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FOREWORD

One of thel AEAGs statutory objectives I's to

~

n

contribution of atomic energy to peace, heal

this objective is achieved is through the publication of a range of technical series. theseof
are the IAEA Nuclear Energy Series and the IAEA Safety Standards Series.

According to Article 1I11.A.6 of the | AEA
of safety for protection of heal t hTheassafety mi n i
standards include the Safety Fundamentals, Safety Requirements and Safety Guides. These
standards are written primarily in a regulatstyle andare binding on the IAEA for its own
programmes. The principal users are the regulatory bodiesmbkteStates and other national
authorities.

The IAEA Nuclear Energy Series comprises reports designed to encourage and assist
research and developmeon, and application of, nuclear energy for peaceful uses. This
includes practical examples to be usedtwyers 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 glear 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 develo@mdndm
reducing poverty and raising living standards to improving health care and industrial and
agricultural productivityd requires access to modern energy sources. Current foreuggest
that global electricity use will increase 1@®0%. by 2030, with most of the growth in
developing countries. Many IAEA Member. States withautrent uranium mining and
production activityhave expressed interest-in-introducorgreintroducingt in order to meet
their or other countrigdenergy needs.

To introduceor reintroduce uranium-mining and productiarwide range adspectsieed
to be consideredrhis report elaborates-@lilestone$ approach to the uranium production
cycle to assist MembeStatesin taking a systematic and measured approach to responsible
uranium mining angrocessing

The guidance in this report is provided
and materials relevant tbhe development of tharanium productiorrycle These include the
IAEA Safety Standards Series

The IAEA is grateful to all the experts who contributed to this repbe. IAEA officers
responsible for this publication weBz Moldovan andP. Woodsof 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 redede based on the commitmerdtthiranium
will be used for peaceful purposdaurther, @velopment of a national uranium production
programme requires the establishment of sustainable national infrastructure that provides
governmental, legislative, regulatory and industrial supporth®itifetime of the programme.
These aspects ought to be based on accepted nuclear safety standards, ‘security guidelines,
safeguards requirements and international good pracfieision makers, relevant
governmental organizations, regulatory bodies, aemc institutions ~and industrial
organizations ought tbe consulted anénsure that the required national infrastructure is
developed to initiate and sustain a national uranium production programme.

This publication was developed to facilitate the agsess of progress in the
development of infrastructure in a Member State thatoissideringa national uranium
production programmelo enhance itsupportto Member: Statesn the development of a
national uranium production programpntikee IAEA seeks to lier describe and communicate
an associatedlilestones approadi] to these stages-in the nuclear fuel cyele First, this
will enableMemberStates to understanthe stages of knowledge arnffrastructue required
for them to effectively and efficiently evaluate their territories for uranium depdsitallow
for uranium exploration to occur in a Member Statdjcatesthey intend to allovwor mining
and processing of the uranium ore to also occur ucelgain conditions.f uranium deposits
are found,the knowledgeto further evaluateand potentially develophem for mining and
processing in a socially, financially ‘and environmentally sound masnexquiredbefore
committing to these activities.

All aspects of the uranium production cycle from cradle to grave (e.g. from exploration
to site remediationneedto be considered by Member States in a logical and systematic way
when planning to mine and-process uranium bearingGompletion of activities associated
with these aspectsan be characterized as milestones along the raastainablelevelopment
of a national uranium: production programmn#g the outset, the establishment of a national
uranium production programme requires a systematic approach that can be divided into two
general areas:

0 Uranium exploration and resource evaluatorapplicable to all Member States

o< Uranium mining feasibility studies, engineering, construction, commissioning,
mining, processing and closude applicable to Member States that find one or more
potentially significant uranium deposit(s), or where uranisira potential byor co
product of the mining of other commodities, such as copper, gold, tin, rare earth
elements, heavy mineral sands or phosphate.

Four milestones are identifiedif theuranium production cyclesach representing the
beginningor boundry point of a stage or phase that a Member State lmeagurrently
advancing tan the progression afiranium production cycle developmdmm exploration
mine and process facility development, operation of the mine and processing facifibadnd
decommissioning and remediation of the s8ixteen aspects argentified at each phasad
theyought to be considered prior to advancing to the next milestone.



This publication can be used by Member States to assess their ownoftatasium
productiondevelopment against each of the milestoii@ss includesheexploration resource
delineaion, licensng, constructioncommissioimg andsafeoperaion of a uranium mine and
processing facilityand finally, thedecommissiomg and remediavn phaseln addition, he
publication aims to supportMember Statedo regulate and oversee uranium mining and
processingctivities. Thepublicationmay also be used to support sstsessment by a Member
State already operating or looking restart a uranium mine arpmtocessing facility This
publication sets the foundation fiZ&XEA integrated uranium production cycle review missions
which, upon request from the Member Statél] review a Member Statis developmental
progress otheir naional uranium production programm@ther stakeholdersor interested
parties such asproponents dperatory academic institutionssuppliers and contractofer
uranium mining angrocessingmay also find thigublicationuseful as they advag their
respective programmes.

