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Abstract

During the period of uranium mining activities in the Republic of Kazakstan so far more than 200
million tonnes of radioactive waste with a total activity of about 250,000 Ci has accumulated. The problem of
environmental restoration of contaminated uranium mining and milling sites is very topical and important for
Kazakstan. This paper presents the radiological status of the situation in Kazakstan, the characteristics of the
uranium mining and mill tailings and the approach to the tailings management for stabilization and isolation
from the human environment. Legislation in the field of atomic energy including radwaste management has
been established in Kazakstan through a structure of State Bodies such as Ministries of Science, Ecology,
Bioresources, Health and Atomic Energy Agency. An organization for radiation safety regulation has also
been created. Studies regarding stabilization of radiological situation have been started in Kazakstan with the
support of IAEA and EU. This paper deals with the regional project for assessment of immediate measures to
be taken for remediation of uranium mining and mill tailings sites.

1. INTRODUCTION

The general guiding principle purpose in the field of atomic energy and radioactive
waste management in the Republic of Kazakstan is to ensure safety of the present and future
generations and protection of the environment from radioactive contamination by normal and
extraordinary situations.

Major factors responsible for the generation of radioactivity in the Republic of
Kazakstan are:

• uranium mining and milling activity, including geological exploration of uranium;
• mining and milling of commercial minerals containing radioactive elements;
• underground and atmospheric nuclear explosions for military and peaceful purposes;
• power and research reactors;
• use of radioisotopes in medicine, industry and scientific research.

The problem of radwaste management and environmental restoration in Kazakstan are
very topical and important.

In line with the subject of this Workshop the radioactive waste situation as it exists in
the uranium mining and milling industry of Kazakstan is dealt with. The radwaste in this
category comprises about 90 % of the total volume of radwaste generated in the country.

2. THE CHARACTERISTIC OF THE URANIUM MINING INDUSTRY WASTE

Kazakstan is one of the first countries in the world with explored uranium resources
(about 50% of the total stock of the former Soviet Union). During the long history of
development (from the 40's) of uranium mining and milling industry in the country more
than 50 uranium deposits have been exploited. In the North, West and South of Kazakstan
three large combines were mining uranium ores, and one plant (on the East of Kazakstan)

117



produced fuel pellets from enriched uranium received from Russia. At present, only two
combines are operating: Ulba combine in the East, and Tselinny mine and chemical company
in the North of Kazakstan.

TABLE I. THE DISTRIBUTION OF RADIOACTIVE WASTE FOR THE REGIONS OF
KAZAKSTAN

Region Name of district Low-level waste,
Type 1
thousand tonnes/Ci

Low-level waste,
Type 2
thousand tonnes/Ci

West Mangistau 120,000/24,000 8/4,000

North North-Kazakstan
Kokshetau
Akmola

Turgay
Zheskasgan
Karaganda

1.6/0.5
2,957.3/3,012.7
54,982.3/154,197.9
L*. 28/0.11
1,262.6/867.8
4.6/25.1
7.4/8.0

6/9,000.

South Kzyl-Orda
South- Kazakstan
Zhambyl
Almaty
Taldy-Korgan

4.0/2.3
2.5/1.4
33,125.7/36,202.7
0.8/0.7
21.9/16.6

East East-Kazakstan

Semipalatinsk

889.1/298.3
L. 453.53/2,810.6
15.7/12.7

1,142/12,358
L. 11/5,550

Total 217,839/221,457 1,167/30,908

L* - liquid waste.

Now, uranium extraction in Kazakstan is carried out mainly by In-Situ Leaching, which does
not lead to significant volumes of radioactive waste arisings. As a result of carrying out
exploration and mining works as well as milling operations more than 200 million tonnes of
radioactive waste with total activity of about 250,000 Ci have accumulated in Kazakstan.
They are mainly of two types: dumps of mine rocks and very low-grade ores, and mill
tailings.

The type 1 low-level waste is disposed in situ during recultivation of land after
closing of the mines. Since the technologies of ore processing and pellet production do not
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generate intermediate-level waste, the type 2 waste is also of low-level but of slightly higher
activity than type 1 and collected in special ponds and disposed by fixing without removing
from the ponds.

