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FOREWORD 

One of the IAEAôs statutory objectives is to ñseek to accelerate and enlarge the 

contribution of atomic energy to peace, health and prosperity throughout the world.ò One way 

this objective is achieved is through the publication of a range of technical series. Two of these 

are the IAEA Nuclear Energy Series and the IAEA Safety Standards Series. 

According to Article III.A.6 of the IAEA Statute, the safety standards establish ñstandards 

of safety for protection of health and minimization of danger to life and propertyò. The safety 

standards include the Safety Fundamentals, Safety Requirements and Safety Guides. These 

standards are written primarily in a regulatory style and are binding on the IAEA for its own 

programmes. The principal users are the regulatory bodies in Member States and other national 

authorities. 

The IAEA Nuclear Energy Series comprises reports designed to encourage and assist 

research and development on, and application of, nuclear energy for peaceful uses. This 

includes practical examples to be used by owners and operators of utilities in Member States, 

implementing organizations, academia, and government officials, among others. This 

information is presented in guides, reports on technology status and advances, and best practices 

for peaceful uses of nuclear energy based on inputs from international experts. The IAEA 

Nuclear Energy Series complements the IAEA Safety Standards Series. 

Energy is essential for development. Nearly every aspect of development ð from 

reducing poverty and raising living standards to improving health care and industrial and 

agricultural productivity ð requires access to modern energy sources. Current forecasts suggest 

that global electricity use will increase 65ï100% by 2030, with most of the growth in 

developing countries. Many IAEA Member States without current uranium mining and 

production activity have expressed interest in introducing or reintroducing it in order to meet 

their or other countriesô energy needs. 

To introduce or reintroduce uranium mining and production, a wide range of aspects need 

to be considered. This report elaborates a óMilestonesô approach to the uranium production 

cycle to assist Member States in taking a systematic and measured approach to responsible 

uranium mining and processing.  

The guidance in this report is provided within the context of the IAEAôs other guidance 

and materials relevant to the development of the uranium production cycle. These include the 

IAEA Safety Standards Series. 

The IAEA is grateful to all the experts who contributed to this report. The IAEA officers 

responsible for this publication were B. Moldovan and P. Woods of the Division of Nuclear 

Fuel Cycle and Waste Management.
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1. INTRODUCTION  

1.1. BACKGROUND 

A national uranium production programme is a complex undertaking requiring careful 

planning. A Member State that decides to support a national uranium production programme 

either through national or foreign investment needs to be based on the commitment that uranium 

will be used for peaceful purposes. Further, development of a national uranium production 

programme requires the establishment of sustainable national infrastructure that provides 

governmental, legislative, regulatory and industrial support for the lifetime of the programme. 

These aspects ought to be based on accepted nuclear safety standards, security guidelines, 

safeguards requirements and international good practice. Decision makers, relevant 

governmental organizations, regulatory bodies, academic institutions and industrial 

organizations ought to be consulted and ensure that the required national infrastructure is 

developed to initiate and sustain a national uranium production programme.  

This publication was developed to facilitate the assessment of progress in the 

development of infrastructure in a Member State that is considering a national uranium 

production programme. To enhance its support to Member States in the development of a 

national uranium production programme, the IAEA seeks to better describe and communicate 

an associated Milestones approach [1] to these stages in the nuclear fuel cycle [2]. First, this 

will enable Member States to understand the stages of knowledge and infrastructure required 

for them to effectively and efficiently evaluate their territories for uranium deposits. To allow 

for uranium exploration to occur in a Member State, indicates they intend to allow for mining 

and processing of the uranium ore to also occur under certain conditions.  If uranium deposits 

are found, the knowledge to further evaluate and potentially develop them for mining and 

processing in a socially, financially and environmentally sound manner is required before 

committing to these activities. 

All aspects of the uranium production cycle from cradle to grave (e.g. from exploration 

to site remediation) need to be considered by Member States in a logical and systematic way 

when planning to mine and process uranium bearing ore. Completion of activities associated 

with these aspects can be characterized as milestones along the road to sustainable development 

of a national uranium production programme. At the outset, the establishment of a national 

uranium production programme requires a systematic approach that can be divided into two 

general areas: 

 

ð Uranium exploration and resource evaluation ð applicable to all Member States; 

ð Uranium mining feasibility studies, engineering, construction, commissioning, 

mining, processing and closure ð applicable to Member States that find one or more 

potentially significant uranium deposit(s), or where uranium is a potential by- or co-

product of the mining of other commodities, such as copper, gold, tin, rare earth 

elements, heavy mineral sands or phosphate. 

 

Four milestones are identified for the uranium production cycle, each representing the 

beginning or boundary point of a stage or phase that a Member State may be currently 

advancing to in the progression of uranium production cycle development from exploration, 

mine and process facility development, operation of the mine and processing facility and finally 

decommissioning and remediation of the site. Sixteen aspects are identified at each phase and 

they ought to be considered prior to advancing to the next milestone.  
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This publication can be used by Member States to assess their own status of uranium 

production development against each of the milestones. This includes the exploration, resource 

delineation, licensing, construction, commissioning and safe operation of a uranium mine and 

processing facility, and finally, the decommissioning and remediation phase. In addition, the 

publication aims to support Member States to regulate and oversee uranium mining and 

processing activities. The publication may also be used to support self-assessment by a Member 

State already operating or looking to restart a uranium mine and processing facility. This 

publication sets the foundation for IAEA integrated uranium production cycle review missions 

which, upon request from the Member State, will review a Member Stateôs developmental 

progress of their national uranium production programme. Other stakeholders or interested 

parties, such as proponents (operators), academic institutions, suppliers and contractors for 

uranium mining and processing, may also find this publication useful as they advance their 

respective programmes. 

The information presented in this publication is intended to relate the experience, lessons 

learned, and good practices of countries with established uranium mines and processing 

facilities. Experience has shown that early attention to all of the aspects presented in this 

publication can facilitate the efficient, safe and sustainable development and operation of a 

uranium mine and processing facility. 

1.2. OBJECTIVE 

This publication defines milestones in the development of the uranium production cycle 

and provides information on the activities that need to be carried out in a systematic manner at 

each milestone. A Member State can use it to ensure that it has: 

 

ð Recognized the commitments and obligations associated with the establishment or re-

establishment of a national uranium production programme; 

ð Prepared the local and national infrastructure adequately for the establishment or re-

establishment of a national uranium production programme; 

ð Developed all the competences and capabilities required to regulate and potentially 

operate a national uranium production programme safely, securely and sustainably, and 

to manage the resulting wastes. 

1.3. SCOPE 

The scope of this publication covers the governmental, regulatory and operational 

requirements to effectively and safely develop, commission and operate a uranium mine or 

processing facility. These requirements are considered from the time a Member State decides 

to begin to explore for uranium through to decommissioning and remediation, thereby 

encompassing the life cycle (cradle to grave) requirements. 

