinking,
domestic and economic needs has always been difficult. This is due to turbidity, unstable
watercourse, changes in channels and high river banks. The construction of water-lifting facilities,
irrigation systems, sedimentation tanks and drinking water storage required great effort.
Over the millennia of life in the desert, Turkmens have developed unsurpassed methods of folk
hydraulic engineering, which are still used in an improved form. The existence of vast quantities
of water, engineering talent and entrepreneurial spirit of Turkmens in the development of water
resources of the country allowed them in different historical periods of prosperity of the country
to create powerful states and the whole of civilization, which are now known around the world.
This brilliant era of Margush, Greco-Bactrian Kingdom, the empires of Parthia, Kushan, Sassanids,
Samanids, Ghaznavids, Seljuk Turks, Chorasmian Sultanate, Dakhistan and other state
associations in which the current territory of Turkmenistan played a dominant geopolitical role.
Welfare eras alternated with periods of socio-economic and political decline. In the second half
of the 18th century the territory of modern Turkmenistan was split apart with warring tribes. In
the fight against each other, they were in alliances with the feudal khanates of Central Asia and
Persia, completing the destruction of complex irrigation systems created by previous
generations. Tired of the raids of hostile neighbors and tribute to foreign rulers, the population
of river valleys migrated to safe places. Wells, water holes (kaki, houzes) in the desert and karizes
in the foothills are the only sources of drinking water, watering the livestock and cultivation of
crops adapted to living in the desert.
It is noteworthy that in the harsh conditions of survival, when the water in the desert was a little,
it is, however, enough for all, and no one has died of thirst. There was no mass mortality of cattle,
except abnormally cold winters. But these years have been no more than one or two once in a
century.
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By the end of XIX and beginning of XX centuries the situation began to improve. With the
elimination of rush of khanates of Bukhara, Khiva and Kokand, weakened by the intervention of
the Russian Empire, people began to return to their left oases of Amu, Akhal, Murghab and Tejen.
The irrigation system was revived, new reservoirs were built along the rivers, the population and
material prosperity of the people increased. In the West of the country, where there were no
rivers, the patriarchal ways of extracting the underground fresh waters and collecting the fresh
surface waters continued to be used. For this the wells, houzes that are natural depressions, and
large dug pits for collecting rainwater are used. And sardobas that are dome snow and water
reservoirs buried in the ground are also used. For watering of animals "chirles" - shallow wells
dug on the lower parts of the takyrs, are used. The water from all of the takyr is drained into the
chirles. Water in them is well-preserved for a long time, and for a long period of time allowed to
water the cattle. And yet fresh water here was used only for the most necessary daily and
economic needs. Meanwhile under feet there were gigantic accumulations of fresh waters,
estimated in tens, hundreds of millions and even billions of cubic meters. But nobody knew about
this fact, and if somebody did, theaccess to these storages was then impossible.
Radical changes in the water supply of the population of Turkmenistan took place in the Soviet
Union, which had a huge administrative resource in mobilization of the workforce. Large-scale
irrigation works were carried out in the main oases6, of the country, new storage facilities were
reconstructed and created. As a result of industrial development and the increase in arable land,
the use of fresh water for industrial and agricultural purposes has increased several times.
Despite the availability of vast water resources in Turkmenistan, the provision of clean drinking
water to the population in the 20-30 years of the twentieth century was far inferior to other
regions of the Soviet Union, including the Central Asian republics, not to mention the developed
countries of that time. In-house water distribution even in Ashgabat was considered as luxury.
Residents of cities stocked with paid water from public distribution water pumps and columns,
using wooden barrels and other household containers. In the countryside, muddy water from
rivers and irrigation canals was clarified in the same way, but most of population drank it without
any precaution. In the foothill area where there were self-cleaning drains of small mountain
rivers and underground outcrops of spring water the sanitary and epidemiologic situation with
the use of water in food was a little better.
The problem of providing the population with clean drinking water was particularly acute in
Western Turkmenistan, with the exception of the Atrek basin, where the river still flowed. In the
future, we will focus mainly on this area and its historical center – Krasnovodsk (now
Turkmenbashi) as the most significant point in highlighting the problem of Turkmenistan in
providing the population with drinking water.
In the 20-ies, the supply of drinking water to the city was carried out from the wells of the
Krasnovodsk Peninsula. They were operated on the sea coast, in the surrounding sands of
Oktumkum, Chilmamedkum and along aquifer of Balkui at the foot of the nearby mountains of
Sagada, Karadag and Cubadag cliff7. Water from the wells was brought in wooden barrels on
arbas – by animal-drawn transport such as donkeys, camels and horses. In the city there were a
limited number of wells, and operated underground drainage system of karizes. For enterprises,
social institutions and residents of the city the water was brought by rail in large wooden vats. It
6
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Tashau, Chardjou, Murghab, Tejen, Near-Copet-Dag, Kara-Kalin, Kizyl-Atrek oases.
The steep slope of the Krasnovodsk plateau.
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was delivered from the freshwater lake Yaskhan to the nearest railway station and then
transported to Krasnovodsk. There were deliveries of water in railway tanks from Ashgabatmainly for the needs of the railway station, locomotive depot, road maintenance sites, schools,
hospitals, departmental enterprises of daily life: baths, laundry, etc. For industrial needs in the
city the low-power reverse osmosis unit was operated.
But water was little. This circumstance did not allow to improve considerably the urban