The information presented in this publication is intended to relate the expefessons
learned,and good practices of countries widistablisheduranium mines angrocessing
facilities. Experience hs shown that early attention to all of the aspects presented in this
publication can facilitate the efficignéafeand sustainabldevelopnentand operatiorof a
uranium mineandprocessing facility

1.2. OBJECTIVE

This publication defines milestones in the development ofitarium production cycle
and providesnformationon the activities that need'to be carriediow systematic manner at
each milestone. Member Statean use it to ensure thiahas

0 Recogrized the commitments and abligations associated with the establishment or re
establishment & nationauranium. productioprogramme

0 Prepared the local and national infrastructadequatelyfor the establishment or-re
establishment ad national uraniurproduction programme

0 Developed all theompetences ancapabilitiesrequiredto regulate angbotentially
operate aationaluranium productioprogrammesafely, securely and sustainafand
to manage the resulting wastes.

1.3. SCOPE

The scope of this publication covetise governmental, regulatory and operational
requirementdo effectively and safely develop, commission and opeaateanium mine or
processing facilityTheserequirementare consideredrom the time dMember Statelecides
to beginto explore for uraniumthrough todecommissioning and remediatjothereby
encompassing the life cycleradle to grave) requirements.

Uranium mine and processing facility peration, waste managente and
decommissioningnd remediatioare addressed to the degree necessary for planning purposes
prior to advancingo operatinga uranium mine oprocessing facilityGood practice indicates
thatall keyissuesacross théife cycleof a uranium projec¢including licensingenvironmental
assessment, constructjaommissioing, operationdecommissioningremediatiorand waste
managementought to be considerecearly in the development of a uranium mine and
processing facility Therelated operationgdlanningought tobe well advancedprior to the
initiation of any construction activitiger the respectivemine orprocessing facilityHaving
reached the point of readiness to commission a uranium mimec@ssing facilitytheMember
Stateought tohave developed an understanding of the commitments required for safe operation
of thesefacilitiesand have programmsé place thaaresustainable for the Id of the respective



operatiorthrough to its decommissioningemediatiorandsubsequerlbng term management
ensuring they have fistarted with the end in
This publication covers thmilestones of the frorgnd of thenuclear fel cycle up to the
point of productionand transportatiorof uranium ore concentratg.g. yellow cakg and
management of its wasteRefining, conversionenrichmentof uraniumand nuclearfuel
fabricationare outside the scope of this publicatidhis 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 tinlles @development
process.

1.4. USERS

The main users of thipublicationwill be government decision makeesid.decision
influencers such asdvisorsin relevant government departmernesgulatorybodiesinvolved
in regulation of uranium mines and processingilitees, the uranium exploration and
mining/processing industrand researchersincluding thosein academic institutionsThis
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 uraniunctmmoda a
Member State.

1.5. STRUCTURE

This publication consists of three main sectjonsluding the introductionn Section 2,
the four major milestones are presentdng with a brief dscriptionof each milestondn
Section 3, a total of6lrelevantaspects of these four milestones are preseatedg withthe
desired conditions required to achieve each milestone adendcesprovidetwo relevant
casestudies A comprehensive list of References completes the publication.

2. THE MILESTONES

2.1. KEY CONCEPTS

A milestonedescribesa set of conditionghat would be expected to be achiéwefore
advancing into-a newhasein the developmentfahe life cycle of a uraniumproject.For a
Member State to prepafer the introduction of uraniurexploration and gtentially uranium
mining and-processingeveral activities need to be complefEdese activities can lmbvided
into five progressive phases developmentA description of the conditionthat would be
expected to bachievedn each phase dhe development of a uranium mining and processing
programmes providedThe term &émi |l est on etliat areedyeredforda o t h «
Member State to show thacttivities have been completbdforeadvancingo the next phase
of uranium mine and processing facility development

Five generalized phases are considered to charactiwgzeevelopment of a national
uranium production programme. Tfiee phases on development are:

d Phase 1Consicerations before a decision to explore for uranium;

d Phase 2: A Member State undertakes exploration for the first time, or the first time in
many years, but with no significacdbmmitmento proceeding to mining and
processing;



d Phase 3: A Member State initiates or reinvigorates uranium mining development
with known exploitableiraniumreserves;

d Phase 4: A Member State commissions and operates a uranium mine and processing
facility or increases current capacity;

d 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. THEMILESTONES

Thecompletionof theinfrastructureequirementgprior to advancing into the next phase
of developments marked by a specific milestora¢ which progress and success of the
development effort can lessessed and a decision made to advance intextiéevelopment
phase. Théour milestoneswithin theuranium production cyclare:

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

Milestone 2: Ready to commit to developranium mine and processing facility
Milestone 3:Ready tooperatea uranium mie and processing facility

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

Ox Ox Ox Ox

Following Milestone 4pnce all legal requirements._have been aa verified by the post
decommissioning@nd remediatiomonitoring periodthe proponent has the right apply to

the reguléory body tobe discharged of all further legal, financial and regulatory obligations of
the project If approved, e site would then-beeligible to apply toenterinto an institutional
control frameworkTheinstitutional control.frameworks outside the scope of thpsiblication

and would become a separate forum for discussion with the IAEA stafchematic
representation of th@ve phases andour milestones for the development, og#on and
decommissioning aduranium mine and processing faciligyillustrated in Fig1.