Uranium mine and processing facility operation, waste management and 

decommissioning and remediation are addressed to the degree necessary for planning purposes 

prior to advancing to operating a uranium mine or processing facility. Good practice indicates 

that all key issues across the life cycle of a uranium project, including licensing, environmental 

assessment, construction, commissioning, operation, decommissioning, remediation and waste 

management, ought to be considered early in the development of a uranium mine and 

processing facility. The related operational planning ought to be well advanced, prior to the 

initiation of any construction activities for the respective mine or processing facility. Having 

reached the point of readiness to commission a uranium mine or processing facility, the Member 

State ought to have developed an understanding of the commitments required for safe operation 

of these facilities and have programmes in place that are sustainable for the life of the respective 
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operation through to its decommissioning, remediation and subsequent long term management, 

ensuring they have ñstarted with the end in mindò. 

This publication covers the milestones of the front end of the nuclear fuel cycle up to the 

point of production and transportation of uranium ore concentrate (e.g. yellow cake) and 

management of its wastes. Refining, conversion, enrichment of uranium and nuclear fuel 

fabrication are outside the scope of this publication. This publication is not intended to be a 

comprehensive guide on feasibility studies and project management, but rather presents the 

national infrastructure requirements that ought to exist at significant times in the development 

process. 

1.4. USERS 

The main users of this publication will be government decision makers and decision 

influencers, such as advisors in relevant government departments, regulatory bodies involved 

in regulation of uranium mines and processing facilities, the uranium exploration and 

mining/processing industry and researchers, including those in academic institutions. This 

publication is intended to be used as guidance on how to evaluate the progress toward 

establishing a national uranium production programme and to aid in planning the steps 

necessary to develop the national infrastructure requirements for uranium production in a 

Member State.  

1.5. STRUCTURE 

This publication consists of three main sections, including the introduction. In Section 2, 

the four major milestones are presented, along with a brief description of each milestone. In 

Section 3, a total of 16 relevant aspects of these four milestones are presented, along with the 

desired conditions required to achieve each milestone. The appendices provide two relevant 

case studies. A comprehensive list of References completes the publication. 

2. THE MILESTONES  

2.1. KEY CONCEPTS 

A milestone describes a set of conditions that would be expected to be achieved before 

advancing into a new phase in the development of the life cycle of a uranium project. For a 

Member State to prepare for the introduction of uranium exploration and potentially uranium 

mining and processing, several activities need to be completed. These activities can be divided 

into five progressive phases of development. A description of the conditions that would be 

expected to be achieved in each phase of the development of a uranium mining and processing 

programme is provided. The term ómilestoneô refers to the conditions that are required for a 

Member State to show that activities have been completed before advancing to the next phase 

of uranium mine and processing facility development.   

Five generalized phases are considered to characterize the development of a national 

uranium production programme. The five phases on development are: 

ð Phase 1: Considerations before a decision to explore for uranium; 

ð Phase 2: A Member State undertakes exploration for the first time, or the first time in 

many years, but with no significant commitment to proceeding to mining and 

processing; 
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ð Phase 3: A Member State initiates or reinvigorates uranium mining development 

with known exploitable uranium reserves; 

ð Phase 4: A Member State commissions and operates a uranium mine and processing 

facility or increases current capacity; 

ð Phase 5: A Member State with uranium mines and processing facilities at the end of 

mine life or at a stage where mine sites are made safe but kept in a state for possible 

reopening in the future.  

2.2. THE MILESTONES 

The completion of the infrastructure requirements prior to advancing into the next phase 

of development is marked by a specific milestone at which progress and success of the 

development effort can be assessed and a decision made to advance into the next development 

phase. The four milestones within the uranium production cycle are: 

 

ð Milestone 1: Ready to make a commitment to explore for uranium; 

ð Milestone 2: Ready to commit to develop a uranium mine and processing facility; 

ð Milestone 3: Ready to operate a uranium mine and processing facility; 

ð Milestone 4: Ready to decommission and remediate a uranium mine and processing 

facility. 

 

Following Milestone 4, once all legal requirements have been met and verified by the post-

decommissioning and remediation monitoring period, the proponent has the right to apply to 

the regulatory body to be discharged of all further legal, financial and regulatory obligations of 

the project. If approved, the site would then be eligible to apply to enter into an institutional 

control framework. The institutional control framework is outside the scope of this publication 

and would become a separate forum for discussion with the IAEA staff. A schematic 

representation of the five phases and four milestones for the development, operation and 

decommissioning of a uranium mine and processing facility is illustrated in Fig. 1.  
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FIG.  1. Phases and milestones associated with the development of infrastructure in the uranium 

production cycle. 

 

Essentially, like any other mineral derived raw material, uranium is where it is found, and 

it may or may not be technically, socially or economically viable to extract. Overall, mining in 

general is considered a temporary use of the land, with some operations extending from say ten 

to fifty years in duration, or even longer. Following a successful decommissioning and 

remediation phase and agreement that the remediation has achieved end state as approved by 

the regulatory body, the lands ought to be returned for public or private use under a long-term 

institutional control programme. 

In the development of a national uranium mining and processing programme within a 

Member State there are typically three major organizational entities involved. These are the 

government, the owner/operator (proponent or responsible party) of the uranium mine and 

processing facility and the regulatory body. Each has a specific and independent role to play 

with responsibilities changing as the programme advances. It is assumed that the government 

will be the entity that initially supports exploration for uranium and development of national 

infrastructure for uranium mining and processing through a well established national policy and 

strategy and also funding for these activities. This includes the development and funding of an 

independent regulatory body. The owner/operator (proponent) may be State owned or be 

another commercial entity or be a combination of the two. The regulatory body needs to be 

effectively independent from the owner/operator and other government agencies responsible 

for development of the uranium production programme but may exist within the government. 

Each of these entities is also accountable to the public, stakeholders, and other interested parties 

and these entities ought to be informed and consulted throughout the uranium production cycle. 

For each milestone, 16 aspects that need to be considered are included in the discussion 

for each of the milestones. These aspects are summarized in Table 1. The order of the aspects 

is not based on hierarchy or importance as each aspect is important and requires careful 

consideration. The three main entities noted above (government, owner/operator, regulatory 

body) need to be aware of all these aspects and to manage them according to their respective 

roles and responsibilities.  
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TABLE 1. URANIUM PROGRAMME DEVELOPMENT ASPECTS AND MILESTONES 

Aspects Milestone 1 Milestone 2 Milestone 3 Milestone 4 

National position 
    

Safeguards     

Legal and regulatory framework     

Stakeholder engagement     

Safety and radiation protection     

Environmental protection     

Protection/enhancement of 

cultural, tourism, farming, pastoral 

and similar interests 

    

Overview of the roles and 

responsibilities of the 

Government, regulator and 

operator 

    

Funding and financing     

Security     

Transportation/export route     

Human resource development     

Site and supporting facilities 

(infrastructure) 

    

Contingency planning     

Waste (including tailings) 

management and minimization 

    

Industrial involvement including 

procurement 

    

 

2.2.1. Milestone 1: Ready to make a commitment to explore for uranium    

This section describes the background and key considerations when planning for a 

uranium exploration programme (Phase 1) and the conditions that ought to be met prior to 

initiating an exploration programme for uranium (Phase 2).  