beautification and consumer services of the population. Residents with buckets stood in line to
have paid water in front of the booths (indoor dispensers). Cashier in the window took the paid
stamps for one bucket and delivered the water. This procedure for the drinking water deliver
existed until the early 70s.
In connection with the launch of the evacuated production facilities and the flow of refugees
during the war, the problem of supplying the fresh water to the city became much more acute.
To solve it, in 1942, the water pipe was laid from the wells in the Nefes plot of land and involved
in regular naval line of water delivery from Baku on the scows of type of barge-tanks and tankers
with the capacity up to 2.0 ths. tonnes.
However, the local and imported fresh water capacity could not meet the increased demand for
water of industry and residents of the seaside city. Drinking water was severely limited. In 1946,
per capita Krasnovodsk had 7 (seven!) liters of water per day, or 9% of the total water
consumption of 27 thousandth city (2,1 thousand m3/day). To reduce the severity of the problem
in 1953 the water supply pipeline Vyshka-Krasnovodsk8 was built. At the end of 1958 the water
supply pipeline Jebel-Krasnovodsk9 was laid. With the start of its launch, 5,8 thousand m3/day of
water began to enter the city in a consolidated form. The population received 0.5 thousand cubic
meters, or 7 (seven) percent of this amount. The daily rate of drinking water per person per day
(taking into account the growth of population and industry of the city) increased to 10.5 liters. At
the same time, the price of one cubic meter (for residents – one bucket) decreased by 10 times
compared to the water imported from Baku.
Simultaneously with these works the capacity of heavy fuel oil industrial distiller of sea water in
Krasnovodsk was increased, the seawater desalination plants producing distillate were built in
Bekdache and Hasan-Kuli. Along the Atrek river the Chat, Kizyl, Mamedkuli reservoirs were built.
Large-scale irrigation works were carried out in other oases of Turkmenistan. With their help, the
task of expanding the agricultural lands, mainly for cotton cultivation and, first of all, - thin-fiber
cotton, was solved. There channels were laid, old reservoirs were reconstructed and new ones
were built. In parallel, the provision of drinking water to the population was also improved.
On the Amu Darya the Bosaga-Kerkin, Karabek-aul, Sovet-Yab channels were built, old reservoirs
were repaired and new ones were built. The utilization rate of Amu Darya water rose from 7 per
cent at the beginning of the twentieth century to 20 per cent at the end of the 1930s.
On the Murghab river Kolhozbent, Iolotan, Kindukusch reservoirs were renovated and expanded.
In 1939 Taskeprin reservoir and in 1957 – Sary-yazyn reservoir were built. The length of irrigation
Krasnovodsk line was connected to the existing water supply system Kazanjik – Kum-Dag – Vyshka. At the same
time, the water supply system Jebel-Koturdepe-Cheleken was laid to provide water to oilmen.
9
Schematic and more precisely the water supply pipeline was called Yashan – Nebit-Dag - Jebel – Krasnovodsk.
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canals in the Murghab Delta approached 10 thousand kilometers, and the Murghab oasis turned
into a flourishing cotton-growing region for that time.
In Tejen oasis for the conservation of flood water the river Tejen channel was strengthened with
powerful protective dams. In 1950, the first Tejen reservoir was built and put into operation.
After that the second larger Tejen reservoir was commissioned. This made it possible to
successfully regulate the collection of irrigation water.
The population of oases did not lack drinking water, although its quality was far from the
standards. The population purified water by traditional methods and used for drinking according
to the way of life in boiled form for tea brewing. In the houses and public buildings of large cities
the water supply pipeline and water chemical and physical treatment plants appeared.
The above-mentioned freshwater lake Yaskhan, located at 250 km to the East of Krasnovodsk on
a straight road, played a major role in providing the city with drinking water in 60-70 years of the
last century. Near the city the under-sand lens of the same name was discovered. According to
hydrogeologists, the approved operating reserves of the underground lake amounted to 130
thousand m3/day. In 1963, the Yaskhan freshwater hub was built at the Yaskhan field, which was
connected with water treatment facilities for drinking water production in Nebit-Dag
(Balkanabat) 10. The whole cycle of works on preparation of water for use was carried out at the
Yaskhan water treatment plant. From this plant the water pipe line was laid to the water pumping
station in Jebel, from where the water is sent to Krasnovodsk.
The arrival of Jebel water significantly improved the water supply of the city, by that time gasified
and having a housing stock, a significant part of which were new apartment 2-and 3-storey
houses. The vast majority of the housing was built in the submontane valley of the mountain
range Shagadam. The new residential area was called "Cheryomushki". The city by this time,
forever said goodbye to paid on-street water-dispensing columns. Comfortable two-and threestorey houses were equipped with internal water supply, gas, bathrooms, baths. In the yards of
low-rise residential sector of pre-revolutionary, pre-war and post-war construction the water
pipelines appeared. Tenants and owners of private houses in this sector of the housing stock
improved the premises, equipping them with internal plumbing. The total inflow of fresh water
to Krasnovodsk increased to 7,5 thousand m3/day by 1965. 0.9 percent of this amount was
received for the needs of the population, which was 15 liters per person. In comparison with
1959, the total provision of drinking water to the urban population increased by almost 300 cubic
meters per day. Taking into account the Baku water, which continues to flow periodically to the
city by sea by 1,5 - 2 thousand and other tankers, the daily water consumption per person was
16-18 liters in some months. For bathing people used, as in other cities of Turkmenistan,
including Ashgabat, traditional public baths.
The construction of the Karakum canal, which began in 1954, was the most important milestone
in the history of the supply of drinking water to the population and in general the solution of the
problem of water supply in Turkmenistan. An artificial navigable canal stretching from the village
of Basaga, located on the left bank of the Amu Darya to the South of the city of Kerki, passing
10