Milestone 1 Milestone 2 Milestone 3 Milestone 4

Ready to make a commitment Ready to Commit to Develop a Ready to Commissien and Ready to Decommission and
to explore for uranium Uranium Mine and Processing Operate a Uranium Mine and Remediate a Uranium Mine

Facility Processing and Processing
Facility Facility

A Member State with
uranium mines and
processing facilities at the

A Member State
Considerations undertakes exploration
before a decision for the first time, or the

A Member State

A Member State initiates .
commissions and operates

to explere for first time in many years, or reinvigorates uranium " . end of mine life or at a
uranium but with no significant mining development with by uramulm m".fe, and stage where mine sites are
5 y processing facility or =
commitment to known exploitable g made safe but keptina
proceeding to mining and reserves P state for possible

reopening in the future

processing

Exploration Feasibility Planning and Operation of a uranium mine Decommissioning and remediation
Construction of a Uranium Mine and processing facility of a uranium mine and processing
and Processing Facility facility or a facility that is placed in

care and maintenance
| Approximately 15 - 30 years >

FIG. 1. Phases andnilestones associated with the development of infrastructure in the uranium
production cycle.

Essentially, like any othenineral 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 regulatoy body, the lands ought to be returned for public or privatewnsker a longerm
institutional control programme.

In the development of mationaluranium mining and processing programme within a
Member State there are-typically three major organizational entities invdltiede ardhe
government, the owner/operator (proponentresponsible parjyof 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 edshat the government
will be the entity that initially supports exploration for uranium and developmemitainal
infrastructure fouranium mining and processitiyyougha well established national policy and
strategy and also funding for these atiéd This includes the development and funding of an
independent regulatory bodyhe owner/operator (proponent) may be State owned or be
another commerciantity orbe a combination of the two. The regulatory bodgds tde
effectively independent fro the owner/operator and other government agencies responsible
for development of the uranium productiprogramme butnay exist within the government.

Each of these entitiesalso accountable to the public, stakehold@nslother interested parties
andthese entities ought twe 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 1déihef tine 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, segulator
body) need tabe aware of all these aspe@sdto managehem accordingo their respective
roles and responsibilities



TABLE 1. URANIUM PROGRAMME DEVELOPMENT ASPECTS AND MILESTONES

Aspects Milestone 1 Milestone 2 Milestone 3 Milestone 4

National position

Safeguards

Legaland regulatoryramework
Stakeholder engagement
Safety and radiation protection
Environmental protection

Protection/enhancement of
cultural, tourism, farming, pastore
and similar interests

Overview of the roles and
responsibilities of the
Government, regulator and
operator

Funding and financing

Conditions to Achieve thBlilestone
Conditions to Achieve the Milestone

Security

Transportation/export route

Conditions to Achieve the Milestone
Conditions to Achieve the Milestone

Human resource development

Site and supporting facilities
(infrastructure)

Contingency planning

Waste (including tailings)
management and minimization

Industrial involvemenincluding
procurement

2.2.1. Milestone 1: Ready tomake acommitment to explore for uranium

This section describes tHeackground andkey considerations wheplanning for a
uraniumexplorationprogramméPhase 1and the conditions that ought to be met prior to
initiating an exploration programme for uraniRhase 2)

EachMember Staténterested in uranium explorati@ught tohaveor acquireadequate
knowledge ‘of the uranium potential @6 own geologicakituation For the assessment of
undiscovered uranium resources both spatial/qualitative and quantitative approaches can be
consideredEarly exploration galitative methodge.g. literaturestudies, geology, gémical
surveys)are mainly focused on exphtion targeting and project generation, whidge
explorationquantitative method®.g. drilling,geochemical assayingrocessingests)areused
for the assessment gdotential recoverablenineralresourcesThe application of qualitative
methods allws for the efficient location of the exploratory targets with greater chances of
locating uranium deposits of a certain typology. Quantitative metadapplied depending
on the geological knowledge and the degree of similafitiiedeposits thatould be found in
a given domaito determine th@otential uranium ore grade aotler of magnitude of uranium
oretonnage at the level of undiscovered resouiGeadé tonnage models and deposit density
models of uranium deposits are required at thigesta complete this type afanium potential
modelling.



The estimation of undiscovered uranium resources constitutes a valuable tool to sustain
thenationalpolicy on planning exploration amqbtentialmine projects, in accordance with the
adopted nucleasupply strategy, independent ohmediate uranium requirements. The
aforementioned supply strateggay take into account both thdomesticsupply for the
manufacture of fuel to be used in nuclear reactors within the counrttng delivery of uranium
ore concentrateabroad However,the magnitude and economics of the eventual emerging
production projectsieeds topredict the real possibilities of competing in the international
market.

Exploraion projects can lead to the discovery of uranium deposits ansutisequent
evaluation of identified resource3his process can take several yedrsginning -with
consultation and engagement of all interested pantits an ultimate goal obbtainingand
maintaininginformed consentf theexplorationactivity. Due to social, political, economic and
technologicafactorsonly a small fraction of the uranium resources identified tax@anced
to production.Thus,expectationsieed tdbeunderstoocdindmanaged carefully at every stage
especially withstakeholders and communities in project areas through welseminated
informational materials, opportunities for consultation, and managed public education
campaigns

The exploration process to confirrmew uranium deposit takes on averagelb0years,
from the moment that the very first indications are discovered to the confirmation of a
potentially recoverable resourdeurther, &ploration may continue throughout the life of the
mining project to idetify 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 findingiahlather
orebody nearby the existing mine become very attractiveopen 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 resourcefisfassfavourable

Different phases oéxploration can-be considereals outlinedn the subsections that
follow.