Regional concept is followed for radioactive waste disposal in the Republic of
Kazakstan [1] according to which the country is divided into four regions based on transport
connection infrastructure, as North, East, South and West (Fig. 1).

The regionwise distribution of radwaste in Kazakstan is shown in Table I.

The uranium mining and milling wastes are disposed in as many as 127 locations and
are of three types:

• piles and embankments (dumps);
• tailings ponds;
• special disposal facilities.

The first two types of disposal were created at the time of the start of the development
of uranium mining industry. Therefore some of them do not correspond to the modern
standards of radioactive waste management. Now the industry has to dispose the low-level
waste by itself in the near surface disposal facilities after they are constructed.

The following aspects need to be addressed to achieve a solution to the environmental
restoration problem of the uranium mining and milling industry.

(i) Creation of necessary legislative base.
(ii) Implementation of environmental restoration activities.

These two aspects are considered in more detail.

3. LEGISLATION AND STATE BODIES

3.1. Legislative structure

Before the disintegration of the former Soviet Union, Kazakstan did not have its own
legislative base dealing with utilization of nuclear energy and radioactive waste management
nor was there any organizational set up to carry out the regulatory and control functions in
this field of activity. The basic safety regulation documents in the field of nuclear energy
were Standards of Radiation Safety NRB 76/87, Basic Sanitary Rules OSP 72/87 [2] and
different departmental documents. The State Committee of Atomic Inspection was
responsible for nuclear safety and control.

After Kazakstan became an independent Republic, work has been started on the
creation of a legislative base in the field of utilization of nuclear energy and radioactive
waste management. The experience of leading countries in this field, such as Germany,
Finland, Russia and Ukraine is being used.
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Fig. 1. Scheme of the radioactive waste disposition in
Kazakstan

Waste from uranium mining and milling enterprises

f"""*} waste from non-uranium mining and processing plants

fSQu Nuclear explosions

/ \ nuclear power and research reactors

sealed sources Qj proposed points for radwaste disposal creation



At present in the Republic of Kazakstan the authority for regulatory functions is
drawn from:

• Laws, defining basic principles for regulation of activities in the field of atomic energy,
• Presidential decrees, Decision of Parliament and Government;
• Authority vested with the State Bodies for regulation and inspection;
• Nuclear and Radiation Safety Standards and Rules;
• State Standards and Construction Norms and Rules;
• Ministerial Regulatory Documentation;
• International Treaties, Agreements and other International Conventions to which

Kazakstan is a member.

Currently in the Republic of Kazakstan the laws pertaining to the utilization of atomic
energy and radioactive waste management are applicable to the following areas:

• on environmental protection;
• on bowels and bowels use;
• on licensing [3-5].

These Laws are used for regulation to bring social benefits:

• by environmental protection to prevent health detriment due to adverse effects of
economic activity in the field of atomic energy including radwaste management;

• by bowels use including extracting and processing of commercial minerals which contain
radionuclides;

• by licensing of activities connected with utilization of atomic energy and radwaste
management.

To deal with the problems in the field of atomic energy in Kazakstan and development
of nuclear power it has become necessary to create Acts of legislation which can directly
permit regulatory functions to be carried out by authority.

Kazakstan is now in the process of drafting a Law on "Atomic Energy Use" drawing
from the experience of Germany, Finland, Russia, Ukraine [6-9] and others based on main
principles of International Basic Safety Standards (BSS) [10] to create similar Acts. Being
the first one, this will be the basic Law pertaining to nuclear legislation in Kazakstan.

The draft of the above mentioned Law was examined by IAEA experts, was discussed
during the meeting of an International Group of Legal Experts and is being updated and
processed by governmental agencies. After going through the internal procedures it will be
passed on for approval to the Government and Parliament of Kazakstan, before enforcement.

At present draft laws on "Radioactive Waste Management" and "Radiation Safety of
Population" are being developed. In the near future these laws along with the law on "Atomic
Energy Use" will form the full package of nuclear legislation of Kazakstan in this field.

Except the above mentioned laws, in the Republic of Kazakstan there are now more
than a hundred regulatory documents, including the documents of the former Soviet Union
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which were being used so far, in addition to the new ones developed in Kazakstan and also
Standards of Radiation Safety NRB-96 developed and established in the Russian Federation
in 1996.

