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Purpose of Talk

To present you with an overview of training materials
that the Agency has been developing over a period of
several years.

We hope to pique your interest in this work and
stimulate further development of training for those
who are engaged with management of NORM.



Challenges

Tajikistan, Village Beside Mine

Uranium mining and processing operations
produce significant quantities of radioactive
mill tailings and other residues that remain
after the decommissioning and closure of the
operation.

Some countries have both legacy uranium
mining sites created at a time when regulatory
supervision was weak or absent, and are
struggling to regulate new uranium production
facilities.

Some sites have been abandoned by the
original operators and lack any or effective
institutional control (IC). Providing IC of such
sites based on a sound safety assessment is a
challenge some countries face.



Challenges (cont’d)

Remediation challenges arise from past
practices that resulted in poorly sited and
designed tailings facilities which, in some
cases, were not remediated and closed, or
not remediated and closed in accordance
with current international standards.

Legacy sites are sometimes located in
countries that do not have sufficient
infrastructure to provide regulatory
supervision of such sites, nor technical
capacity for their remediation.




Background

About 7 years ago, the IAEA Division of Radiation, Transport and
Waste Safety started a systematic programme for development of
training materials for safety aspects of uranium production and for
remediation of legacy uranium production sites.

This work was needs driven — requests for assistance from Member
States and gap analysis were the main drivers.

The training materials:

e Consist of a 7 module package with about 140 lectures, including
comprehensive E-learning materials.

 Have been developed to provide for application of relevant IAEA
Safety Standards, and to incorporate good practices from the
Member States.

e |ncorporate case studies, as well as regulatory and technical
experiences from national sources.



Scope and Objectives

These training materials were developed:

1) To address safety aspects of the life cycle of a uranium
production facility, including prospecting and exploration.

2) To disseminate knowledge on practical intervention techniques
to reduce public doses at uranium mining and milling legacy
sites.

3) To strengthen the capacity of national authorities for regulatory
oversight of these facilities, including review of remediation
plans and activities for uranium production sites.

The broad objectives of the programme were to promote safe and
sustainable development of uranium resources for planned and
operating facilities, and to prevent “legacy” site situations arising in
the future.



Process for Training Materials
Development

The process followed for development of these training materials
has been to:

1) Engage experts to design and develop the training packages
by means of consultancies and home based assignments.

2) Design the materials so that they could be used in a modular
fashion, to suit the needs of the particular situation.

3) Field test the materials at pilot events (workshops and
Technical Meetings).

4) Refine/improve the materials based upon experience and
feedback from pilot events.



Training Modules

Safety of Uranium Mining and Processing
Module 1: General Overview (17 lectures).

Module 2: Prospecting, exploration, construction and operation
(20 lectures).

Module 3: Decommissioning, Closure and Long-Term Monitoring
and Surveillance (22 lectures).

Module 4: Remediation of Uranium Mines and Processing Sites
(26 lectures).

Module 5: Authorization and Inspection of Uranium Mining and
Processing Activities (20 lectures).



Training Modules (cont’d)

Safety of Uranium Mining and Processing:

e Module 6: Practical Intervention Techniques to
Reduce Public Doses at Uranium Mining and
Processing Legacy Sites (20 lectures).

e Module 7: Review of Remediation Plans and Activities
for Uranium Mining and Milling Sites (24 lectures).



General Structure of Training Materials

The seven modules have for the most part been developed with

the following structure.
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Sample Output — Training Manual
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Sample Output — Syllabus and Agenda

SYLLABUS

TRAINING COURSE ON PRACTICAL TECHNIQUES FOR
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MINING AND PROCESSING OF URANIUM ORE
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CHAPTER 1. INTRODUCTION.

Objective

Seope
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CHAPTER 2. OVERVIEW

CHAPTER 3. DETAILED LECTURE PLANS

CHAPTER 4 EXAMPLE COURSE SCHEDULES
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Topics under Module 6: Practical intervention
techniques to reduce doses at legacy sites

Twenty one presentations and lectures notes were elaborated.
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Workshop overview and introduction

Introduction to radiation and radiation protection

Historical overview of legacy sites

Risks to the public arising from legacy uranium sites

Existing exposure situations (GSR Part 3)

Regulatory aspects: authorization and inspection of remediation
Development of a national inventory of legacy sites

Issues to be considered in the initial site visits

Overview of the Site Characterization. (including non-radiological aspects)
Simple Radiological Survey, Dose Assessments and Data Reduction
Simple Sampling and Analysis Techniques

Prioritisation of sites and public risks

Radiation protection programmes for workers

Remediation objectives and criteria

An overview of simple intervention techniques to reduce public doses. (Part 1)
An overview of simple intervention techniques to reduce public doses. (Part 2)
Prevention of future legacy sites

Case study presentation (South Africa studies and Mozambique)

Case study presentation. (US, Canada, Germany)

Case study presentation. (Australia)

Case study presentation. (China, Zambia)
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Example of Presentation Materials (PP Slides)

The lifecycle of U mining and milling activities
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Example: E-learning Materials

A Basic concepts of radiation protection
and overview of existing exposure situations

{CJ) IAEA

IAEA Training Series
Safety of Uranium Mining and Milling

Practical Intervention Technigues to Reduce Public Doses
at Uranium Mining and Milling Legacy Sites

E-Learning material to be presented to participants before the workshop

Version 1.0 (Sep 2015) Click NEXT to continuve @

NEXT 3

E-learning materials - three modules relating legacy

site remediation

Designed to be used as preparatory materials for
workshop participants (i.e., before they come to

workshop).