2.2.1.1. Selection ofavorableareasfor exploration

There are many factors to consider when planning an exploration prograithin a
MemberState These includgeologicalfactors logistics andaccessibility, environmentahd
social impactland useandeconomic and politicatsuesAt the outsetpolitical andgeological
factorsarethemost importanof these However the otherswhich will grow in significance if
the project progressealsoneed tabe considerefrom the outseto ensure that an exploration
progranmeresults in the achievement of its objectivamelythe development and exploitation
of a mineral depositdentification ofadditional elements of economic interssy also occur,
and this may increase the viability of the project if other resource streams are identified.
Geological factorsnclude knowledge of thdocal geology including previousgeophysical
surweys (in particular radiometric), geochemistry, geomorphology, drilling and analytical
logging dataand past production activities.

Historical informatiorregarding the geology within advhberStatecan be obtained from
government records, mining companiasiversities, private exploration companies and IAEA
and NEApublications.Relevantpublications includ&uantitative and Spatial Evaluatis of
Undiscovered Resourcg3], Geological Classification of Uranium Deposits and Description
of Selected Examplegl], Uranium Resources Production and Demd@¢ Forty Years of
Uranium Resources, Production and Demand in Perspective: The Red Book Retrofpjective
World Distribution of Uranium DepositsUDEPO [6] and World Uranium Geology,
Exploration,Resources androductior{ 7]. Information obtained from exploratidar minerals
other than uranium may be used. For example, coal and oil exploration companies typically



have radiometric information rexated in their drilling resultsin Australia, the Olympic Dam
projectis essentially a copper mine, but their resource streachsde additional mineral
reserves of uranium, gold and silver.

2.2.1.2. Exploration licere or permit

An exploratiorlicence or permit(in essenceoth areghe same at this stage in the uranium
production cycleprovidesthe holdemith the exclusive right to explore for a specified mineral
group within the exploration licem area, during the term of the lioenPrior to physically
exploring for mineralsinterestedparties, includingorganizationsfirst need toobtain an
exploration licerce (or permit) The cefinitions and rules may differ betweencounties and
licences(or permits)are issued according to the mining laws of the host country..An exploration
licence (or permif) does nofallow mining, nor does it guarantee that a mining.lease will be
granted. Only a very small percentage of land that is subject to expldre¢iaedpermitsis
developed intca mine. However, rules for the repartition of the stakes in a future project
(between the investor and the country) can be included in the expldregtic®/permit

2.2.1.3. Regional prospecting

The objective of regional prospectingasdefine the geological context of a selected area
and potential zones for additional woRRegional prospectingicludes geological mapping,
remote sensing studies, airborne surveys, geochemical analysis and reconnaissance drilling to
better define locafjeology.Regionalexplorationoughttofocus on geological areas that have
the potential to host uraniurdeposits Selection .of geological areas for more detailed
explorationought tobe based on positive results from detailed and comprehensive analysis of
all available geological, geophysical, geochemical and remote sensingldatzain activities
at this phase of exploration will be the identification of potential uranium hostad, ataking
of claims and appdiation forrelevantexplorationlicences(permity.

2.2.1.4. Detailed exploration

Onceareadavourablefor.uranium mineralizatiorincludingoregrade or near orgrade
mineralization hae beenidentified the next stage of explorationay begin.In generalthe
specific activities in detailed exploration include geological swgvegdiometric mapping,
geochemical analysis, geophysical studies and drilgar guidance to the managers of the
explorationprogramme needs to be provided to protect workers and the envirohmmiaist
cases, ground geophysical surveys and drilling are essential to advance exploration at this stage.
Detailed exploration involves a stage gate decision progessuch, dring the detailed
exploration stagehe potential of the zorfer uranium mineralizatiowill be evaluated and a
decisionwill be made whether to proceed to definition and resource estimatioreongdiate
andvacatethe explorationarea.

In addition duringthe first stage ofietailedexploration a environmentabaselinestudy
needs tde consideredf there is potential the project may procegétle assessmentight to
evaluate the baseline conditions of the sitesupport thedetermiration of the anticipéed
impacts onthe flora, fauna wildlife and economyand assess relevahistorical and social
factors This is particularly importanshould the project advance to the mining stagdes
preliminarybaseline information thatught tobe collectedncludessite location, meteorology,
surface hydrology, hydrogeology (water quality, aquifer propertiles® and faunawildlife,
soil/subsoil, background radiological characteristics, background -rawhological
characteristics (heavy metals, pollutangsjevous and current industrial and agricultural
activities, local population, employment opportunities and other environmental fedtoises.



assessmermiught tobe conducted inonsultatiorwith localorganizations and communitig&
10].