Each Member State interested in uranium exploration ought to have or acquire adequate 

knowledge of the uranium potential of its own geological situation. For the assessment of 

undiscovered uranium resources both spatial/qualitative and quantitative approaches can be 

considered. Early exploration qualitative methods (e.g. literature studies, geology, geological 

surveys) are mainly focused on exploration targeting and project generation, while late 

exploration quantitative methods (e.g. drilling, geochemical assaying, processing tests) are used 

for the assessment of potential recoverable mineral resources. The application of qualitative 

methods allows for the efficient location of the exploratory targets with greater chances of 

locating uranium deposits of a certain typology. Quantitative methods are applied depending 

on the geological knowledge and the degree of similarity of the deposits that could be found in 

a given domain to determine the potential uranium ore grade and order of magnitude of uranium 

ore tonnage at the level of undiscovered resources. Gradeïtonnage models and deposit density 

models of uranium deposits are required at this stage to complete this type of uranium potential 

modelling.  
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The estimation of undiscovered uranium resources constitutes a valuable tool to sustain 

the national policy on planning exploration and potential mine projects, in accordance with the 

adopted nuclear supply strategy, independent of immediate uranium requirements. The 

aforementioned supply strategy may take into account both the domestic supply for the 

manufacture of fuel to be used in nuclear reactors within the country or the delivery of uranium 

ore concentrate abroad. However, the magnitude and economics of the eventual emerging 

production projects needs to predict the real possibilities of competing in the international 

market. 

Exploration projects can lead to the discovery of uranium deposits and the subsequent 

evaluation of identified resources. This process can take several years, beginning with 

consultation and engagement of all interested parties with an ultimate goal of obtaining and 

maintaining informed consent of the exploration activity. Due to social, political, economic and 

technological factors only a small fraction of the uranium resources identified have advanced 

to production. Thus, expectations need to be understood and managed carefully at every stage, 

especially with stakeholders, and communities in project areas through well-disseminated 

informational materials, opportunities for consultation, and managed public education 

campaigns. 

The exploration process to confirm a new uranium deposit takes on average 10ï15 years, 

from the moment that the very first indications are discovered to the confirmation of a 

potentially recoverable resource. Further, exploration may continue throughout the life of the 

mining project to identify additional potential recoverable supplementary resources in close 

proximity to the initial deposit. With site infrastructures already in place (processing plant, mine 

shops, waste management areas, access roads, etc.) the economics of finding another viable 

orebody nearby the existing mine become very attractive. In open pit operations, deep 

exploration drilling can be executed while production is ongoing from the open pit, and 

additional uranium resources can be added to the existing resources if results are favourable. 

Different phases of exploration can be considered, as outlined in the subsections that 

follow. 

2.2.1.1. Selection of favorable areas for exploration 

There are many factors to consider when planning an exploration programme within a 

Member State.  These include geological factors, logistics and accessibility, environmental and 

social impact, land use, and economic and political issues. At the outset, political and geological 

factors are the most important of these. However, the others, which will grow in significance if 

the project progresses, also need to be considered from the outset to ensure that an exploration 

programme results in the achievement of its objective, namely the development and exploitation 

of a mineral deposit. Identification of additional elements of economic interest may also occur, 

and this may increase the viability of the project if other resource streams are identified. 

Geological factors include knowledge of the local geology, including previous geophysical 

surveys (in particular radiometric), geochemistry, geomorphology, drilling and analytical 

logging data and past production activities. 

Historical information regarding the geology within a Member State can be obtained from 

government records, mining companies, universities, private exploration companies and IAEA 

and NEA publications. Relevant publications include Quantitative and Spatial Evaluations of 

Undiscovered Resources [3], Geological Classification of Uranium Deposits and Description 

of Selected Examples [4], Uranium Resources Production and Demand [2], Forty Years of 

Uranium Resources, Production and Demand in Perspective: The Red Book Retrospective [5], 

World Distribution of Uranium Deposits (UDEPO) [6] and World Uranium Geology, 

Exploration, Resources and Production [7]. Information obtained from exploration for minerals 

other than uranium may be used. For example, coal and oil exploration companies typically 
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have radiometric information recorded in their drilling results. In Australia, the Olympic Dam 

project is essentially a copper mine, but their resource streams include additional mineral 

reserves of uranium, gold and silver. 

2.2.1.2. Exploration licence or permit  

An exploration licence or permit (in essence both are the same at this stage in the uranium 

production cycle) provides the holder with the exclusive right to explore for a specified mineral 

group within the exploration licence area, during the term of the licence. Prior to physically 

exploring for minerals, interested parties, including organizations, first need to obtain an 

exploration licence (or permit). The definitions and rules may differ between countries and 

licences (or permits) are issued according to the mining laws of the host country. An exploration 

licence (or permit) does not allow mining, nor does it guarantee that a mining lease will be 

granted. Only a very small percentage of land that is subject to exploration licences/permits is 

developed into a mine. However, rules for the repartition of the stakes in a future project 

(between the investor and the country) can be included in the exploration licence/permit. 

2.2.1.3. Regional prospecting 

The objective of regional prospecting is to define the geological context of a selected area 

and potential zones for additional work. Regional prospecting includes geological mapping, 

remote sensing studies, airborne surveys, geochemical analysis and reconnaissance drilling to 

better define local geology. Regional exploration ought to focus on geological areas that have 

the potential to host uranium deposits. Selection of geological areas for more detailed 

exploration ought to be based on positive results from detailed and comprehensive analysis of 

all available geological, geophysical, geochemical and remote sensing data. The main activities 

at this phase of exploration will be the identification of potential uranium hosted areas, staking 

of claims and application for relevant exploration licences (permits). 

2.2.1.4. Detailed exploration 

Once areas favourable for uranium mineralization, including ore grade or near ore grade 

mineralization have been identified, the next stage of exploration may begin. In general, the 

specific activities in detailed exploration include geological surveys, radiometric mapping, 

geochemical analysis, geophysical studies and drilling. Clear guidance to the managers of the 

exploration programme needs to be provided to protect workers and the environment. In most 

cases, ground geophysical surveys and drilling are essential to advance exploration at this stage. 