3.2. Structure of State Bodies

President and Government of Kazakstan, realizing the high national responsibility in
discharging the functions took a decision to create a State Body in 1992 called Atomic
Energy Agency and a system of State Radiation Safety Regulation. This Agency along with
various Ministries is responsible for the following functions (Fig. 2):

Atomic Energy Agency is responsible for issue of licenses pertinent to all nuclear
activities, state control over export and import of nuclear materials and nuclear technologies,
accounting and control of nuclear materials, physical protection of nuclear materials and to
carry out overall supervision of nuclear and radiation safety at the nuclear plants and on the
use of radioactive sources.

The following Ministries of the State of Kazakstan within the framework of their competence
maintain the state control and supervision:

• Ministry of Science-Academy of Science coordinates all scientific activity in the field of
atomic energy including radwaste management and provides scientific expertise for
nrni i»ntcprojects.
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Fig. 2. Organization system of State regulation of radiation safety
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• Ministry of Health in the sphere of its competence is responsible for regulation and
inspection of production, use, storage, transportation of nuclear materials and radioactive
sources, radioactive waste disposal, maintenance of inventory of all radioactive sources
and for the issue of license to work with radioactive sources, and render medical
assistance to personnel working with nuclear materials.

• Ministry of Ecology and Bioresources maintains control on protection of the environment
from radioactive pollution and on the disposal of radioactive waste, coordinates measures
to assess radiological situation in Kazakstan and provides ecological expertise to projects.

• Department of Hydrometeorology keeps control on radioactive fall out on the territory of
Kazakstan with the help of a national network of meteorological stations.

Other State bodies with their responsibility are:

• State Committee for Work Safety in Industry and Mine exercises control on exploitation
of industrial equipment.

• State Committee for Extraordinary Situations is responsible for the implementation of
measures for prevention of emergency and measures for dealing with emergencies if they
were to occur.

• Ministry of Geology is responsible for licensing activities connected with mineral
exploration and exploitation (Bowels use).

Also, control of external radiation dose and monitoring of radionuclides content in
soil, in foods and drinking water is carried out by different national laboratories under the
Ministry of Industry, Ministry of Power Engineering and Oil Industry, Ministry of
Agriculture and different scientific laboratories and research institutions of repute.

4. DIRECT ACTIVITY ON THE ENVIRONMENTAL RESTORATION

The waste producers were responsible for the disposal of radwaste and environmental
restoration in the past. However, in view of the present economic conditions, unfortunately
the waste producers have stopped taking this responsibility. Therefore, during the last two
years Kazakstan, in cooperation with International Organizations like IAEA and EU is taking
part in various projects to work out possibilities of stabilization of the radiological situation
in the country.

One such project is TACIS Regional Project G4.2/93-NUCREG 9308 for assessment
of urgent measures to be taken for remediation of the uranium mining and mill tailings. Main
thrust of the project is to carry out investigation of the influence of radwaste on environment
and make recommendations.

The project plan consists of four phases.

1. Identification of sites and installations.
2. Radiological survey of the selected sites and installations
3. Geochemical and hydrogeological modeling and computation of radiological

consequences.
4. Assessment of remediation options and ranking.
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The first phase has the following objectives:

• Consensus on outline and organization of work;
• Common understanding on remediation objectives;
• Preparation for data collection and site investigations, assignment of responsibilities and

bilateral interfaces for cooperation;
• Consensus on the criteria to be used for site selection.

Based on outcome of this phase fine tuning of programme planning and a list of selected sites
or district for site investigation will be decided.
Data collection will be through use of prepared data sheets for each criteria and major data
category to establish a data base.

Site investigation together with CIS experts will include scrutiny of data presented by local
authorities and operators. Additional requirements for data and measurements will be clearly
defined as well as relevant methodologies for acquisition.

• Definition of criteria for selection, measurements and modeling;
• Definition of criteria for site prioritization.

The main outcome of site investigations and data evaluation will be:

• Characterization of source terms;
• List of selected sites for measurements and sampling;
• Outline, equipment and methodology of sampling and measurements programmes and

analytical procedures.

