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Project objectives:

To analyse the information collected in the course of inventory 
of potential sources of pollution in the Syr Darya river basin 
(Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan) and to propose 
recommendations for these countries to apply coordinated 
measures to prevent pollution and respond to it in emergency 
situations.

The project is being implemented in response to a 
need expressed by the Uzbekistan-Kazakhstan joint 
working group on environmental protection and 
water quality in the Syr Darya River Basin



Contents of the Report

• Review of the water quality assurance system

• Review of pollution sources

• TMFs inventory and pollution risk assessment

• Mapping of pollution sources and TMFs

• Analysis of existing accident prevention 
mechanisms

• Development of recommendations



The project 
implementation
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National experts on 
industrial safety

The lead expert

National experts
Amina Beibitova and Erbol Yelekeyev (Kazakhstan), Taisiya Neronova and Isakbek Torgoev (Kyrgyzstan), 
Jamshed Abdushkurov and Firdavs Sharipov (Tajikistan), Golib Shukurov and Otabek Kasimov (Uzbekistan) -
contributed to collection and initial analysis of national data.

International experts
Erkin Orolbaev and Peep Mardiste - final editors of the report;
Dmitry Rudakov - provides expert support to countries in relation to the TMFs inventory;
Oleksandra Riedl is responsible for mapping hazardous industrial facilities, including TMFs



The water quality assurance system

• In general, legal frameworks of the countries of the region provide for water quality 
management. However, these frameworks are not fully enforced due to insufficient 
perfection, as well as due to limited resources.

• In each country, water resources management belongs to the sphere of the responsibility 
of a specific ministry. At the same time, less attention was traditionally paid to water quality 
management than to water quantity issues.

• Uzbekistan and Kazakhstan continuously monitor water  quality in the Syr Darya river and 
its tributaries. In Kyrgyzstan and Tajikistan, such monitoring is not conducted, primarily due 
to lack of funding.



Pollution sources

• Agriculture is the main polluter (up to 90% of pollution sources). In some areas in the 
middle and lower sections of the river, relevant MACs are exceeded in 2 times for nitrites and 
in 4 times for sulfates.

• Industrial production is the main polluter by heavy metals, phenols and oil derivatives. 
The most difficult situation is observed in industrial zones of large cities of Uzbekistan.

• Municipal wastewater treatment is provided in cities, but it is not available in rural areas.

• The main impact on water quality comes from discharges of untreated wastewater due to 
inadequate infrastructure.



Mapping of 
hazardous 

activities in Syr
Darya river 

basin

• 133 facilities with hazardous 
activities (74 in Kazakhstan, 20 in 
Kyrgyzstan, 27 in Uzbekistan and 
12 in Tajikistan) handle a wide 
range of chemical pollutants 
(from petroleum products and 
heavy metals to chemicals for 
agricultural products processing)

• The map is available in Russian 
and English



Assessment of TMFs pollution risks

To assess the risks, the TMFs Methodology was used, that includes estimation of the Tailings 
Hazard Index (TRI) and the Tailings Risk Index (TRI)

Countries in sequential order of growing hazards/risks:
Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan



Awareness 
raising of 

tailings hazards 
and associated 

accident risks

Parameters Kazakhstan Kyrgyzstan Tajikistan Uzbekistan Totals or averages

Operational TMFs / The 
total number of TMFs

4/9 7/30 0/10 8/12 19/61

The share of operational 
TMFs, %

44.4 23.3 0 66.6 31.1

The overall volume of 
tailings, million m3

514.359 130.049 27.450 704.550 1376.41

Tailings in operational 
TMFs, million m3

443.50 116.80 0 697.04 1257.34

The share of tailings in 
operational TMFs, %

86.2 89.8 0 98.9 91.3

The average toxicity of 
tailing materials (UBA

scale*)

1.27 2.97 3.99 300 2.37

Waste volume per 
country's area in the Syr

Darya basin, m3/km2

1491 1176 2495 11735 2614

Waste volume per capita in 
the Syr Darya basin, m3 per 

capita

150.03 40.17 15.78 45.35 57.54

TMFs of transboundary 
significance

0 19 10 4 33



Specific risks 
associated with TMFs

Kazakhstan has the 
highest per capita 

waste burden

Uzbekistan - the 
largest amount of 

waste per    
country's area 

Tajikistan - TMFs
are  closed, but  

contain materials 
of higher toxicity

Tajikistan and 
Kyrgyzstan -

higher potential 
transboundary 

threats from TMFs

The greatest 
threats arise in 
Tajikistan and 

Uzbekistan



TMFs mapping

• There are 61 TMFs in the Syr Darya river basin, including 9  
in Kazakhstan (downstream), 30 in Kyrgyzstan (upstream), 
10 in Tajikistan (upstream) and 12 in Uzbekistan 
(downstream).