The treatment plant of Yaskhan water is still in effect. It is a part of the water supply Management system of the
state concern "Turkmenneft" and is a major hub, combining extensive utilities and industrial and technological
infrastructure. Yaskhan water supplies to many towns and settlements in Western Turkmenistan. Currently, there are
49 wells on lake of Yaskhan, daily flow rate of which is about 12 thousand cubic meters.
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537 km through Eastern and Southern Turkmenistan, came to Ashgabat on May 12, 1962. Near
the capital the Western (Kurlin) and Eastern (Sport) reservoir were built. Along the canal, which
was connected with Murghab, Khauzkhan reservoir with the volume of about 900 million m3 was
built in 1961. That was followed by Kopetdag reservoir.
In 1974, when routing the 4-th phase of the canal Ashgabat – Kizyl-Arvat near the village of GeokTepe at the 850-kilometer from the mouth of the canal a large reservoir for the storage of water
with volume of 190 million m3 was erected. On February 23, 1981 Karakum canal reached
Kazanjik, passing 1100 kilometers through the sands. A powerful pumping station and an artificial
reservoir of head water intake facilities of Kazanjik (now Bereket) were constructed here.
From here Amu Darya water was delivered by 118-kilometer water pipeline to the Nebit-Dag
(now Balkanabat) water treatment plant. The construction of this pipeline was completed in
1985. In the next three years, a large-diameter pipeline was laid from Nebit-Dag through Jebel to
Krasnovodsk (Turkmenbashi) with length of 140 kilometers. At the same time, 120-kilometre
route of a smaller diameter from Jebel to the town of Cheleken (now is Hazar) completed.
From the moment of operation of a water pipeline the seaside city began to receive about 10
thousand m3/day of Jebel water. Of these, the population can use 1.2 thousand m3/day, or 12
percent. Daily rate for one person reached 21 liters. At this time, instead of artesian water from
Baku, Krasnovodsk specialists introduced the importation of water by sea, called by analogy, as
before, "Baku water", which was pumped into the tankers for ballast while they were in the Volga
and Kura areas. This water is used for technical needs, and after simple treatment and
disinfection with chloride of lime for drinking, as this water had a higher taste qualities and lower
concentration of salts compared to the Amu Darya water that made the water convinient for
your everyday needs.
Karakum canal became the main supplier of fresh water for the entire national economic
complex, located along its route. However, increased industrial capacity, increased cotton and
other crops, transport and other heavy machinery consumed the lion's share of water. About 5
(five) per cent of the volume of water consumed remained for the population, which is
commensurate with its natural decline in the process of storage and transportation.
But there was no shortage of drinking water in the late 80-ies of the last century, partly because
the population is accustomed to economical consumption. With coming the Karakum water (that
was the name of Amu Darya water) the water supply of cities and settlements from the head
water intake in the East, to Krasnovodsk in the West significantly improved. In small towns,
consisting mainly of one-story buildings, there were water supply systems and tank farms.
Regional and medium-sized cities, though supplied according to the schedule (several hours a
day), received drinking water steadily. Then Ashgabat generally did not have the problems in the
supply of clean drinking water.
The most "waterless" city - Krasnovodsk (Turkmenbashi) received about 12-14 thousand m3/day
on the eve of independence of Turkmenistan. Of these, 13%, or 1.5 -1.8 thousand m3/day was
intended for the needs of the population, which was 25-30 liters per day per capita of 60thousand11 city. Similar water use, with the exception of Ashgabat, where water was supplied
11