2.2.1.5. Delineationdrilling

The delineation drilling stage of an exploratmogrammebegins when the potential for
significant resources has been recognized (durindetesled exploratiostage) and decision
hasbeen made to fully evaluate the prospect padorman accurate determination of the
reources At this stageit is essenal to drill holes on avell-definedgrid patternsoan accurate
estimation of reourcexan be made. The spacing of that grid pattern will depend on the nature
of the mineralizatiorand inparticular its spatial continuityThe gacing of delineation dti
holes is also deperdt on the degree of confidenttet is requiredefore a decision.to begin
mining can be made. If the deposit is only marginally econaimén the resurceswill need
to be determined quite accurately ath@ drill hole spacing mayeed to be quite small.
Activities at this stagenayinclude detailed geophysical, geological and geochemical analysis,
topographical analysis, detailed drilling and logging, chemical analysis of drilsaorplesr
drill cuttings resource estimation adelling, mining tests anttydrometallurgicalprocess
evaluation testdgboratoryscale angilot plant).Increased regulatory oversight and controls
are also common during this phase, amce agairclear guidance to the managers of the
exploration programmeneed to be providedat this stageto protect workers and the
environment.The outcome of the delineation drilling stage’is a \defined uranium deposit
with mineral resources and/oore reserve if results. arefavourable Expansion of the
environmentalbaselinestudiesEIS may also be required, as localized impaatsni the
expanded delineation drilling can occur.

2.2.1.6. Resourcesstimation

Resourceestimationis an ongoing activity through the life of rine, starting at
exploration and continuing through development and produclibe. decision whether to
develop a mine to extract uranium from the defined dep®sitade at this stagdlineral
resourceand reservelassificationare assigned tanineral deposits based on their geolagjic
certainty and economic valu€lassification, because it is an economic function, is governed
by statutes, regulations and industry best practice norms. There are stassdication
schemeglobally which are aligned with the international (CRIRSCO) c¢tlf and the
NEA/IAEA classification scheme for uranium resourfds

0 TheCanadian CIM classification (NI 43201) [12];

0 TheAustralasianCodefor Reporting of Exploration ResujtMineral Resources and
Ore Reservedl{e JORCCodsg [173];

0« _TheSouth African Code for the Reporting of Mineral Resources and Mineral Reserves
(SAMREQ) [14].

2.2.1.7. Reporting

Reporting requires accuracy, reliability and transparency in the information from
exploration results, resources and reservizsy developing countries do not utilize national
codes for reporting mining project data and results and further action isettmiestablish
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, publichged uraniunexploration andnining
companies usually report project deliverables using a codified set of rules and guidelines for



reporting and displaying information related to mineral properties. Examples from Australia
(e.g. the Australasian Joire Reserves Committee (JORC9de [13]), Canada (e.g. the
Canadian National Instrumentidi®1[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 StanRi#RSCO)
Code[11]. A reporting schemspecifically for uranium resources was developed by the Nuclear
Energy Agency (NEA) and IAEA2] and is used by many Member States to report uranium
resources.

2.2.2. Milestone 2 Readyto commit to developa uranium mine and processing facility

In preparing the infrastructure be ready tonitiate or reinvigorate uranium-minirend
processing(e.g. Phase 3jollowing identification of a uranium resourcthere are several
sequentiahctivities that need to be completddheseinclude: () understanding the orebody
and surroundin@postmateriaj (ii) understanding the environmental conditigfi§ mine plan
and processing facilitydevelopment (iv) infrastructure and services plan developmén}
application for dicenceto construct ad a licence tmperate (vi) mineand processing facility
construction (vii) commissioningand (viii) understanding decommissioning and remediation
requirements

2.2.2.1.Understanding the ore body and surrounding host material

The first stage of mine development invohggening anunderstanding of therebody
and its surrounding host materidlhis is accomplished viadditional delineation drilling
which will provide information on the depttspatialgeometriclayout and hydrogeological
conditions of the depositrom tresedata adecisioncan be madas towhether to advance with
underground mining, open pit (strip)-minimy in situ recovery [15(17]. This drilling
programme will also provide informationregarding ground stability and dewatering
requirementskinally, this level ofdelineation drilling will provide information on the amount
of mine rock that will be generated durirthe development and mining phases. Adequate
segregation anchanagement, includirgtorageand treatment wheppropriatepf minerock
material (including radiological- freeclean rock and mineralizechdioactive(contamnated
wasterock) from a safety.and environmengarspectivalsoneed tde consideredClean mine
rock is a valuable constructiomaterial and this assetught tobe identified early in the process.

From aprocessingoerspectivethe delineatiordrilling programmewill provide spatial
information onthe uranium grade of the ore degt andits mineralogical andyeochemical
nature Theuranium grade angeochemistry of the owrerequired to determine tiprocessing
and tailings_ mnagemeninethodthat will be employed to extract apdoduce a marketable
uranium. concentrate.

This knowledge base mayready exisfor apre-existing developed mingnd processing
facility during thepreviousmining campaign(s)From a duediligence perspectivehowever,
such as is likely to be required by an investor or leradeomprehensive review of thipdated
information isnecessaryo assess any changes in groand hydrogeological conditions. In
addition, a detailed review ahyexistingmine plan is require&ndadditionaldrilling may be
necessaryo confirmthe reserves and resourcasd verifythat the curret mine plan is still
accurateand meets current or modern safety and regulatory requirements

2.2.2.2.Understanding the ennanmental conditions

The second activity in developing a mindasdevelopa 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 environmentalor environmental and socipimpactstudy

(or statemen{EIS or ESI$, orassessmenEIA, ESIA), orsimilar) [8i 10]. During this phase

the activities arenoving into a more comprehensive EIS as the extent and possible duration of
the projeciare furthedefined.

