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Environmental
Remediation Involves
•

IAEA Expectation

Safety (Health) Issues
Regulations and Legal
Requirements

•

Technological Aspects

•

MS’s will eventually have in
place a proper infrastructure
(regulatory, managerial and

•

Managerial Strategies

•

Elements of Costs x Financing

•

Psychological Matters

their radioactive legacies and

•

Public Opinion

resolve all related issues in a

human resources) and
technologies for managing

timely, safe and cost-effective
manner.

Challenges
On-going and future
operations
•

Main objectives:
– Avoid the need of future extensive
remediation works
– Integrate Remediation in the overall

Existing sites
•

Sound Environmental
Remediation Works Depend on:
– Good planning

Life-Cycle Management of the

– Resources

installation

– Technical and Scientific Knowledge

– Involve the public on the definition of
future conditions (end-state) of the site
– Avoid generation of future legacy sites
(very important in projects to be
developed in countries with lack of
experience in uranium mining projects
and lack of solid regulatory framework)

– Capability of Assessing the Longterm performance of the
Remediation Works
– Good communication with the
relevant stakeholders (regulators,
communities, shareholders, etc.)

How Does the IAEA Support Best
Practices in Uranium Mining ?
Department of Nuclear Energy

Nuclear Fuel Cycle and
Waste Technology
Nuclear Fuel Cycle
and Waste Materials

Waste Technology

Department of Safety and Security
Radiation, Transport and
Waste Safety

Waste and Environmental Safety

Department of Technical Cooperation

Also aspects from the Dept. of Safeguards and Dept. of Nuclear Sciences &
Applications, and the Office of Legal Affairs
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Technical Cooperation
Programme
• Main mechanism through which the IAEA delivers services to its Member States.
• Assists to build, strengthen and maintain capacities in the safe, peaceful and secure use of
nuclear technology in support of sustainable socioeconomic development.
• All Member States are eligible for support, focusing on the needs and priorities of less
developed countries
• It combines specialised technical and development competencies.
• Focuses on a diverse range of technical areas including addressing environmental
challenges
• Operates in four geographic regions: Africa, Asia and the Pacific, Europe and Latin
America and the Caribbean. The capacities of technically advanced countries can be used
to address the needs of less advanced countries.
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National projects
•

KIG9004 Assessment of the Radiation Situation and Public Exposure at the
Former Uranium Mining Sites of Minkush

•

TAD9002 Application of International Safety Standards on the Management of
Uranium Milling Residues

•

NER9011 Strengthening National Capacity for Remediation of Uranium Mining
Sites to Ensure Long-Term Safety and Public Health at the End of Operations

•

BRA3013 Providing Practical Guidance for the Implementation of a
Decommissioning and Remediation Plan for the Minas Gerais Uranium Mining and
Milling Production Centre

•

UKR9032 Developing Decontamination, Recultivation and Reconstruction
Infrastructure for Existing Uranium Mines and Former Uranium Production
Facilities 2014
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Regional Projects (Europe)
•

RER9086 Safe Management of Residues from Former Mining and Milling
Activities in Central Asia

•

RER3010 Supporting Preparation for Remediation of Uranium Production
Legacy Sites

•

RER9122 Supporting Safe Management of Uranium Production Legacy Sites

•

RER9121 Supporting Environmental Remediation Programs

•

RER7006 Building Capacity for Developing and Implementing Integrated
Programs for Remediation of the Areas Affected by Uranium Mining

•

RER9145 Supporting Human Resource Capacity Building for Developing and
Implementing Integrated Programs for Remediation of the Areas Affected by
Uranium Mining
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Inter-Regional Projects
•

INT9175 Promoting safe and efficient clean-up of radioactively contaminated
facilities and sites

•

INT9183 Overcoming the Barriers to Implementation of Decommissioning and
Environmental Remediation Projects 2016
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Coordination Group on Uranium
Legacy Sites (CGULS)
• Coordination group comprised of national and
international stakeholders
– Provide forum for information exchange
– Support project planning and implementation issues
– Address radioactive waste management issues
– Coordination mechanism to avoid duplication of efforts
and optimize resources

• Technically supported by IAEA secretariat
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CGULS structure
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Strategic Plan Development
• A strategic plan was developed with the input and concurrence of
the CGULS MS and Institution working group representatives
• Four specific objectives were developed
1.