The population of Krasnovodsk decreased by 5-8 thousand people in connection with the mass departure of Russianspeaking residents to the historical homeland.
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practically without limitation, was observed in other cities of Turkmenistan with a range of error
of 1-2 percent. In some places of Amu Вarya, Murghab, Tejen and Akhal oases these figures of
water consumption of pure drinking water were much higher.
It should be noted that the well - being
with provision of the population with
drinking water was relative, and by the
standards of comfort of developed
countries it was extremely low. Firstly,
people tried to fill by the water supplied
according to the schedule the reservoirs
such as galvanized barrels, cemented
wood, metal and later plastic barrels
that all the inhabitants had, and only
then, if the water would not be shutoff,
people can have a bathe or wash. The
stored water was used up until its next
supply. The water was often rusty,
muddy and required settling to free itself from the sediment.
The problem of water quality in rural areas of extensive cotton growing due to the depletion of
land resources and soil contamination, as well as contamination of river and groundwater being
sources of drinking water by pesticides,
nitrates, nitrites and other toxic
chemicals as a result of misuse of mineral
fertilizers was also far from being solved.
The water quality was not ideal in the
Murghab-Tejen interstream area, where
they grew fine-stapled cotton, and on the
left bank of the Amu Darya. The issue of
purification of water from harmful
impurities was especially acute in the
largest cotton – growing region of the
time - Tashauz region, where it was
burdened by the catastrophic shallowing
of the Aral sea. On the exposed seabed
the hundreds of thousands of tons of
various salts were deposited, which were
carried by the wind across a vast territory, getting into irrigation canals, ditches, drainage systems
and through them - into the Amu Darya and underground water sources. In Krasnovodsk region,
the provision of fresh water in the Bekdash settlement on the shore of a shallow Bay of
Garabogaz, the city of Cheleken (now is Hazar) and the settlements located on the Cheleken
Peninsula such as the 1st of May settlement, Karagel, Azizbekov, Kheles practically remained at
the same level. Residents of Kuuli-Mayak, Kiyanly, Karshi and other workers and fisher’s villages
on the shore of the Caspian sea continued to use imported and well water. The well and imported
water remained the main source of water supply of Nefes, Sulmen, Koshoba, Tuver, Kizyl-Kai,
Chagyl, Kaimat, Karaiman, Akkuyu, Gökdere and other villages and settlements in the sand areas
of Krasnovodsk region - now Balkan velayat.
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PROVIDING OF DRINKING WATER FOR THE POPULATION OF TURKMENISTAN
DURING ITS INDEPENDENCE
The period from October 199112 to 2001 was characterized by general decline in the level of
drinking water supply and general increase in social tension due to problems with water supply.
This is connected with the huge outflow of the Russian-speaking population, which formed the
core of professional staff in all sectors of the national economy, including water supply and
utilities.
Due to the lack of financial, material and technical means and skilled labor resources, the water
supply networks became rusty and unusable, the largest hydraulic engineering facilities, drainage
and irrigation canals were silted and overgrown with water herbs and river mud. They required
large capital investments, and they were not enough in the country, as during the reign of S.
Niyazov the colossal funds were spent on construction of palaces, meaningless buildings, such as
the Path of Health, hotels which are empty to this day. At that time, we managed to do only the
most necessary and urgent things, primarily related to seasonal agricultural work and ensuring
the operation of the industrial complex of the country. And the volumes of fresh water extracted
in the country were sent there as a priority.
These indicators of provision of drinking water to the residents of Turkmenistan decreased by
2000 by the third and was in the average across the country about 30 liters per capita13 of the
urban population.
In Turkmenbashi14 this index was even less in 1999 i.e. 12 liters per person when water enters
the 65-thousandth city in the amount of
more than 11 thousand m3/day. The
consumption of drinking water per person
in the city of Turkmenbashi was, within a
small margin of error, the same for cities
and workers’ settlements of arid regions
of the West and East of the country. For
comparison, at that time, one resident of
Ashgabat could drink water twice the
national average amount- about 65 liters.
The capital was not closely faced with
shortage of drinking water, although
interruptions in its supply began to occur
there - due to the rapid growth of the
population and the retardment and aging of its communal
By 2005 the solution of the problem of providing of clean drinking water to the population,
including the most remote villages, became one of the key problems of the Government of
Turkmenistan, because the state objectively faced the risk of social rebellion – the residents
individually and in groups of a few dozen people went to hakimliks in Hazar, Esenguly, Serdar and
other cities and villages of Turkmenistan to solve the problem of providing water. In
12