According to the IAEA General Safety Guide G3G [18 il n t he fr amewo
international legal instruments or national laws and regulations, States may also require that for
sone 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 disis, ¢the radiological
environmental impact assessment is generally part of a broader impact assessment, which is
generally referred to as an odenvironment al [
EIA. An environmental impact assessment prospdgtieyaluates 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 takethe context of this Safety
Guide, the telr nd edcgiosvieam nmeankti ng processo6 ref el
all planning, preoperational, 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, contir

As such, a improved understandingf pre-existing conditions forms part of the
environmentalbaseline study. This will identify the condition, dor example the water
coursesgroundwaer, transported dustyildlife, biota, flora and faunaProject stakeholders
including the authoritieand those in close proximityo.or dependent on the watdsiota,
wildlife, flora and fauna in the regipaught tobe consulted on the possible implementation of
the uraniumproductionproject. Timely engagement of all stakeholdearly in the project
starting with the exploration phase recommendedDbtainingsocial acceptance of the project
may be themost probngedstep inthe study phase @nymining project.

Both water and waste management ought to be included in arirEk&eping with all
mining projects, &terought tobe consideredo bea critical resource in terms of usagad
overallmanagement including treatmemd where possible and as approved by the regulatory
body, disposal. Consideratioought tobe given tomaximizing efficiencies for wateuse in
mining and processing andathclean waters are not unnecessarily contamiratedining or
processing activitiedVastessuch as thoseerived from stripping any overburden from the ore
need to be characteed so-that their locatioejther temporary dfinal, can be identified and
decommissioning and‘mine closure activities arglsreed to beonsidered at the indl stages
of mine developmerds part of a fullife cycle analysis (LCA)

It is important to note that the operator oughtiéwvelop end of mine life plans at this
stage and before operations commence. Aspects tmeonmsthe end of mine life plan include
decommissioning and remediation objectiaesl costsdesired end states and future land use
options.including long term institutional control if appropriate

2.2.2.3.Mine planand processing facilitdevelopment

Once theresources andeserves have been delineated and an understanditige of
structural geology and ore deposit has bgmned the next step is to develop a detailed mine
plan.Also, environmentabaseline conditios and preliminary environmeniaipact oughto
be assessedt this point The mine planought todetail the type of mining proposedhe
developmentand infrastructure requirementsand the dewatering andhydrometallurgical
processedDepending on the type of mining propossukcificsafetyand trainingorogrammes
ought tobe developedto ensure the safety of the workers and the general public. Some
considerations include ground stability, ventilation, dust control, radiatifety (monitoring
and management @famma, alphalong lived radioactive dusts (LLRD)), electrical safety
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conventionalconstruction and operational safetyd safe operation of mining, transport and
processing equipmenthe mine plan alsmeeds tanclude an understanding othe skilled
workersrequiredto manageand 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 peof mine(ISL, underground, open pit) and procesdaglity proposed
a detailedengineering andonstruction plameeds tdbe developed. This includes the mine
workings and associatedfrastructure For thehydrometallurgicaprocessindacility, the ore
mineralogy andjeochemistry, and pilot plant test work will determine the processing options.
The mineand processing facilityconstruction plas ought to be developed by a.multi
disciplinary team that will include geologisesd mining, processing,civil, mechanical
environmental and electrical engineersas well as a project management team-to develop
project, scope, budget, schedyleocurementzommissioning andtartup plansf19i-22].

2.2.2.4Infrastructure 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 talequacy of the
local electrical grid to support mining activities, access to water, reausi,gency response,
administration offices, maintenance, warehousing and.worker residence (camp facility), if
required. The ability to readily procusgiuipment, spare-parts, bulk reagents and fuels also
ought to be taken into consideration.

2.2.2.5. Application for a license to construct

Applicableregulatory approvalsught tobe requested at this paoitrior to advancing
the mining projecto the constructio phaseor restarting an existing min&his may include
formal publicmeetingsto provide thepublic, nongovernment organizations and regulators
and others interested stakeholders an opportunity to participate, provide feedback and ask
questions on theafety, environmeatandsocioeconomiaspectgEIA, EIS) prior to approal
of a mine projectThe entire procesfrom resourcealelineation through to regulatory hearings
may take 510 years to complete due ttte complex nature of each of tiphases of minand
processing facilitydevelopment.

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 fa@onstruction 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. recamthtenihing),
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 arldiéacin that Member State
[8, 21].

2.2.2.6.Mine and processing facility construction

Once regulatorgpproval has been granted to construct the uraniumamnith@rocessing
facility, construction may beginConstructionis a structured, regimented proce3e
proponent may contract a specialized company, or numerous companies to complete the

12



construction of the facilityEach stage o€onstructionneeds tdoe carefully scrutinized and
completedwithout deficiencies andbe approved by senior management ptmiadvancing to
thecommissioningphase

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 beompleted 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 aeseof 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 commissioninge.g. functional testing) of all systems and componeuagght to
bea specific and staged part of the construction cycle, as the contractor hands off the facility to
the operatarFinal commissioningwith uranium ore ought tbe delagd untilall systems and
components are determined to be compliant to de€igmmissioning or start ugf a mine and
process facility with mine equipment and uranium ore fed into.the processing facildgses
therisk of a serious safety incident (lading fatality) ora significant environmental release
that can impaabn public safety unless it is well planned and the proper regulatory approval is
given A formal, structured commissiomg planneeds tde developednd executeduchthat
commissioimg is completed i systematicand safevay as the minand processing facility
advance toward full productioMine and processing-facilitgonstruction, commissioning and
rampup maytakethreeto five years depending omhe complexity of theproject.