Detailed exploration involves a stage gate decision process. As such, during the detailed 

exploration stage, the potential of the zone for uranium mineralization will be evaluated and a 

decision will be made whether to proceed to definition and resource estimation or to remediate 

and vacate the exploration area.  

In addition, during the first stage of detailed exploration an environmental baseline study 

needs to be considered if there is potential the project may proceed. The assessment ought to 

evaluate the baseline conditions of the site to support the determination of the anticipated 

impacts on the flora, fauna, wildlife and economy and assess relevant historical and social 

factors. This is particularly important should the project advance to the mining stage. The 

preliminary baseline information that ought to be collected includes site location, meteorology, 

surface hydrology, hydrogeology (water quality, aquifer properties), flora and fauna, wildlife, 

soil/subsoil, background radiological characteristics, background non-radiological 

characteristics (heavy metals, pollutants), previous and current industrial and agricultural 

activities, local population, employment opportunities and other environmental features. This 
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assessment ought to be conducted in consultation with local organizations and communities [8ï

10]. 

2.2.1.5. Delineation drilling  

The delineation drilling stage of an exploration programme begins when the potential for 

significant resources has been recognized (during the detailed exploration stage) and a decision 

has been made to fully evaluate the prospect and perform an accurate determination of the 

resources. At this stage, it is essential to drill holes on a well-defined grid pattern, so an accurate 

estimation of resources can be made. The spacing of that grid pattern will depend on the nature 

of the mineralization and in particular its spatial continuity. The spacing of delineation drill 

holes is also dependent on the degree of confidence that is required before a decision to begin 

mining can be made. If the deposit is only marginally economic, then the resources will need 

to be determined quite accurately and the drill hole spacing may need to be quite small. 

Activities at this stage may include detailed geophysical, geological and geochemical analysis, 

topographical analysis, detailed drilling and logging, chemical analysis of drill core samples or 

drill cuttings, resource estimation modelling, mining tests and hydrometallurgical process 

evaluation tests (laboratory scale and pilot plant). Increased regulatory oversight and controls 

are also common during this phase, and once again clear guidance to the managers of the 

exploration programme needs to be provided at this stage to protect workers and the 

environment. The outcome of the delineation drilling stage is a well-defined uranium deposit 

with mineral resources and/or ore reserves if results are favourable. Expansion of the 

environmental baseline studies EIS may also be required, as localized impacts from the 

expanded delineation drilling can occur. 

2.2.1.6. Resource estimation  

Resource estimation is an ongoing activity through the life of a mine, starting at 

exploration and continuing through development and production. The decision whether to 

develop a mine to extract uranium from the defined deposit is made at this stage. Mineral 

resource and reserve classification are assigned to mineral deposits based on their geological 

certainty and economic value. Classification, because it is an economic function, is governed 

by statutes, regulations and industry best practice norms. There are several classification 

schemes globally which are aligned with the international (CRIRSCO) code [11] and the 

NEA/IAEA classification scheme for uranium resources [2]: 

 

ð The Canadian CIM classification (NI 43ς101) [12]; 

ð The Australasian Code for Reporting of Exploration Results, Mineral Resources and 

Ore Reserves (the JORC Code) [13]; 

ð The South African Code for the Reporting of Mineral Resources and Mineral Reserves 

(SAMREC) [14]. 

2.2.1.7. Reporting  

Reporting requires accuracy, reliability and transparency in the information from 

exploration results, resources and reserves. Many developing countries do not utilize national 

codes for reporting mining project data and results and further action is required to establish 

adequate legislation and a regulatory framework for reporting, as well as capacity building in 

the areas of administration and infrastructure (e.g. qualification committee, professional 

registry of competent persons). In contrast, publicly traded uranium exploration and mining 

companies usually report project deliverables using a codified set of rules and guidelines for 
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reporting and displaying information related to mineral properties. Examples from Australia  

(e.g. the Australasian Joint Ore Reserves Committee (JORC) Code [13]), Canada (e.g. the 

Canadian National Instrument 43ï101 [12]) and South Africa (e.g. the South African Code for 

the Reporting of Mineral Resources and Mineral Reserves (SAMREC)) align with the 

International Committee for Mineral Reserves International Reporting Standards (CRIRSCO) 

Code [11]. A reporting scheme specifically for uranium resources was developed by the Nuclear 

Energy Agency (NEA) and IAEA [2] and is used by many Member States to report uranium 

resources.  

2.2.2. Milestone 2: Ready to commit to develop a uranium mine and processing facility  

In preparing the infrastructure to be ready to initiate or reinvigorate uranium mining and 

processing (e.g. Phase 3) following identification of a uranium resource, there are several 

sequential activities that need to be completed. These include: (i) understanding the orebody 

and surrounding host material; (ii) understanding the environmental conditions; (iii) mine plan 

and processing facility development; (iv) infrastructure and services plan development; (v) 

application for a licence to construct and a licence to operate; (vi) mine and processing facility 

construction; (vii) commissioning; and (viii) understanding decommissioning and remediation 

requirements. 

2.2.2.1. Understanding the ore body and surrounding host material 

The first stage of mine development involves gaining an understanding of the orebody 

and its surrounding host material. This is accomplished via additional delineation drilling, 

which will provide information on the depth, spatial geometric layout and hydrogeological 

conditions of the deposit. From these data a decision can be made as to whether to advance with 

underground mining, open pit (strip) mining or in situ recovery [15ï17]. This drilling 

programme will also provide information regarding ground stability and dewatering 

requirements. Finally, this level of delineation drilling will provide information on the amount 

of mine rock that will be generated during the development and mining phases. Adequate 

segregation and management, including storage and treatment where appropriate, of mine rock 

material (including radiological free clean rock and mineralized radioactive (contaminated) 

waste rock) from a safety and environmental perspective also need to be considered. Clean mine 

rock is a valuable construction material, and this asset ought to be identified early in the process. 

From a processing perspective, the delineation drilling programme will provide spatial 

information on the uranium grade of the ore deposit and its mineralogical and geochemical 

nature. The uranium grade and geochemistry of the ore are required to determine the processing 

and tailings management method that will be employed to extract and produce a marketable 

uranium concentrate. 

This knowledge base may already exist for a pre-existing developed mine and processing 

facility during the previous mining campaign(s). From a due diligence perspective, however, 

such as is likely to be required by an investor or lender, a comprehensive review of this updated 

information is necessary to assess any changes in ground and hydrogeological conditions. In 

addition, a detailed review of any existing mine plan is required, and additional drilling may be 

necessary to confirm the reserves and resources and verify that the current mine plan is still 

accurate and meets current or modern safety and regulatory requirements. 