Since the adoption of the Declaration of independence of Turkmenistan.
Not to be confused with the total amount of fresh water intended for both the population (within 10%) and all sectors
of the national economy. This figure could be lower, but in rural areas there was no sharp decline in drinking water
consumption because of the deep-rooted ways of extracting it from wells, rivers, springs and other sources.
14
Until 1992 the city of Krasnovodsk.
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Turkmenistan, an acute social crisis broke out, about which the official press carefully silent,
publishing festive reports from the opening of new hotels, fountains and palaces. But the
Turkmen authorities were well aware of the danger of such "water" riots, which could grow into
political riots. Therefore, the large-scale and widespread reconstruction of existing waterworks
and the construction of new reservoirs gradually began. Off-road pastures were watered by the
old wells repaired, rainwater harvesting on takyrs with improved methods, drilling of new wells
and construction of tubular wells equipped with modern water-lifting pumps.
The sources of fresh water at depths of 50 to 240 m were opened and rebuilt with infrastructure
in almost all areas of the Karakum desert and the Kopet Dag foothills. The water supply pipelines
finally routed to the water-filled dispensing stations in the steppe - close to cattle-breeding
villages and livestock pastures from the Karakum canal.
In 2005/07, on the Krasnovodsk Peninsula near the city of Turkmenbashi, which we selected as
an illustrative geographical point in the disclosure of the covered topic, considering the extremely
aggravated situation in the city due to constant waterlessness, seven 30-meter boreholes were
drilled, reinforced concrete well-type catchments, storage pools, lifting stations were erected.
From here, the builders laid a 200 mm pipeline to the city to supply water from the
Chilmamedkum under-sand freshwater lens discovered in the sands. Similar works were carried
out at the nearby Oktumkum underground water basin. The total flow rate of 15 wells drilled at
Oktumkum and 16 wells at Chilmamedkum was about 2 thousand m3 of water/day. The works
were carried out by Turkmenbashi complex of oil refineries in accordance with the target
Resolution of the President of Turkmenistan "On improving the provision of drinking water to the
population of Turkmenbashi". Water from underground storages was intended by Turkmenbashi
complex of oil refineries for technical and household needs for the purpose of release of reserves
of a city water utility for improvement of water supply of the population of the city. Two
desalination plants of reverse osmosis with capacity of 1.5 thousand and 12 thousand m3 of
water/day built at the Turkmenbashi complex of oil refineries in the period of independence
served to the same purpose.
In 2008, additional volumes of fresh water supplied to the city of Turkmenbashi restored its total
daily water consumption to the level of 1991. However, out of 14 thousand m3/day, the
population was supplied within 8 percent, or just over 1.0 thousand m3/day. The rest was taken
away by industry of the city, large-scale construction of NTZ "Avaza" and watering of agricultural
plots allocated to the city in the districts of Bereket and Serdar. At the same time, drinking water
consumption per capita decreased compared to 1991 due to the mass migration of guest workers
to the city and in general amounted to 15 liters/day per a person.
In 2009, the city of Turkmenbashi received 16 thousand m3/day from Balkanabat (former NebitDag) for all its needs via the Western water pipeline. In 2006/08, a temporary sewage collector
with a capacity of 20,000 cubic meters per day was laid to divert the increased volume of used
water through the Soymonov Bay dam. The population of the city consumed 9%, or slightly more
than 1.4 thousand cubic meters. Most of the water, as before, was taken away by enterprises of
the city, industrial and civil construction on the Avaza seaside and in the city where the
Turkmenbashi complex of oil refineries and the private residential sector dominated. For the city
with unstable population, defined in 2009 according to the statistic accounts and the indirect
data in 75 thousand people, the consumption per capita was 19 liters/day.
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But at this time, in most cities, towns and rural areas, the problem of water supply remained very
acute. The presidential administration and the Cabinet of Ministers of Turkmenistan were
suffocated by a huge number of letters and telegrams from citizens about problems with water
supply and lack of water. The authorities for the first time faced with such massive discontent of
the population and providing the water to the population of the country turned into the most
acute social problem.
Since 2010, the General program of providing the clean drinking water to all settlements of the
country started in Turkmenistan, to a large extent due to the growing social tension. The primary
objective of the program was to provide high-quality drinking water to pre-school institutions,
schools, hospitals and catering enterprises. As part of its implementation, the construction of
water pipelines, water treatment plants, desalination plants, small drinking-water production
plants and other facilities, which covered the whole country, was launched. In their construction
the latest technologies to clean and save water were used.
From 2010 to 2016 in the country a huge amount of work was made on the expansion of the
bowls of the existing water reservoirs and construction of new reservoirs, clearing of old and
construction of additional irrigation systems and canals. Among them there are the Khauzkhan
reservoir and the reservoir named after 15 years of independence of Turkmenistan, which are
included in the hydraulic system of the Karakum river. Essentially, the artificial lake Mamedkuli
on the river Etrek (formerly Atrek) was restored. The ponds Sary-Yazyn on the Murghab river and
Kaakhin on the Gosgansai river in Ahal velayat were expanded and deepened. Dozens of new
reservoirs in the Kunya-Urgench etrap of Dashoguz velayat, at the foot of the Kopetdag
mountains in the Ahal plain and in other places were built.
At present, regular works on strengthening and equalization of riverbeds, repair and new
construction of dams for protection against flood waters are continuing. Large-scale works on
reconstruction of drainage and irrigation systems are deployed in the regions. In the pumping
stations of pumping canals such as "Zahmet-Turkmengala" in Mary velayat, "Ylgynagyz" in Lebap
and others, the pumping and other power equipment from the best manufacturers are installed.
The largest events in the history of Turkmen irrigation were the commissioning of the "Dostluk"
dam on the river "Tejen", Archabil reservoir in the foothills of Kopetdag and Turkmen lake "Altyn
Asyr" in the center of the Karakum desert, capacity of which is about one and a half billion cubic
meters of water and which includes an extensive system of main trunk sewers.
Along with investments in the development of the irrigation system and central hydraulic
facilities, the large funds are invested in the construction of treatment facilities with capacity of
10 thousand m3/day, which play a huge role in providing the population with drinking water. An
important role in solving this problem is played by the National program for the radical
transformation of social and living conditions of the population of villages, settlements, cities of
etraps and etrap centers for the period up to 2020.
In the framework of the program the new settlements are built in areas of the North-South
railway, development of mineral deposits and putting of re-cultivated and virgin lands into
agricultural use. As a pioneer project, a new administrative centre of Esenguly etrap in Balkan
velayat was built. In Esenguly, among other things, a seawater desalination plant with a capacity
of 5 thousand cubic meters per day was put into operation. Large-scale reconstruction of water
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supply networks and water treatment facilities was carried out in the etraps of Serdar and
Bereket of Balkano velayat.
The construction of plants for the production of bottled water from natural springs and artesian
springs is widespread. Such plants with productivity 150 000 – 250 000 cubic meters of drinking
water were opened in different years in Ashgabat, Dashoguz, etrap of AK-Bugday of Akhal velayat
and other regions of the country.
In 2013/16 by the irrigation seasons of agricultural crops up to 3 billion and more cubic meters
of fresh water will be collected in two dozen reservoirs of the country. Even under this indicator,
which reflects only the water resources used in the agricultural sector of the national economy,
600 cubic meters or 600,000 litres of water per person is in five million Turkmenistan. In daily
terms, each citizen of Turkmenistan had more than 1.6 thousand liters of fresh water collected
only in storage facilities for watering plants.
In fact, the actual water consumption in the country is two to three times greater than the given
example. According to the volume of water consumption per capita, including physiological
needs of the person and the needs of national economies, Turkmenistan is correlated under the
data of 1966 with the levels of water consumption in Russia (3200 l/day), France (4500 l/day),
giving the way only to the United States (6500 l/day) 15.
Therefore, statements in the social network that the total provision of own water resources per
capita in Turkmenistan does not exceed 0.16 thousand cubic meters per year, or 440 liters/day,
of which 7-8 percent (30-35 liters/day) is used for physiological needs are absolutely not correct.
This applies to a single city, such as, say, Turkmenbashi, but not to the entire country, which,
based on the analysis of water resources and their total consumption, is not a water-deficit state.
In this regard, Turkmenistan was incomparably superior and is superior to the developing
countries of Asia, Africa and Latin America, where in 1966 for all needs, including industrial
purposes, 38 liters/day of fresh water were spent16.
As for the situation in the most waterless city of Turkmenbashi, 2010 was a turning point in the
supply of drinking water to Turkmenbashi. In the NTZ (National Tourist Zone) "Avaza" the reverse
osmosis unit with capacity of 35 thousand m3/day was commissioned.
The station began to supply the desalinated drinking water not only to the seaside resort under
construction, but also to the seaside town. Outside the desalination complex the tank farms with
a total capacity of 49 thousand cubic meters and new facilities for biological treatment of sewage
and wastewater with capacity of 70 thousand cubic meters per day were built. At the same time,
delivery and discharge utilities in the city of Turkmenbashi was completely reconstructed and,
more precisely, re-built. Without the outflow of water to the construction sites and watering of
green spaces in Avaza, the city began to steadily receive 20 thousand m3/day of water. Of these,
3 thousand cubic meters were provided for the needs of the population, which amounted to 40
liters of drinking water per day for one resident of the 75 thousand city. Such a breakdown in the
provision of drinking water to the city lasted less than a year.