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.Understandingdecommissioning anemediationrequirements

Good environmental site planningfhase3 includesthe full lifecycle plans, through to
the postdecommissioningeriod, so that the project "starts with an end in mamt! ensures
sustainalhity from cradle to graverhe operator ought faropose acceptable decommissioning
andremediation plans for the orderly closwfe the site, even before the initial
constructioricense 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
configurationor closeout options.

Thedecommissioning and remediation planght toaddress key factosich as

Any infrastructureor access roadbat will remain;

Site topography, revegetation and generglading to local standards;

Mine rock piles resloped and covered as necessary;,

Mine areas returned to a natural configuration; waste management sitesadldsed
wastes isolated;

Environmental monitoring and surveillance after decommissioning to ensure that the
mine closure activitieareadequateand they aréunctioningas planned,;

0 The options for long term institutional contrBinancialguarantees toawver all costs
associated with theecommissioning and remediationght to beconsidered at the

first construction license and updated with every subsequent license thereafter.

Ox Ox QX' ox

ox
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2.2.3. Milestone 3 Ready tooperatea uranium mine and processingacility

At this stagethe operator is ready to begin to mine and process uraniynmoleding
its shipment offsite for processinghe Member Stateught tohavea regulatory framework
fully functional with standard operating procedures and relatsgllatory oersight and
reporting framework$o oversee the operation thfe facility, including transportation safety
The Regulatoy Body ought to ensure that the operator has an effective management system
and related staff capabilities to ensure that the operateets current regulatory requirements.
The regulatory requiremenieed to be the foundation for operati@itherlooking to
increase capacity or to come-bine for the first time Revitalized omew operationgeed to at
minimum, meet current regulatory requirements for safety, environmental performance and
compliancewith required management systems. As technology advaneesoperations or
revitalized operationsare expected to adopthe best available technologyo toptimize
production efficiency whilensuing protection of the workers, the public and the environment.
In addition, pior to commissioning a new operation r@vitalizing an existing operation with
the intent to increase production capacitgesailedrisk assessmemn critical aspectsf the
uranium mire and processintacility needs tde completedollowed by the development of a
risk mitigation strategy8, 23] to ensure sustained safe and reliable production.

2.2.4. Milestone 4 Ready to decommission and mmediate a uranium mine and
processing facility

Prior to decommissioning and remediatinga‘uranium mine and processing facility, a
Member State needs to have regulatory infrastructure developed based on international
guidance such as the IAEA Safety Stadar decommissioning of facilitig®4]. A Member
Statethat has uranium minesd processing facilitihat are eithereaching end of life care
alreadyclosedneeds tensure that the operator (or in some caseSttite meesthe conditions
outlined innatioral regulations for decommissioning and remediating closed uraniusmin
[25, 26]. A comprehensivelosureplan including decommissioning angimediation complete
with monitoring activitiesoughtto be developed by the operatim accordance with the
regulatory requirementsioting thadifferent stages of closure may require separate approvals
from the regulatory bodfor-bodies)Closure of a mine and processing faciigygomplex from
both an operational and.regulatory pexdjpve. To prepare a mine and processing facility for
closure the first steprould beto complet all mining and processing activitiebhe operator
would then complete-decontamination amgmolition of all required mine and processing
facility infrastructureand havea well defined plan for management of mine wastes and
effluents. The final 'step would be for theperatorto remediate all affected areas to a-pre
determined.conditiosuitable for final lands usdll of the aforementioned activésrequire
review ~and approval from the relevant regulatory bodies before commencement of
decommissioning and remediation. Remediatitay be a longerm process, in some cases
lasting several decades, and both the regulatory body and the operator beeire that
remediatiommay require longerm monitoring until a find state is confirmeédhbon completion
of all decommissioning and remediation activities the operator may then appbngber
ownership of the lease to a representative governmentthoalygh a prescribed institutional
programme.

The closure plameeds tdbe assessed and approusdthe regulatory bodand may
include consultation periods with interested partidse operatoneeds teshow due diligence
during decommissioningctivitiesthatis verified through orgoing monitoring. In addition,
operatorsieed tchave funding and qualified personnel in place to ernbatelecommissioning
and remediatioractivities arecompletedand theimpacted site or area returned to ia end
stateagreed with relevant interested parties and approved by the regulatoryrbednd state
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is defined as AA predetermined criterion def

is to be considered completed. Used in relation to deconamisg 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 odlitions of the site and remaining structurd®7]. The operator

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

Mines orprocessing facilitieghat are put into a care and maintenance sexe tado so
in accordance with the relevant guidance #oensesissued by the regulatory bodyhe
operator needs to present a comprehensive care and maintenance plan to the regulatory body
for review and approval that demonstratest the facility is in a sk state andvorkers, the
public and the environmen¢main protectedAn overview of the generalafetyrequirements
for protection and safetipr workers and the public is described in IAEA Safety Stand2&]s
and[29].