• In the case of accidents, 33 TMFs could have  
transboundary impacts (19 of them in Kyrgyzstan, 10 in 
Tajikistan, 4 in Uzbekistan)

• In terms of ranking by TRI international gradation (28 very 
high, 27 high, and 6 average)

• The map is available in Russian and English



Improving understanding of disaster hazards and risks 
and strengthening cooperation and dialogue between 
countries and national authorities

• Risks of Natech events in Central Asia are rather high. Many TMFs, 
especially in Kyrgyzstan and Kazakhstan, are located in areas prone to 
earthquakes and landslides

• “Floods and mudflows are the most frequent disasters caused by 
natural hazards in Central Asia, especially in basins of the largest 
rivers in the region, the Amu Darya and the Syr Darya, and cause 
significant damage to housing, infrastructure and agriculture, mainly 
in rural areas”

• Climate change only exacerbates risks of man-made accidents caused 
by natural disasters in the region. As noted, “in recent decades, the 
number of mudflows has been growing, and their frequency is 
directly related to the cycle of changing rainy and dry years”. 



National legislation and existing mechanisms for  
exchange of information, early warning and notification 
between riparian countries

• The tiparian countries are applying significant measures to prevent pollution of the 
river. In 2022, Interinstitutional Working Groups were established to strengthen 
TMFs safety and to prevent accidental water pollution (IIWG) in Kazakhstan and 
Tajikistan (establishment of IIWG in Uzbekistan is expected in 2023)

• There are legislative gaps in the riparian countries as pertains to key provisions of the 
Convention on Industrial Accidents, especially regarding preparedness, prevention of 
accidents, notification of neighboring countries, for example, through the 
harmonization of national legislation with Annex 1 to the Convention on Industrial 
Accidents

• There are no joint action plans for prevention and response to industrial pollution 
of the Syr Darya River in the case of accidents at TMFs, and associated procedures 
for joint action planning, including emergencies caused by natural disasters in the 
river basin and Natech risk management

• There is no joint system for information exchange, notification, monitoring, joint 
coordination and early warning systems



Poor technical conditions of 
water management 

infrastructure

Degradation of the technical base, 
as well as imperfections of 

methodologies  and organizational 
support of national systems for 

monitoring the status and use of 
water resources

Increasing likelihood of water 
scarcity

Limited access of a part of the 
population of the basin, mainly in 
rural areas, to centralized systems 

of drinking water supply and 
sanitation

Increasing threats of man-made 
accidents at water facilities and 

communication lines as well as at 
storages for industrial, agricultural 

and household waste

Exacerbation of the identified 
problems by the climate 

change

Key issues for riparian countries in the basin



Overview of key recommendations for improving transboundary contingency 
planning and reducing water pollution

Ensuring quality of water resources

Strengthening coordination of 
actions implemented at the 
national level by all countries in 
the basin.
Development of cooperation in 

the water protection sphere is 
recommended on the base of 
long-term comprehensive 
programs
Establishment of a Joint 

Commission in the Syr Darya 
river basin

TMFs and pollution risk assessment

Constructive interactions 
between the countries of the 
region
Ensuring implementation of measures 

for rehabilitation of uranium legacy 
sites
Continued works to improve industrial 

safety and eliminate risks of accidental 
water pollution
To raise awareness of TMFs

operators, state inspectors, 
representatives of other competent 
authorities about possible 
shortcomings and violations in the 
safety systems of TMFs, hazardous 
production facilities.

Pollution prevention measures

Harmonization of national legislation 
in the sphere of industrial safety with 
requirements of the UNECE
Conventions
Continued works on identification of 

hazardous activities (HA) in the basin, 
including transboundary effects
Maintenance of functioning of the 

Working Group on TMFs safety and 
the prevention of accidental water 
pollution in Kazakhstan and Tajikistan, 
and creation of WGs in other countries
Kyrgyzstan, Tajikistan and Uzbekistan 

should consider accession tp the 
Convention on Industrial Accidents.  
Kyrgyzstan and Tajikistan should 
consider the possibility of joining the 
Water Convention.
Application of UNECE materials and 

guidelines

Cooperation

Continued strengthening of cross-
border cooperation in the sphere  
of prevention and response to 
man-made accidents, including  
accounting for Natech risks, by 
intensifying information exchange, 
conducting cross-border exercises 
and developing joint contingency 
plans
To develop a Joint Action Plan for 

Prevention and Response to 
Industrial Pollution
Utilize the potential of the 

Industrial Accident Notification 
System (IAN)





TO REDUCE DISASTER RISKS FOR THE 
ENVIRONMENT AND MORE THAN 24 

MILLION PEOPLE living in the river basin

THE FIRST TRANSBOUNDARY JOINT 
EMERGENCY ACTION PLAN IN THE CENTRAL 

ASIA WILL HELP:

National capacity 
building  to minimize 
impacts of industrial 

accidents

Development of a 
joint emergency 

action plan and its
testing (command 

post and field 
exercises)

Harmonization of 
joint procedures and 

strengthening of 
cooperation

PROPOSED ACTIONS

Development of joint measures to prevent and respond to pollution of the Syr Darya river in 
accidental situations (Phase 2) - in the process of funding approval

NEEDS:
 Development of coordinated measures and plans for notification and 

response to emergencies for prevention and response to emergencies 
in the Syr Darya river basin.

 Reducing risks of man-made accidents and natural disasters - the 
threat of transboundary industrial water pollution (floods in the Syr
Darya occur almost every year)

 Strengthening governance and policy at the national level



Thank you for your 
attention!

Questions?
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