15
16

Fuyron, 1966; Spiegler, 1966; Sporn, 1966; «Water use...», 1973.
At the same place.
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In the future, the volume of water
changed in the direction of reducing the
proportion of drinking water for
residents. This was influenced by
fluctuations in the number of urban
population, which was reduced or
increased depending on the inflow of
visiting workers to the construction
sites, which numbered as thousands,
and tourists - during periods of mass rest
at the sea. Up to 93 per cent of the
produced water was taken away by the
construction and landscaping of NTZ
“Avaza” 17, the construction of the
seaport, industrial and civil facilities. The number of urban water users "artificially" increased the
inhabitants of the surrounding worker’s settlements and villages, which took apart the water by
road-tankers. This form of delivery of drinking water was widespread in those years.
Despite the steady increase in total water consumption in the city of Turkmenbashi, which
amounted to 26 thousand m3/day by the beginning of 2015, the volume of drinking water for its
population decreased to 2.0 thousand m3/day and amounted to 27 l/day per person. In addition,
there was an extremely irregular schedule of water supply to citizens due to numerous accidents
of worn-out intra – quarter utilities- water was sometimes absent in homes for 7 days or more.
All this caused a very large number of complaints to the Council of Ministers and the President
of Turkmenistan. By this time the whole city was covered with self-made swimming pools, in
which the inhabitants of the first floors collected and stored priceless water.
For the final solution of the problems with Turkmebashi water supply and to reduce social
tensions, on October 9, 2015, at 35 kilometers from the city of Turkmenbashi, in the village of
Kiyanly of Turkmenbashi etrap of the Balkan velayat, the reverse osmosis unit with capacity of
50 thousand m3/day was commissioned. This event marked the decision of one and half hundred
years' problem of providing the fresh water to the most "waterless" city in Turkmenistan. At the
same time, radical modernization of utilities and tank farms with the accompanying modern
infrastructure was carried out to receive large water. The city of Turkmenbashi was fully provided
with fresh water and even began to carry out reverse deliveries of excess water to the Eastern
agricultural areas of the Balkan velayat during the irrigation season.
The city cannot accept more because of the limiting parameters of sewage systems and tank
farms, but in emergency situations, when it is necessary to provide water supply by reverse
scheme, the plants work at full capacity. Currently, the total capacity of the two18 desalination
plants in the city of Turkmenbashi is 65-80 percent of their combined design capacity. The city
cannot accept more because of the limiting parameters of sewage systems and tank farms, but
in emergency situations, when it is necessary to provide water supply by reverse scheme, the
plants work at full capacity.
17

On the territory of Avaza, not considering the city, more than 0.5 million trees were planted that require daily
irrigation.
18
The calculations do not take into account the volumes of water produced at the desalination plant of the
Turkmenbashi oil refinery with a capacity of 12 thousand m3/day was built in the early 2000s outside the refinery.
Taking into account it, the water supply of Turkmenbashi will be even higher.
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At the beginning of 2017, Turkmenbashi seawater desalination plants produced 55-65 thousand
cubic meters per day. The total water consumption, including production needs, amounted for
one resident of Turkmenbashi19 to 0.8-0.9 m3/day, or 800-900 l/day20. Industrial and economic
complex of the city consumed 92-95%. The remaining percent was intended for citizens and in
its natural form it was an unprecedented figure: 4.5 to 6.5 thousand cubic meters. Thus, drinking
water per capita of the city stabilized at the level of 70 thousand people due to the decrease in
the volume of construction works in Avaza and outflow of workers, now is 65-90 liters/day. This,
with the exception of Ashgabat, is one of the highest indicators in the country's cities, where the
water, including the capital, is supplied under the schedule. In the city of Turkmenbashi the water
in most residential areas is currently supplied around the clock.
The water produced in the desalinators of Turkmenbashi is enough to fully meet the living needs
of residents, including wealthy and middle-income people with higher requirements for
household comfort. Many of them acquired plots of land with flower beds, have several
bathrooms and toilets, and swimming pools in backyards, steam baths, saunas, hamams etc. Full
personal swimming pools are inaccessible to them, but it's a matter of time. A similar trend in
varying degrees is characteristic for all developing regions of Turkmenistan, including in the
countryside.
However, despite the digital well-being in providing the drinking water to the population of
Turkmenbashi, which in this aspect is a classic example for the whole country, there are many
unresolved problems in the city. The main reason is the consistency of solving the problem,
financial security and solving the problem with the shortage of personnel. These are typical
problems of the municipal services of Turkmenistan. Slowness in their solution causes quite
reasonable complaints from citizens of Turkmenistan as these problems still do not allow to
stabilize providing the population with water.