B. Introduction of concepts and principles
related to uranium legacy sites

IAEA Training Series
Safety of Uranium Mining and Milling

Practical Intervention Techniques to Reduce Public Doses
at Uranium Mining and Milling Legacy Sites

E-Learning material to be presented to participants before the workshop

Version 1 (SEP 2015) Click NEXT to continue ®

NEXT >

C. Concepts of environmental assessment,
remediation and completion activities for
uranium legacy sites

IAEA Training Series
Safety of Uranium Mining and Milling

Regulatory Review of Remediation Plans for Legacy Sites
Associated with the Mining and Processing of Uranium
Ore

E-Learning material to be presented to participants before the workshop

Version 1 (SEP 2015) Click NEXT to continue -

NEXT >
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Example for Content — Checklist and
Table of Contents for a Site Remediation Plan

Check List for the Regulatory Review of the

Remediation Plan

6. REGULATORY OVEERSIGHT OF REMEDIATION ......oooiiniiecicimceceeenecacee B3
6.1 FOLES AND RESPONSIBILITIES ... .o eceeceecec e B3

62  REGULATORY SUPERVISION ... SSUSSUSOTUOTUUUUUUUTE -

63.  APPROVAL AND AUTHORIZATION PROCESS ... 84
6.3.1. General approach ... -

6.3.2. Authonzation with respec:t to radiation pmtec:han and safeh U

7. CHECELIST FOR REGULATORY REVIEW OF REMEDIATION PLANS ... 86
APPENDIX I PRE-OPEFATIONAL ENVIEONMENTAL MONITORING..................... 102

APPENDIX I EXAMPLE OF A TABLE OF CONTENTS FOR. A SITE

APPENDIX II

EXAMPLE OF A TABLE OF CONTENTS FOR A SITE REMEDIATION PLAN

Headings can be deleted or additional headings inserted to suit the type and condition of the

site for which the remediation is being planned.

]

UmmAry
Infroduction
. Legislation/regulations
. Background
3.1. Site‘mine history
3.1.1. Cwnership records
3.1.2. Type of mining/processing used
3.1.3. Production records
. Site Characteristics
4.1. Climatic condisons
42, Drainags and water resources
43.1. Biver and creek systems
4322 Dams and lakes
423, Groundwater
424 Bores and wells
415 Man-made diversion stroctures
43 Vegetation
43.1. Matural vegetmtion (amy
conservation significance™)
43.2. Seils
433, Landuse
43.4. Famming, copping or cultivation
435, Grazing
43.6. Aguaculmre
44, Eey features of the site
4.4.1. Waste rock deposit
442 Tailings deposits
443 Ponds and dams
444 Pipalines
445, Femnsnt ore stockpiles
4.4.4. Former stockpile areas
447 Open pits
448, Shafts, adits and other underground
workings
4.4.9. Processing plant or remains thereof
4.4.10. Buildings
4.4.11.General infrastmcture
4412 Roads and racks, ranspertation
faciliies
4.4.13 Mon-radiological hazards, plysical
‘hazards
4.5 Maps and plans of the site (may need
multiple maps and plans at various scales
and air photes)
46 Geology and seismicity

wn

10. Post mitizgation and'or remediation site

11 Mitigation and'or remediation costs including

. Smksholders

. Site contamination survey

. Dose assessmenis

. Risk Ascessment

. Mitigation and'or remediation actions

5.1. List of identified stakeholders

5.2. Stakeholder engagement and consultation
plan

5.3. Stakeholder issues/concerns

5.4. Record of stakeholder consultations

5.5. Stakeholder commumicstion plan

5.6 Current public use/access

6.1, Simple site survey and sampling methods
6.2, Survey strategy

6.3, Sample amalysis

6.4 Radionmclides of interest

6.5 Non-radiomiclide contaminants of interest
6.6, Presenmtion of data

7.1. Public dose assessments

7.2 Assessment of occupational doses during
remedistion activities

7.3. Radistion protection programmes
7.3.1. Protection of workers
7.3.2. Protection of the public during

ramediztion scuvitiss
7.4, Prioritization of sites and public rizks

8.1. Table of site components with issues and
risks itemized

8.2 Evaluation of risks and consequences

8.3 Risk rankings

84 Fisk management strategies

8.5 Residusl risk after implementation of
mMAnAFEment sirategies

©.1. Specific area work plans
2.1.1. Issmes
9.1.2. Work objectives
9.1.3. Proposed work descripion

management plans

10.1. Long term site stewardship

10.2. Post-mitigation and/or remedistion
monitoring and surveillance plan

10.3. Monitoring schedule

10.4. Monitoring of performance criteria

10.5. Responsibilities for assessing moni toring
data

post-remediation site monitoring
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Independent Expert Review of Training Materials