2.2.2.2. Understanding the environmental conditions 

The second activity in developing a mine is to develop a comprehensive understanding 

of the local environment and the potential impacts that mining activity could have on the local 
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biota. This may be summarized in an environmental (or environmental and social) impact study 

(or statement (EIS or ESIS), or assessment (EIA, ESIA), or similar) [8ï10]. During this phase 

the activities are moving into a more comprehensive EIS as the extent and possible duration of 

the project are further defined. 

According to the IAEA General Safety Guide GSGï10 [18] ñIn the framework of  

international legal instruments or national laws and regulations, States may also require that for 

some facilities and activities, a governmental decision making process, including a 

comprehensive initial assessment of possible significant effects on the environment, be carried 

out at an early stage in the development of the facility or activity. In this case, the radiological 

environmental impact assessment is generally part of a broader impact assessment, which is 

generally referred to as an óenvironmental impact assessmentô or by its common abbreviation 

EIA. An environmental impact assessment prospectively evaluates biophysical impacts 

(including radiological impacts) and also covers social, economic and other relevant impacts of 

a proposed activity or facility prior to major decisions being taken. In the context of this Safety 

Guide, the term ógovernmental decision making processô refers to the procedures carried out at 

all planning, pre-operational, operational and decommissioning stages by the government or 

governmental agencies, including the regulatory body, in deciding whether a project for a 

facility or an activity may be undertaken, continued, changed or stopped.ò 

 As such, an improved understanding of pre-existing conditions forms part of the 

environmental baseline study. This will identify the condition of, for example, the water 

courses, groundwater, transported dust, wildlife, biota, flora and fauna. Project stakeholders, 

including the authorities and those in close proximity to or dependent on the water, biota, 

wildlife, flora and fauna in the region, ought to be consulted on the possible implementation of 

the uranium production project. Timely engagement of all stakeholders early in the project, 

starting with the exploration phase, is recommended. Obtaining social acceptance of the project 

may be the most prolonged step in the study phase of any mining project. 

Both water and waste management ought to be included in an EIA. In keeping with all 

mining projects, water ought to be considered to be a critical resource in terms of usage and 

overall management including treatment and, where possible and as approved by the regulatory 

body, disposal. Consideration ought to be given to maximizing efficiencies for water use in 

mining and processing and that clean waters are not unnecessarily contaminated by mining or 

processing activities. Wastes such as those derived from stripping any overburden from the ore 

need to be characterized so that their location, either temporary or final, can be identified and 

decommissioning and mine closure activities and costs need to be considered at the initial stages 

of mine development as part of a full life cycle analysis (LCA). 

It is important to note that the operator ought to develop end of mine life plans at this 

stage and before operations commence. Aspects to consider in the end of mine life plan include 

decommissioning and remediation objectives and costs, desired end states and future land use 

options, including long term institutional control if appropriate.  

2.2.2.3. Mine plan and processing facility development 

Once the resources and reserves have been delineated and an understanding of the 

structural geology and ore deposit has been gained, the next step is to develop a detailed mine 

plan. Also, environmental baseline conditions and preliminary environmental impacts ought to 

be assessed at this point. The mine plan ought to detail the type of mining proposed, the 

development and infrastructure requirements, and the dewatering and hydrometallurgical 

processes. Depending on the type of mining proposed, specific safety and training programmes 

ought to be developed to ensure the safety of the workers and the general public. Some 

considerations include ground stability, ventilation, dust control, radiation safety (monitoring 

and management of gamma, alpha, long lived radioactive dusts (LLRD)), electrical safety, 
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conventional construction and operational safety, and safe operation of mining, transport and 

processing equipment. The mine plan also needs to include an understanding of the skilled 

workers required to manage and operate the mine. This can have an impact on the schedule of 

the project should extensive training be required prior to developing, commissioning and 

ultimately operating the mine. 

Based on the type of mine (ISL, underground, open pit) and processing facility proposed, 

a detailed engineering and construction plan needs to be developed. This includes the mine 

workings and associated infrastructure. For the hydrometallurgical processing facility, the ore 

mineralogy and geochemistry, and pilot plant test work will determine the processing options. 

The mine and processing facility construction plans ought to be developed by a multi-

disciplinary team that will include geologists and mining, processing, civil, mechanical, 

environmental, and electrical engineers, as well as a project management team to develop 

project, scope, budget, schedule, procurement, commissioning and start up plans [19ï22]. 

2.2.2.4. Infrastructure and services plan development 

Infrastructure and service requirements including procurement also need to be considered 

during the planning stage of the mine. These include, but are not limited to, the adequacy of the 

local electrical grid to support mining activities, access to water, roads, emergency response, 

administration offices, maintenance, warehousing and worker residence (camp facility), if 

required. The ability to readily procure equipment, spare parts, bulk reagents and fuels also 

ought to be taken into consideration. 

2.2.2.5. Application for a license to construct 

Applicable regulatory approvals ought to be requested at this point, prior to advancing 

the mining project to the construction phase or restarting an existing mine. This may include 

formal public meetings to provide the public, non-government organizations and regulators, 

and others interested stakeholders an opportunity to participate, provide feedback and ask 

questions on the safety, environmental and socioeconomic aspects (EIA, EIS) prior to approval 

of a mine project. The entire process, from resource delineation through to regulatory hearings, 

may take 5ï10 years to complete due to the complex nature of each of the phases of mine and 

processing facility development. 

At this stage, the Member State ought to have a regulatory framework developed 

including all necessary policies, standard operating procedures and related regulatory oversight 

and reporting frameworks for construction and eventual operation of the facility. This includes 

aspects such as radiation protection, conventional safety, and waste management. In addition, 

the Member State ought to have environmental regulations that require the operator to meet 

regulatory requirements for environmental performance that are in keeping with the best 

available and practical technology. There also ought to be guidelines and regulations in place 

for management systems such as human resource development (e.g. recruitment and training), 

information knowledge management and contractor management to ensure safe, reliable 

production. This infrastructure would be expected to be in compliance with international 

standards and would cover all current activities, practices and facilities in that Member State 

[8, 21]. 

2.2.2.6. Mine and processing facility construction 

Once regulatory approval has been granted to construct the uranium mine and processing 

facility, construction may begin. Construction is a structured, regimented process. The 

proponent may contract a specialized company, or numerous companies to complete the 
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construction of the facility. Each stage of construction needs to be carefully scrutinized and 

completed without deficiencies and be approved by senior management prior to advancing to 

the commissioning phase.  

At this stage, operators need to have an approved preliminary decommissioning plan in 

place and an appropriate funding mechanism identified, to ensure that decommissioning and 

remediation activities can be completed by the operator at any stage going forward. This 

removes any burden on government or the public in the event the operator was to abandon the 

project on short notice. 

2.2.2.7. Mine and processing facility commissioning 

Commissioning can be defined as a series of systematic steps to ensure that all constructed 

systems and components of the mine and process facility are designed and installed as per 

design and that all systems and components will operate to ensure safe and reliable operation. 