LIMITING FACTORS IN THE FULL PROVISION OF CLEAN DRINKING WATER FOR
THE POPULATION OF TURKMENISTAN
Fresh water occupies a special place in the life of Turkmen people. It is extracted in the largest
quantities in comparison with all types of natural resources of Turkmenistan and in total
hundreds times higher than their extraction. The main water consumer of fresh water is irrigated
agriculture. It accounts for more than 70%21 of the water from easily accessible river, spring and
underground waters annually accumulated in reservoirs of various types. 22% is spent in the
industrial complex, 3-4% are written off for evaporation in reservoirs. The public utilities receive
4-5 percent for the population and municipal needs.
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By the beginning of 2017, the population of the city of Turkmenbashi decreased by several thousand and amounted
to about 70 thousand people according to various estimates.
20
This is the average indicator across Turkmenistan. It is only 2.3-2.6 times less than the world water consumption
indicator of 1975 per one inhabitant of the planet (2100 l/day). Due to the deterioration of the general situation in the
provision of fresh water to the population of the Earth, the above ratio has changed annually in favor of Turkmenistan.
Based on the analysis of the data attracted in 2017, now one inhabitant of the Earth is able to consume about 800 liters
of fresh water. This is equal to the average value of water consumption per capita in Turkmenistan, including material
production and the non-production sphere of people's lives, namely: net water consumption of the population without
diverting the water for other purposes.
21
The world has more than 90%; the rest of the world's water consumers, including natural evaporation losses, account
for less than 7%.
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A significant part of this volume of water is distributed in large cities for watering green spaces,
streets, operation of the fountains, water sports facilities and cultural and entertainment
complexes, car washes and other urban needs. Thus public utilities servicing the main wealth of
the country – real estate, are financed from the budget on a residual basis in the amount of 1,0
% of GDP.
About 80% of the country's municipal enterprises have a permanent shortage of specialized
equipment, financial and material supplies. There is a chronic shortage of pipes, valves, tools,
hoists, welding units, mechanical workshops, lubricants, etc. At the same time, the most needful
units among the municipal units are the department responsible for the supply of drinking water
to the population.
The staffing of these institutions often changes in the direction of reducing jobs and increasing
the burden on one worker. The low professionalism of the down and senior management, which
is completed not by attracting the competent professionals, but on the basis of bribes (purchase
of a job) and family ties, has a great impact on the steady decline in the efficiency of water
utilities. For dirty work with low wages the uncontrolled marginals are employed for whom the
quality of work is an empty sound. Hence numerous and long-lasting accidents take place in
municipal pipelines in towns of velayat subordination and administrative centers of districts.
In remote villages and most of the country's workers' settlements this problem is not observed
due to the lack of centralized water supply and public utilities themselves. Here everyone is
supplied with drinking water as can. In many remote agricultural regions because of the
destruction of consumer cooperation systems and collective/state farms, as entities serving the
population, a really catastrophic situation has arisen with the provision of drinking water to the
population living there. It is not surprising, therefore, that many areas of the country with
traditional cattle breeding were deserted and many villages which in the past were the centers
of cattle breeding, for example, as Suili in Balkan velayat, were abandoned and absorbed by the
sands. Now not every family in desert areas can afford to keep and replenish pools of 10 or more
cubic meters at the expense of cars. As a result, the mass outflow of rural population to cities is
observed.
The costs of organizing the supply of drinking water to the population, despite its excess, are
typical for the city of Turkmenbashi. A significant part of the water, as well as all over the country,
is taken away by tankers delivering drinking water to the surrounding settlements. In the city the
fan shutdowns of residential quarters from drinking water in a hot season and in a season of
watering of crops on lands of the Balkan velayat are frequent. A significant part of the water
intended to supply the urban population is diverted to watering the forest park zone in Avaza
during desalination unit stops. This is due to the winter sea-level fall caused by strong wind-driven
waves that expose the bottom of the water intake areas and storms that clog the water intake
facilities with sea grass and sand. The situation is aggravated by another regression of the Caspian
sea, which necessitates to move the water intake pipes deep into the sea.
The joy of "plenty of water" in Turkmenbashi is significantly reduced by its supply under low
pressure, that is insufficient to lift water to the upper floors of multi-storey buildings, where more
than 50% of the city's residents live. Utility providers are in fear of damage to the remaining
operating old pipelines, and new pipelines even more, and thus leave the residents of the upper
floors without water. The most "practical " of the owners of apartments are connected to the
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internal house distribution pipes the well pumps and in turn, complicate the lives of their
neighbors, who are unable due to lack of funds or by law to buy and install pumps. There is not
one thousand of such socially not protected citizens. Among this category of people, the average
availability of drinking water per a person in some periods of the year is not more than one 20liter bottle of bottled water purchased in the store, or one or two buckets of water taken from
neighbors living in the lower floors.
Another problem in the water supply of the city of Turkmenbashi is the quality of permeatedemineralized and softened water produced at reverse osmosis plants and requiring special
reagents to tune its chemical composition to the condition of drinking water. Due to the lack of
salt additives or violation of their formulation, there were far from isolated cases of drinking
water of unsatisfactory taste, soapiness and with sediments of different shapes and colors
delivered to consumers. It also causes the valid claims of citizens, which, however, for the most
part, because of the special organization of Turkmen society, are not considered and are ignored
by local, regional and central authorities.
The very tense situation with the provision of drinking water to the population has been
maintained for many years in the city of Khazar22 and the city of Garabogaz23 of Balkan velayat.
About 14 thousand people live in Hazar. This water comes through the pipeline from Balkanabat.
For its reception in the city there are two concrete half-buried tanks of three thousand cubic
meters each. These are storage pools that are not always fully filled with water. The water supply
line from Balkanabat is worn out to the limit, often torn. The elimination of accidents requires a
lot of time. In addition to water supply, the source of water is the seawater desalination plant
built by “Dragon Oil” with a capacity of 1.5 m3/day. However, it often operates on one or two
lines of osmosis due to problems in water intake devices clogged, as in Turkmenbashi, by sand
and sea water. Half the water the company takes for its own needs, leaving 250 to 500 cubic
meters of water from a daily output for the population. Approximately the same amount of water
the local water utility delivers in the days of its supply to the citizens, providing in the "water
days" in conjunction with the Company the water consumption per capita in Hazar in the range
of 17-35 liters. It should, however, be remembered that the water in the city is supplied for two
or three days a week. Therefore, 7-15 l/day per capita at the average is provided. The lack of
water for inhabitants of the peninsula24 is made up with water carriers from Balkanabat and
other places. Delivery of water by vehicles along the haul road Mollakara-Hazar broken by heavyduty trucks is very expensive.
In Garabogaz, where 5,000 people live, the situation is complicated by the remoteness of the city
from major water sources and the poor road built in Soviet times, on which not every driver will
risk to bring water25. The only source of drinking water in the city is the seawater desalination
plant of production association "Karabogazsulfat" with capacity of 0.5 m3/day. Water is collected
in a special tank and used to supply the population and the industrial complex in the proportion
of 1:9. On certain days of the week the water is delivered in tankers around the city. The resident
of Garabogaz have no more than 10 liters per day. People take water in a stock and store it in
barrels. Owners of buried concrete basins fill them the water delivered. It is not surprising,
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Former Cheleken.
Former settlement of Bekdash.
24
In addition to the city of Hazar, villages of Karagel, Koturdepe, 1st May, port of Aladzha, Khazar and other
settlements are located on Cheleken.
25
Water is carried by the owners of private cars.
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therefore, that residents have been complaining massively about their distressful situation to the
President and the government of Turkmenistan for 20 years.
The situation with Garabogaz drinking water supply will be improved after the commissioning of
the urea plant under construction here, the design of which includes the construction of a
powerful reverse osmosis desalinator. The same desalination plant will be built in the village of
Kiyanly, at 40 km from Turkmenbashi, in the structure of the gas-chemical industrial complex
under construction for the processing of natural gas and the production of polyethylene and
polypropylene.
The problem of providing the clean drinking water to the population of Turkmenistan in the areas
of active development of irrigation agriculture has not been removed from the agenda of the
country. Firstly, this concerns Akdere, Gerogly, Gubadag and other Northern districts of Dashoguz
velayat. Here, the problem of water quality is directly related to collector-drainage waters that
infect the surface waters of the Amu Darya canals and subchannel lenses of groundwater, being
the main sources of fresh water in the region, with pesticides and toxic chemicals. The situation
is exacerbated by the effects of the drying-up of the Aral sea. In the Turkmen Aral sea region as
well as in the neighboring Karakalpakstan they are manifested in dusty fogs and storms with
particles of dried brine raised into the atmosphere. The air is saturated with salt and have smell
of salt. Poisonous dust is deposited on the surface of the river channels, penetrates into the soil,
pollutes groundwater.
With the amount of fresh water for residents of the Northern region, as well as in the blind deltas
of Tejen and Murgрab, everything is normal, but the production capacity to clean it from harmful
impurities is not enough. To solve the problems in Dashoguz velayat, a pioneer project was
implemented to build the water supply facilities to supply residents of Ruhubelent etrap with
clean drinking water. In Dashoguz, the administrative center of velayat, a drinking water plant
with a capacity of 150,000 m3/day was built.
Similar plants are being built in all places of possible contamination of fresh water sources. Two
treatment facilities with the capacity of 10 thousand m3/day each were built in Bayram-Aly and
Karakum etraps of Mary velayat. There, for less than two years the model village of Altyn Sofhra
grew with the modern water supply infrastructure as the administrative center of the new etrap,
created in the virgin lands of the Jojukly. Previously, the settlement of Esenguly26, the
administrative center of the etrap of the same name in the Balkan velayat was rebuilt and, more
precisely, built all over again according to modern patterns of social and economic infrastructure.
After Balkan velayat the new etraps appeared in the map of the country such as the
aforementioned Ruhubelent – in Dashoguz velayat and Dovletli – in Lebap velayat.
In the new centers of the rural hinterland, to at least stop the migration of population to the
cities, streets are being improved, parks and squares are being laid down, cellular communication
and access to the global Internet are actively expanding. Simultaneously with the construction of
education, health, culture, trade, communication, housing facilities in rural settlements mainly
located in the vicinity of large cities, the power lines, gas lines, sewer systems and water lines are
laid.