Technical Meeting to review the draft technical document and

training materials on:

Review of Remediation Plans and Actlwtles for Uranium Mining

and Milling & VRAY I8R i N e

Vienna, 9-13 Mar 2015 f i o |
f

V
'

USA Netherlands
Australia Portugal
Germany United Kingdom
France Tanzania

Mozambique
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Consultancies and Home Based Assignments

* Consultancy in Vienna 16—20 Mar 2015 to
incorporate recommendations from March 2015
Technical Meeting on draft training materials.

* Home Based Assignment (HBA) to assist the IAEA
with reviewing and editing the draft TECDOC on
"Review of Remediation Plans and Activities for
Uranium Mining and Milling Sites", 4- 19 May
2015.

* HBA to develop, prepare and finalize the editing
of the MS Power Point presentations of the
French and Portuguese versions of the training
materials, May — June 2015.

19



Pilot Event for Field Testing

Regional Training Workshop on Practical Intervention Techniques to Reduce
Public Doses at Uranium Mining and Milling Legacy Sites

Centurion, South Africa, 15-19 June 2015 in
English (TR-49588).

Participants (20) from 9 Member States:

Egypt, South Africa, Tanzania, Sudan,
Nigeria, Malawi, Zambia, Botswana, Sudan

Experts from: IAEA, Canada and the
Netherlands

Feedback: Participants were active and expressed positive feedback. Suggestions
for small improvements were received - for the most part feedback indicated that
the material presented was appropriate and of sufficient detail.
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Pilot Event for Field Testing

Workshop on Practical Intervention Techniques to Reduce
Public Doses at Uranium Mining and Milling Legacy Sites

Vienna, Austria, 28 Sept — 2 Oct 2015, in /«/f I

i |
ot (P ‘ 1 | | |
9‘” | [/? | g

Portuguese (TR-48454).

Participants (9) from 3 Member States:
Angola, Brazil and Mozambique.

Experts from: IAEA, Brazil and Portugal

Feedback: Participants were active and expressed positive feedback and
acknowledged the benefit of having training in their own language, allowing
deeper discussions. It was judged that more time was needed to get
through all of the material.
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Pilot Event for Field Testing

Workshop on the Review of Remediation Plans and
Activities for Uranium Mining and Milling Sites

Rabat, Morocco, 12-16 Oct 2015, in
French.

Participants (19) from 8 Member States:
Cameroun, Central Africa Republic, Congo,
Gabon, Mali, Morocco, Niger and Senegal.

Experts from: IAEA and France

Feedback: The workshop was viewed as successful. Participants learned how to
review remediation plans. Exercises were highly appreciated by the participants but
they wished for more practical examples and field work.
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Topical meeting on prevention of legacy
situations arising from uranium production

Regional Meeting on Prevention of future
legacy sites in Uranium mining and
processing, Vienna, Austria, 14-15 Dec 2015
in English.

Participants (12) from 9 Member States:
Cameroon, Congo, Gabon, Madagascar,
Malawi, Mali, Niger, Tanzania and Uganda.

Experts from: IAEA, Australia, Canada and
USA.

Targeted at senior decision makers. Participants came away with a good
understanding of the need for establishing sound policies, regulatory frameworks
and infrastructure to achieve sustainable levels of safety compatible with the
requirements of the IAEA Safety Standards and with the objective to prevent future
legacy sites.
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Conclusions

A comprehensive and high quality package of training
materials on safety of uranium mining and processing
activities including remediation has been made
available;

The training materials are comprised of
implementation manuals, presentations, lecture
notes, exercises, case studies and e-learning materials;

The training materials have been extensively reviewed
and field tested;

All the materials are available in English, with some
modules available in French and Portuguese.

24



Future Outlook

These materials will soon be available for roll out to all
Member States and all regions.

Training to be broadened to other interested parties,
operators as well as regulators.

Planning for translation of the materials into Russian and
Spanish is underway.
Consideration to be given to
follow up training missions, for
example to promote elaboration
of national strategies and site-
specific plans for remediation.
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Future Outlook

Training Manuals have been submitted for publication through
the Agency’s publication process.

Feedback from senior policy and decision makers indicated
there is further need for workshops on legacy site prevention —
these will be offered on an “as requested” basis.

Although the training materials have been developed for
uranium sites, we feel they can be readily adapted to broader
NORM management situations.

Integration of model regulations for remediation of uranium
legacy sites into the package of materials.

26
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