Ideally, initial commissioning (e.g. functional testing) of all systems and components ought to 

be a specific and staged part of the construction cycle, as the contractor hands off the facility to 

the operator. Final commissioning with uranium ore ought to be delayed until all systems and 

components are determined to be compliant to design. Commissioning or start up of a mine and 

process facility with mine equipment and uranium ore fed into the processing facility increases 

the risk of a serious safety incident (including fatality) or a significant environmental release 

that can impact on public safety, unless it is well planned and the proper regulatory approval is 

given. A formal, structured commissioning plan needs to be developed and executed such that 

commissioning is completed in a systematic and safe way as the mine and processing facility 

advance toward full production. Mine and processing facility construction, commissioning and 

ramp-up may take three to five years, depending on the complexity of the project. 

At this point the conditions outlined in Milestone 2 for mine and processing facility 

development ought to be met and the proponent is ready to advance to Milestone 3 where they 

are ready to operate a uranium mine and processing facility.   

2.2.2.8. Understanding decommissioning and remediation requirements 

Good environmental site planning in Phase 3 includes the full lifecycle plans, through to 

the post-decommissioning period, so that the project "starts with an end in mind" and ensures 

sustainability  from cradle to grave. The operator ought to propose acceptable decommissioning 

and remediation plans for the orderly closure of the site, even before the initial 

construction license is issued. This planning provides an opportunity for the stakeholders who 

are engaged in the EIS phase for the first license, are also aware and can support the final site 

configuration or close-out options.  

The decommissioning and remediation plans ought to address key factors such as:  

 

ð Any infrastructure or access roads that will remain;  

ð Site topography, revegetation and general regrading to local standards;  

ð Mine rock piles resloped and covered as necessary;  

ð Mine areas returned to a natural configuration; waste management sites closed and 

wastes isolated;   

ð Environmental monitoring and surveillance after decommissioning to ensure that the 

mine closure activities are adequate, and they are functioning as planned; 

ð The options for long term institutional control. Financial guarantees to cover all costs 

associated with the decommissioning and remediation ought to be considered at the 

first construction license and updated with every subsequent license thereafter. 
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2.2.3. Milestone 3: Ready to operate a uranium mine and processing facility  

At this stage, the operator is ready to begin to mine and process uranium ore, including 

its shipment offsite for processing. The Member State ought to have a regulatory framework 

fully functional with standard operating procedures and related regulatory oversight and 

reporting frameworks to oversee the operation of the facility, including transportation safety.  

The Regulatory Body ought to ensure that the operator has an effective management system 

and related staff capabilities to ensure that the operation meets current regulatory requirements. 

The regulatory requirements need to be the foundation for operations either looking to 

increase capacity or to come on-line for the first time. Revitalized or new operations need to, at 

minimum, meet current regulatory requirements for safety, environmental performance and 

compliance with required management systems. As technology advances, new operations or 

revitalized operations are expected to adopt the best available technology to optimize 

production efficiency while ensuring protection of the workers, the public and the environment. 

In addition, prior to commissioning a new operation or revitalizing an existing operation with 

the intent to increase production capacity, a detailed risk assessment on critical aspects of the 

uranium mine and processing facility needs to be completed, followed by the development of a 

risk mitigation strategy [8, 23] to ensure sustained safe and reliable production. 

2.2.4. Milestone 4: Ready to decommission and remediate a uranium mine and 

processing facility  

Prior to decommissioning and remediating a uranium mine and processing facility, a 

Member State needs to have regulatory infrastructure developed based on international 

guidance such as the IAEA Safety Standard for decommissioning of facilities [24]. A Member 

State that has uranium mines and processing facilities that are either reaching end of life or are 

already closed needs to ensure that the operator (or in some cases the State) meets the conditions 

outlined in national regulations for decommissioning and remediating closed uranium mines 

[25, 26]. A comprehensive closure plan including decommissioning and remediation complete 

with monitoring activities ought to be developed by the operator in accordance with the 

regulatory requirements, noting that different stages of closure may require separate approvals 

from the regulatory body (or bodies). Closure of a mine and processing facility is complex from 

both an operational and regulatory perspective. To prepare a mine and processing facility for 

closure the first step would be to complete all mining and processing activities. The operator 

would then complete decontamination and demolition of all required mine and processing 

facility infrastructure and have a well defined plan for management of mine wastes and 

effluents. The final step would be for the operator to remediate all affected areas to a pre-

determined condition suitable for final lands use. All of the aforementioned activities require 

review and approval from the relevant regulatory bodies before commencement of 

decommissioning and remediation. Remediation may be a long-term process, in some cases 

lasting several decades, and both the regulatory body and the operator need to be aware that 

remediation may require long-term monitoring until a find state is confirmed. Upon completion 

of all decommissioning and remediation activities the operator may then apply to transfer 

ownership of the lease to a representative government body through a prescribed institutional 

programme.  

The closure plan needs to be assessed and approved by the regulatory body and may 

include consultation periods with interested parties. The operator needs to show due diligence 

during decommissioning activities that is verified through on-going monitoring. In addition, 

operators need to have funding and qualified personnel in place to ensure that decommissioning 

and remediation activities are completed, and the impacted site or area is returned to an end 

state agreed with relevant interested parties and approved by the regulatory body. The end state 



 

15 

is defined as ñA predetermined criterion defining the point at which a specific task or process 

is to be considered completed. Used in relation to decommissioning activities as the final state 

of decommissioning of a facility; and used in relation to remediation as the final status of a site 

at the end of activities for decommissioning and/or remediation, including approval of the 

radiological and physical conditions of the site and remaining structures.ò [27]. The operator 

and Member State ought to be aware that decommissioning activities may take a decade or 

longer to complete. 

Mines or processing facilities that are put into a care and maintenance state need to do so 

in accordance with the relevant guidance and licenses issued by the regulatory body. The 

operator needs to present a comprehensive care and maintenance plan to the regulatory body 

for review and approval that demonstrates that the facility is in a safe state and workers, the 

public and the environment remain protected. An overview of the general safety requirements 

for protection and safety for workers and the public is described in IAEA Safety Standards [28] 

and [29].  

In developing the care and maintenance plan, consideration ought to be given to 

decommissioning and remediating areas of the lease that will no longer be used, should the 

mine or processing facility resume operation in the future. This may include structures such as 

mine rock dumps or waste management facilities or any other disturbed areas that will no longer 

be required should operations resume. In addition, all activities that support environmental 

compliance (e.g. treating tailings pore water/supernatant or runoff from contaminated waste 

rock dumps) are to be sustained while an operation is in care and maintenance, in accordance 

with the appropriate license issued by the regulatory body.  