26

Now as «shakherchi», or, in Russian, «small town».
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As part of the "National program for the transformation of social and living conditions of the
population of villages, settlements, towns of etraps and etrap centers until 2020" in the country
and, in particular, in the cities of Bereket and Serdar of Balkan velayat, the modern socioeconomic infrastructure is built in which water supply facilities occupy a priority place.

OBJECTIVES AND PROSPECTS OF SUSTAINABLE PROVIDING OF CLEAN
DRINKING WATER FOR THE POPULATION
During the years of independence of Turkmenistan, in order to reduce the acute social tension,
the country has done a lot of work on the stable increase in the level of providing the population
with clean drinking water. This is a fact that cannot be overlooked. A modern legal framework
has been established for large – scale national programs in this field and a strong logistical base
has been created for their implementation. The implementation of targeted projects is
progressing rapidly. In the field of water management, strategy and practice of water resources
management, Turkmenistan actively cooperates with the countries of near and far abroad, the
UN structures: UNESCO, UNDP, the Economic Commission for Europe (UNECE), the world health
organization (WHO), the EU, the European Bank for reconstruction and development, other
authoritative international organizations and financial and credit institutions.
A special Coordination Council of Turkmenistan has been established to implement the unified
national water policy.
But to solve the still acute problem of water supply, it is necessary to actively solve the key
problems. The most important of them are the following:
•

•
•
•
•
•
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The government of Turkmenistan shall determine the amount of actual costs for the
reconstruction, development and maintenance of engineering water supply utilities
throughout the country and contribute these costs into the protected part of the
budget;
A Technical Control Department shall be formed within the coordination Council of
Turkmenistan, which would monitor the maintenance of the design characteristics of
the seawater desalination facilities put into operation;
The optimal balance of water resources consumption in the material sphere and water
supply of the population, as well as targeted spending of funds at public utilities
enterprises shall be ensured throughout the country;
In order to strengthen the human resources capacity in the country's universities and
secondary vocational schools, it is necessary to train specialists in the core areas of the
water sector on a large scale;
The teaching staff of universities and vocational schools shall be strengthened by
attracting foreign specialists on a contractual basis;
Leaders of velayats, administrations of cities, etraps, archins and gengeshi of
gengeshliks27 shall provide the stricter and more responsible control over elimination
of shortcomings in supply of the population with clean drinking water and observance
of the principle of social justice in water distribution;

Local government.
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•
•

The recruitment of specialists shall be provided exclusively on a competitive basis to
exclude corruption and nepotism in this important area;
As a matter of priority, the Supervisory bodies should more actively monitor the quality
of underground and surface water resources in their areas of contact with collectordrainage channels saturated with mineral fertilizer decomposition products 28.

With an optimistic forecast, the solution of these problems will in the short term completely solve
the acute problem of providing the population of Turkmenistan with clean drinking water
according to the standards of highly developed countries, and Turkmenistan for the first time in
its history will be able to realize the human right to access to drinking water.

2017
Netherlands

28

Double control over water quality is introduced on desalinators, but there is no transparency and the law on
consumer protection does not apply.
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