Coordinate the actions of the members to maximize synergies and
avoid duplication of effort

2.

Provide a forum for information exchange

3.

Promote harmonization and implementation of regulatory
frameworks

4.

Promote involvement, awareness, and capacity development
among the affected stakeholders
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Taboshar – Tadjkizstan

Minkush – Kyrgyzstan
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Regulatory Supervision of
Legacy Sites
•

Objective
– The overall objective of the RSLS is to promote effective and efficient
regulatory supervision of legacy sites, consistent with the IAEA Fundamental
Principles, Safety Standards and good international practices. This will be
achieved through the collection, collation and exchange of information on
legacy sites. It will also be achieved through the generation of mutual
support through presentations and discussions on how effective and efficient
regulatory supervision can be implemented and maintained.

•

Scope
– regulatory requirements and guidance development
– licensing and authorization
– inspection, compliance monitoring and enforcement
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The Environet
•

An international network dedicated to environmental management and
the remediation of radiologically contaminated sites”

•

Organize an expanded range of training and demonstration events
disseminating proven methodologies, good practices and state-of-the
art technologies;

•

Facilitate information exchange and experience sharing amongst
organizations with advanced programs;

•

Create a forum in which expert’s advice and technical guidance
may be provided.
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Scope of Environet
– The scope of the ENVIRONET includes:
• Life-Cycle Management of active and future operations, including
– Facilities of the Nuclear Fuel Cycle
– Active U mines and processing facilities
– Active NORM facilities
– Radiological facilities
• Legacy Sites, including:
– Closed U mining and processing sites
– Closed NORM sites
– Former nuclear industry sites and former military sites
– Land contaminated by nuclear and radiological accidents/incidents
– Orphan radiological sites
•

It is not in the scope of the ENVIRONET the following situations:
–
–
–

a. Emergency response actions
b. Dismantling of buildings and other physical structures (e.g., hot cells, reactors) (addressed in IDN)
c. Operational radioactive waste storage and disposal activities/facilities (addressed in DISPONET)

•
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Environet Projects (1/4)
• Deres - Determination of Environmental
Remediation End-States
– Raising awareness of the importance of a consistent determination of end-states
for the ultimate success and sustainability of ER efforts
– Gain an overview of the international state-of-the-art in End State selection
– Provide participants with approaches to determine and reach consensus on endstates through a decision making process and make sure these tools and
approaches are of practical relevance and applicability
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Environet Projects (2/3)
•

Le Trench – Remediation of Sites with Legacy Trenches containing radioactive
Waste
– Ascertain and document the world-wide extent of legacy trench sites and raise awareness of
the issues associated with managing these sites;
– Facilitate the sharing and exchange of knowledge and experience among organizations with
existing environmental management and remediation programs of legacy trench sites;
– Coordinate support to organizations or Member States by making available the relevant
skills and knowledge, as well as providing examples of technology applications,
management approaches and expertise, related to environmental management and
remediation of legacy trench sites;
– Assure long-term knowledge management in support of public and environmental protection
and site monitoring.
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Environet Projects (3/3)
•

CIDER Project Phase II – Constraints in Decommissioning and Environmental
Remediation
–

Raising awareness that broad understanding and experience exist that can be applied to
resolve current constraints and overcome barriers to D&ER implementation to facilitate near
term progress

– Supporting MS to access existing and potential future technical and financial resources and
supporting an increase in availability of resources (to include encouragement of additional
international funding mechanisms)
– Establishing an Implementation Plan that includes specific actions and associated
timeframes to address specific constraints to progress. This will include actions that are
relevant at international, regional or national levels. This Implementation Plan will also
include performance indicators that could be used to measure progress towards
achievement of the proposed actions.
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Environet Projects (3/3) cont.