The second phase includes:

• Definition of needs of instruments and measuring equipment, and their procurement;
• Preparation of training programme;
• Definition of required data for measuring programme;
• Measurements (aerial, aquatic pathways and biota);
• Calculation of effective dose from source term data using appropriate codes, from all

pathways;
• Use of codes for atmospheric dispersion and transfer;
• Standards to be met for compliance with international regulations;
• Outline of tools and methodology for an environmental monitoring network..

The third phase includes:

• Definition of objectives and strategy for modeling;
• Selection of sites for monitoring according to criteria defined in previous phases of

project;
• Use of simple models and codes on selected sites;
• Use of detailed modelling on one priority site;
• Introduction to appropriate software and training for continued use of modelling

methodology.
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The fourth phase includes:

• Categorization and prioritisation of sites and facilities according to degree of risk and
environmental damage, definition of criteria to be used;

• Assessment and ranking of remediation options as specified for each investigated site;
• Ranking of remediation measures according to degree of urgency;
• Definition of urgent measures;
• Use of decision making techniques;
• Evaluation of current remediation measures;
• Suggestions for optimization and improvements.

The first phase of the project has been completed. 30 sites with mining and milling
radwaste in Kazakstan are listed based on answers to project questionnaire. However 70 sites
are listed based on response to short questionnaire.

All sites are located in different parts of a huge area in Kazakstan and are characterized
by various features. For definition of degree of hazard radwaste is divided into 3 main
groups:

1. Distance from the nearest populated area - possibility of direct influence on
population

• Class A - up to 1 km;
• Class B - up to 3 km;
• Class C - more than 3 km.

2. Grain size distribution - possibility of dust getting air-borne from surface of tailings
pond

• Class I - Tailings after hydrometallurgical process (grain size less 1 u.m);
• Class II - Radwaste after radiometric enrichment (grain size less 30 |im);
• Class III - Radwaste after mining (grain size less 300 uin).

3. Climate - possibility of contamination of surface and underground waters by way of
infiltration of precipitation (atmospheric)

Class a - moderately continental, steppe, foothills (precipitations over 300 mm/y and altitude
over 1,000 m).

Class b - sharply continental, semidesert (precipitation less than 300 mm/y and altitude less
than 1,000 m).

The results of data are shown in Tables II-IV.
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TABLE II. RADWASTE DISTRIBUTION AS PER DISTANCE FROM NEAREST POPULATION
AREA

Class

A
B
C

Total

TABLE m.

Class

I
II
III

Total

TABLE IV.

Class

a

b

Total

Distance from,
km
< 1
1 - 3
> 3

RADWASTE DISTRIBUTION

Grain size,
mm
< 1

<30
<300

RADWASTE DISTRIBUTION

Number of
sites

7
15
78
100

AS PER GRAIN

Number
sites

3
4
93
100

RW quantity,
million, tonnes

2.2
19.3
2.4

222.9

SIZE

RW quantity,
million, tonnes

165.0
22.4
35.5

222.9

AS PER CLIMATE

Precipitation, mm/y Number of
Altitude, m sites

>300
and> 1000

<300
and <1000

20

80

100

RW quantity,
million, tonnes

13.6

209.3

222.9

Activity
thousand Ci

1.4
214.9
15.0

231.3

Activity
thousand Ci

170.0
21.9
38.8
231.3

Activity,
thousand Ci

12.5

218.8

231.3

Based on these results the second phase of the project will be started.

5. CONCLUSION

The status of restoration project in the Republic of Kazakstan is as follows:

1. An analysis of conditions of formation and disposition of radioactive waste has been
performed. Major part of radwaste was generated from uranium mining and milling
activities.

2. In the field of nuclear legislation the draft of the Law on "Atomic Energy Use" has been
prepared. Now it is going through internal procedures towards enforcement by the
Government and Parliament. The drafts of Laws on"Radioactive Waste Management" and
on "Radiation Safety of Population" have also been prepared and are going through
review process.

3. A State System which includes a number of Ministries in Kazakstan was created for the
organization of the Radiation Safety Regulation.

4. The work on TACIS Project for studying the possibilities of stabilization of radiological
situation in Kazakstan has been started. Now the first phase of this project is completed
and the conditions for starting subsequent phases have been created.
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