2.3. PRIVATEïPUBLIC DECISIONS  

The government ought to consider the roles that public (government) and private 

enterprise can undertake in its jurisdiction for the development of a uranium production 

programme. This may depend on national legislation that might define uranium as a strategic 

mineral under exclusive ownership and development by the government and its agencies, 

through to the consideration of uranium as one of many types of privately owned metal mines, 

with the addition of radiation protection and international safeguards and security 

arrangements. 

A government agency such as a geological survey will t ypically be involved in gathering 

and publishing general geological, geochemical and geophysical information, including maps 

and geological publications. This could be on a national scale, or in some larger countries, on a 

State or provincial government scale. In addition to general geological information, a general 

geological survey or the geological branch of a national atomic energy agency, authority or 

commission may undertake targeted geological studies regarding uranium occurrence and 

prospecting in a country. This can be known as pre-competitive geological information. 

Further and detailed exploration for uranium could then be taken up by private companies 

(such as what is currently done in Australia, Canada, Namibia, South Africa, the United States 

of America), by a government agency or government owned company (e.g. Brazil, Jordan) or 

by a combination of private and government or government owned organizations (e.g. joint 

ventures in Kazakhstan). 

Similarly, if a potentially minable deposit is discovered, the next stage of resource 

delineation and staged feasibility studies could be undertaken by the government agency or 

government owned company (e.g. Brazil, Jordan, Viet Nam) or by private companies (e.g. 

Mauritania, Namibia, Turkey). 

Many forms of privateïpublic partnerships are known. It can involve passive government 

equity in private companies, joint ventures between government owned and private companies 
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(e.g. Kazakhstan), partial financing from parastatal or state-owned organizations, or other 

arrangements. 

Normally, a form of monetary, infrastructural or social return is negotiated between an 

operator and State/provincial and/or national governments. This may include direct and indirect 

taxes, royalties, tax breaks or incentives, provision and sharing (with possible handing over) of 

infrastructure (e.g. water supply, roads, electricity supply), training and scholarships, or 

provision of or assistance with education and health services, and can take many other forms. 

This publication notes the importance of these aspects but does not attempt to analyse or 

provide guidance on the most appropriate forms of privateïpublic arrangements or societal 

returns. 

3. ASPECTS OF MILESTONES 

The following section provides additional detail on the sixteen aspects (Table 1) 

associated with the development of a uranium production programme, with each of these 

aspects requiring specific actions during each phase. Completion of the identified actions 

represents attainment of the conditions for achieving the associated milestone. As discussed 

previously, the order of these aspects does not imply importance or hierarchy. All aspects are 

important in the development of a uranium production programme and require appropriate 

attention.   

3.1. NATIONAL POSITION 

The government ought to adopt a clear policy stating long-term support for uranium 

exploration, mining, processing, transportation and sales or uranium ore concentrate, and 

communicate that intent locally and nationally. The government policy ought to identify that 

these facilities will have measures put in place so they are operated to achieve the highest 

standards of safety that can reasonably be achieved [30]. The national policy may define 

uranium as a strategic mineral under exclusive ownership (meaning development by the 

government and its agencies), or uranium may be considered as one of many types of privately 

owned mineral commodities.  The national policy may also describe the economic benefits of 

uranium mining on both local and national economies. Consideration may include employment 

opportunities (both direct and indirect) and economic value added through taxes and royalties. 

Examples of these economic benefits are illustrated in the Namibia Case Study (Appendix I). 

In line with the national policy, the rationale for pursuing a uranium production 

programme within a Member State may then be either strategic (to ensure a reliable source of 

uranium to support domestic needs) or economic (to market uranium on a global basis), or both. 

Strong government support, both provincially and nationally, is vital for the successful 

implementation of a uranium production programme as part of the front end of the nuclear fuel 

cycle (e.g. uranium exploration, mining and processing). The intent to support and develop such 

a programme ought to be announced at the most senior level of government. Further, a stable 

national government is required to ensure sustainability of the uranium mining industry [21]. 

Careful consideration and effort for ongoing dialogue may be needed to maintain the long-term 

political, economic and social stability required throughout the life of a uranium project. 

If attraction of foreign investment is required to fund development of uranium mining, 

then a stable government is important to attract such investors as investors will not develop in 

a country where they cannot be assured of continued beneficial ownership and operation of the 

uranium mine. Overall, the national policy developed for uranium exploration, mining, 

processing, decommissioning and remediation and needs to be stable, transparent and aligned 

with other relevant and related national policies. 
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The government ought to include in their national policy a strategy for safety, as described 

in the IAEAôs GSR Part 1 [31]: 

 

ñThe implementation  of  which  shall  be  subject  to  a  graded  approach  in  

accordance   with   national   circumstances   and   with   the   radiation   risks   associated  

with  facilities  and  activities,  to  achieve  the  fundamental  safety  objective  and  to  

apply  the  fundamental  safety  principles  established  in  the  (IAEA) Safety 

Fundamentals.ò 

 

The national policy also identifies the basis of national legislation and the regulatory 

framework for uranium mining. As part of the development of a national policy, the government 

ought to introduce how regulations and an independent regulatory body to regulate uranium 

mines and processing facilities will be implemented or expanded to protect the health and safety 

of the workers and public as well as to regulate nuclear safety and security and protect the 

environment [32]. The term ósafetyô is used here similar to the IAEA safety standards, as safety 

of nuclear installations, radiation safety, the safety of radioactive waste management and safety 

in the transport of radioactive materials. A number of measures can also be described in the 

National Policy in order to ensure that the regulatory body is independent in its regulatory 

decision making. This is  described in paragraph 12 of INSAG 17 [33]: 

 

ñThe establishment of the legal framework governing regulatory activities and their 

associated objectives, principles and values, including the legal basis for adequate and 

stable financing of regulatory activities.ò 

3.1.1. Milestone 1: Ready to make a commitment to explore for uranium  

The national policy needs to support uranium exploration, as part of allowing the 

development of a uranium production programme. This includes funding for a national 

geological survey and development of the legal and regulatory framework (aspect 2) including 

specific guidelines for land claims as well as environmental regulations that relate to uranium 

exploration activities. The Member State needs to define potential locations where uranium 

exploration activity may be acceptable and areas where it is not. For example, a Member State 

may not allow uranium exploration to be conducted in areas that are environmentally or 

culturally sensitive, or densely populated. An economic uranium deposit may ultimately lead 

to active mining and processing. Therefore, the long-term socioeconomic advantages and 

disadvantages for exploration areas, including public support, ought to be considered prior to 

granting regulatory approval (e.g. licence or permit to explore for uranium). The international 

reporting codes (such as the JORC Code) can be also adhered to by governmental exploration 

organizations in Member States that anticipate a need to attract foreign investors who see 

significant strength in adherence to known reporting standards in order to make reasoned and 

well-informed investments decisions regarding the nature of a project and the risks associated 

with it. 