• Four Working Groups in CIDER Phase II
–D&ER strategy development and implementation
– Development and implementation of effective
stakeholder engagement plans
– Site/facility inventory development (Global Inventory)
– Capacity Building (School of Environmental
Remediation)
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Constraints to Implementing ER programmes
Fundamental Requirements:
Adequate legal and regulatory framework
Adequate funding scheme
Access to appropriate technologies and availability of trained personnel
Significant Constraints
National policy and institutional infrastructure for liability and project
management
Waste disposal routes and associated transportation system
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Main common barriers for environmental remediation

Finance (esp. TC countries)
Lack of infrastructure for waste management
Lack of technology (esp. TC countries)
Lack of regulatory framework
Lack of national policy (esp. TC countries)
Lack of quality personnel
Stakeholder opinion / resistance (esp. non-TC countries)
Uncertainty over the end state
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Situation faced by many ER Projects
•

No legislative preparation

•

Need for capacity building in the authorities

•

Controversial positions of interested parties (stakeholders)

•

No development of a culture of stakeholder involvement

•

Mistrust by the local population

•

Lack of transparency of decisions made in the past

•

Lack of laboratory and field equipment

•

Lack of experts and/or insufficient co-ordination of available expertise

Overall ER project lifecycle and
critical steps

•
•
•

Problem
identification (legacy
sites)

Donor organisations
programming phase

Tendering, selection
of consultant

Justification/Optimisation
of remedial action,
End-state definition
ER strategy

Risk assessment of
current situation

Site investigation,
historical site
assessment

Development of
technical and
institutional options

Planning,
engineering

Permitting

Re-use - Aftercare
and corrective action

Sign-off and site
takeover

Implementation of
physical works

From C. Kunze, 2015
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Remediation and reuse objectives are
not always aligned (1)
• Remediated sites should be reused in a way that best
serves the community, local and broader economy, and
environment.
• Remediation and site reuse should be considered as a
single, interlinked process, not as independent activities. As
such, remediation and reuse practitioners should work
together, establishing partnerships to share knowledge and
resources.
• A framework for the effective integration of remediation and
reuse should be developed that describes a “cradle-tograve” process to ensure the “best practical use” throughout
the project (remediation and reuse) life cycle.
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Remediation and reuse objectives
are not always aligned (2)
•

All remediation and reuse stakeholders should be involved at the beginning
of the remediation process where feasible. How can the remediation of the
site deliver value?

•

Developers should implement innovative development opportunities and
consider sustainable remediation as a means of converting historically
dormant sites to beneficial reuse.

•

Stakeholders, from remediation practitioners to developers and from the
local community to financers, should receive guidance on the value
proposition associated with the highest and best reuse of a site.

•

Measures undertaken to minimize risk to human health and the
environment during site remediation and reuse should also be
appropriately communicated to these stakeholders.
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End-states and land re-use in former
uranium mining sites: specifics
• Remediation of uranium mining sites is unavoidably
connected with long-term thinking
• The retention of wastes on (part of) a site may not allow (full)
release for unrestricted use
• The end-state of (at least part of) these sites is likely to be
connected with some form of institutional control for
prolonged periods of time
• The expression ‘long term’, in essence and in human timescales, effectively means ‘indefinitely’
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Lessons Learned
•

For proper and efficient implementation of remediation works governments need to
establish national policies supported by a robust legal and regulatory framework.

•

Provision of appropriate funding, properly qualified personnel and historical knowledge
are three issues that have the most effect on a remediation project.

•

Enhanced State support of these activities is essential to the successful and sustainable
implementation of IAEA Technical Assistance

•

Societal aspects can dramatically influence the implementation of remediation projects.
Therefore, well-considered stakeholder involvement plans and development of
appropriate communication programs are necessary.

•

National counterparts and stakeholders need to be better coordinated
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Lessons Learned
•

Joint international effort is needed to assure the advancement on implementation of
remediation of uranium mining legacy sites. These efforts need to be coordinated to make
country specific support effective and sustainable

•

International organizations can make available examples of good practices and facilitate
these efforts. Important points to be highlighted here include:
–

the stimulation of cooperation, coordination, and co-funding of remediation activities;

– sharing of information on past, on-going, and planned activities in order to maximize
effectiveness and avoid redundancy;
– exchange of information on best practices and experiences to avoid repeating
historical mistakes;
– provision of stable platforms with permanent membership for the elaboration of joint
projects; and outlining what specifically needs to be funded and what regional
solutions are available.
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In many cases there is a lack of interaction between
implementers, regualtors and technical and
scientific institutions

Regulator
Implementer

Technology

Regulator
Implementer

Sucessful
Implementation of a
Remediation Plan

Technology

Stakeholders
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