3.1.2. Milestone 2: Ready to commit to develop a uranium mine and processing facility   

Integral to the development of a uranium production programme, the national policy 

needs to support uranium mining and processing, otherwise uranium exploration should not be 

allowed. In addition, it needs to consider the life of the uranium mine and provide consideration 

such that the national policy supports uranium mining, at a minimum, for the life of the mine. 

Finally, the national policy ought to define the regulatory framework for regulation of uranium 

mines through the uranium production cycle and beyond (i.e. decommissioning, remediation 
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and long term institutional control) [34]. The National Policy ought to include a requirement 

for financial security to be paid to the Government in case the operator is unable to 

decommission and remediate the site.  

Correspondingly, at this stage, the Member State needs to have an effective, independent 

and competent regulatory body adequately financed or budgeted to develop a regulatory process 

to ensure that every step of mine development, operation and waste management is completed 

in a safe and environmentally compliant manner. Furthermore, the Member State ought to 

develop a national security policy and strategy for uranium mines and processing facilities [35]. 

Within the regulatory and licensing framework, a public consultation process ought to be 

developed as part of the national policy for uranium mines and processing facilities, as it is 

important to gain and maintain the confidence and support of the general public and interested 

stakeholders. This is accomplished by maintaining open, transparent and timely 

communication, and providing ample opportunities for interaction throughout the uranium 

production cycle. Consideration for other planned uses of the land post-mining ought to be 

considered at this stage.  

If the mine is to be developed domestically with the government as the operator, then the 

Member Stateôs national policy ought to identify support mechanisms to ensure that it has the 

required expertise to advance the mine development through to production. This may include 

enhancing mining and mineral processing related university programmes and providing support 

mechanisms to foster research and innovation. In addition, trained mining staff are required to 

ensure that the uranium is extracted safely and in compliance with all applicable regulations. 

The Member State needs to either develop the required expertise for mine development and 

operation domestically or rely on outside resources to provide that expertise. 

3.1.3. Milestone 3: Ready to operate a uranium mine and processing facility  

To be at a point of readiness to perform final commissioning and to operate a uranium 

mine and processing facility, the government ought to have established the basic regulatory 

infrastructure to licence, regulate and safely operate the mine and processing facility according 

to the established laws and international best practice. At this stage the regulatory body ought 

to be fully funded, staffed and trained to meet the competencies to regulate the developed 

uranium mine and processing facility. Further, the regulatory process needs to be fully 

transparent with the roles and responsibilities of the regulator clearly defined.  Finally, the 

regulatory body ought to be empowered to regulate and enforce based on the developed 

regulations with full authority. Additional detail on the responsibilities and functions of the 

government and the regulatory body may be found in the IAEA Safety Standard 

ñGovernmental, Legal and Regulatory Framework for Safetyò [31].   

Member States that have active uranium mines and processing facilities and are looking 

to increase capacity through either augmenting production capacity at existing (brownfield) 

sites or developing and commissioning new mines and/or processing facilities will have to 

evaluate each project on an individual basis. It is assumed that if a Member State has mature 

uranium mining and processing activities it may already have a developed set of guidelines and 

regulatory licensing requirements for uranium mining and processing. However, the 

government needs to review these requirements and regulatory licensing requirements and 

update to international best practices if necessary, whenever an operator of a uranium mine or 

processing facility looks either to increase production capacity or to develop a new uranium 

mine and/or processing facility. Whether the objective is increased production at a brownfield 

operation or launching a greenfield development, there needs to be a comprehensive review of 

the licensee. This review will be based on the project proposal provided by the operator and 

may include an environmental and social impact study. The scope of review ought to encompass 

at a minimum safety, radiation protection, environmental monitoring, training, 
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decommissioning and regulatory reporting. It will define what activities the operator needs to 

take to meet current regulatory requirements as it invests in capacity expansion for existing 

facilities or the development of a new mine or processing facility. 

3.1.4. Milestone 4: Ready to decommission and remediate a uranium mine and 

processing facility  

Member States need to recognize that mining is a temporary use of the land. Eventually 

the mineral resources become depleted and the productive life of a mine comes to a conclusion. 

The mine sites then enter a period of formal decommissioning and remediation to remediate 

areas disturbed by the mining or processing activities, including the waste management and 

mine rock areas, to leave them in a state as defined by national regulations and associated 

licence conditions. Criteria for any type of mine closure are developed beforehand and updated 

periodically according to the intended post-closure land use to protect human and 

environmental health. In other words, ñstart with an end in mindò approach.  

Future work includes continuation of monitoring and assessments of data trends and 

projected long-term performance of remediated areas and infrastructure until such time that the 

site is in the required condition to be released from formal licensing. If the site performs in 

accordance with the decommissioning and remediation plan and achieves the predicted stability 

during the transition phase (post-decommissioning) monitoring period, the operator may make 

an application to the regulator(s) to obtain a release from further monitoring and maintenance 

responsibilities. The post-closure period then becomes the post-licensing phase, under a 

national approach to long term institutional control. 

The National Position ought to include language that shows national support through the 

entire life cycle of uranium mining and processing. This includes the decommissioning and 

remediation phase which may take 25-30 years to complete depending on the complexity. It is 

therefore important that the National Position specifies that the regulatory body remains active 

and funded for the life cycle of the uranium mine and processing facility to ensure that all 

Phases in the uranium production cycle have regulatory oversight.  

3.2. SAFEGUARDS 

Non-nuclear weapons States that are party to the Treaty on the Non-Proliferation of 

Nuclear Weapons (NPT) [36] are required to conclude a comprehensive safeguards agreement 

(CSA) with the IAEA in accordance with INFCIRC/153 [37]. This requires the State to accept 

safeguards on all source or special fissionable material within its territory, under its jurisdiction, 

or under its control. In order to strengthen the effectiveness of the international safeguards 

system, many countries have a protocol in addition to its CSA, which is known as the Additional 

Protocol or INFCIRC/540 [38]. The CSA and the Additional Protocol contain the rights and 

obligations of the State and the IAEA. 

The country ought to be aware of the obligations in both documents regarding mining and 

processing operations. To implement the provisions of these documents and facilitate 

cooperation with the IAEA the State needs to maintain a State system of accounting for and 

control of nuclear material (SSAC). The SSAC needs to maintain the accounting and control of 

nuclear material within the State and facilitate cooperation between the country, the facility 

operator and the IAEA in safeguard implementation [39]. 

All States with a CSA are required to provide timely information to the IAEA regarding 

the import and export of any material containing uranium or thorium for nuclear purposes. 

States with an Additional Protocol in force also need to declare imports and exports of any 

material containing uranium or thorium for non-nuclear purposes meeting certain requirements. 

Under the Additional Protocol a State needs to inform the IAEA of its uranium exploration 
















































































































































































