In developing the care and maintenance plamsiderationought to be givento
decommissioning ancemediatig areas of the lease that will no longer be used, should the
mine orprocessing facilityesumeoperaton in the future This may include structures such as
minerock dumpsr waste managemefaicilities or any other disturbed areas that will no longer
be required shouldperationsresume. In addition, all activities that support environmental
compliance (e.g. treating tailings pore water/supernatangraff from contaminatedvaste
rock dump3 areto be sustained while an operation is in care and maintenamegcordance
with the appropriate license issued by the regulatory-body

2.3. PRIVATEI PUBLIC DECISIONS

The governmenbught to consider ‘the' roleshat public (government) and private
enterprise can undertake in its jurisdictitor the developmenodf a uranium production
programme This may depend omationallegislation that might define uranium as a strategic
mineral under exclusive ownership and development by the government agkrisies,
through to the consideratiai uraniumasoneof manytypes ofprivatelyownedmetalmines,
with the addition of radiation protection and international safeguards and security
arrangements.

A government agency such ageological survewill typically be involved in gathering
and publishing general geologicgeochemicahnd geophysical information, including maps
and geological publications. This could be on a national scale, or in some larger countries, on a
Stateor provincial government ate. In addition to general geological information, a general
geological surveyr the geological branch of a natiorssbmic energy agency, authority or
commissionmay undertake targeted geological studies regarding uranium occurrence and
prospecingin acountry. This can be known as grempetitive geological information.

Further and detailed exploration for uranium could then be taken up by private companies
(suchasvhat is currently done Australia,CanadaNamibia,South Africa the UnitedStates
of Americg, by a government agency or government owned companyBi@zgl, Jordan) or
by a combinatiorof private andgovernmenior government ownedrganizationge.g. joint
ventures irkKazakhstah

Similarly, if a potentially minable deposit @iscovered, the next stage of resource
delineation and staged feasibility studies could be undertaken by the government agency or
government owned company (eByazil, Jordan, Viet Nam) or by private companies (e.g.
Mauritania, Namibia, Turkey).

Many forms of privaté public partnershipare knownlt caninvolve passive government
equity in private companies, joint ventures between governovamtd and private companies
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(e.g. Kazakhstan), partial financing from parastataktateowned organizations, oother
arrangements.

Normally, a form of monetary, infrastructairor social return is negotiated between an
operator anétatéprovincial andor national governments. This may include direct and indirect
taxes, royalties, talsreaksor incentives, provision and sharifwith possible handing oveof
infrastructure (e.g. water supply, roads, electricity supply), training and scholarships,
provision of or assistance with education and health seryares$ can takenany other forms.

This publicationnotes the importance of these aspects but does not atteamatiyseor
provide guidance on the most appropriate fowoh privatd public arrangemes or societal
returrs.

3. ASPECTSOF MILESTONES

The following section provides additional detail on the sixteen asgéetsle 1)
associated with the development of a uranium production programme, with each of these
aspects requiring specific actions duriegch 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 deelopment of a uranium production programme and require appropriate
attention.

3.1. NATIONAL POSITION

The governmenbught toadopt a cleapolicy stating longterm supportfor uranium
exploration, mining processing transportationand salesor uranium ore concentratand
communicate that intent locally and nationallyne 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 reasdydie achieved30]. The national policy may define
uranium as a strategic mineral ‘under exclusive ownership (meaning development by the
government and its agencies),uranium may beonsideedas one of many types of privately
ownedmineralcommodities-The national policynay alsadescribe the economic benefits of
uranium mining orbothlecal and national economies. Consideration may include employment
opportunities (both direct dnindirect) and economic value added through taxes and royalties.
Examples of these economic benefits are illustrated in the Namibia Case Study (Appendix ).

In line with the national policy, hie rationale for pursuin@ uranium production
programmaewithin a Member Statenay then beither strategic (to ensure a reliable source of
uranium to support domestic needs) or econotoim@rket uranium on a global basisj both
Strong.-government support, both provincially and nationally, is ¥@althe succesful
implementation o uranium production programnae part othe front end of the nuclear fuel
cycle(e.g. uranium exploration, mining gomcessiny The intent to support and develop such
a programmeught tobe announced at the most senior level of governrkemther, a stable
national government is required to ensure sustainability of the uranium mining indigtry
Careful consideratioand effortfor ongoingdialogue may baeecdto maintainthelong-term
political, economic and social stability required througtibatlife ofa uraniumproject.

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 owrsandhoperation 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 relatedtional policies.
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The government ought to include in their national policy a strategy for safety, as described
i n the | AEABLE GSR Part

fiThe implementationof which ¢all 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 fudamental safety principles established in the (IAEA) Safety
Fundament al s. 0

The national policyalso identifiesthe basis of national legislation and the regulatory
framework for uranium mining. As part of the development of a national pdiegdvernment
ought tointroduce howregulatons and an independent regulatory bodyegulate. uranium
mines and processing facilitiesll be implementedr expandedtb protect the healthnd safety
of the workers and public as well &s regulate nucleasafetyand security andorotectthe
environrmenf32.The term 6safetyd is used here simila
of nuclear installations, radiation safety, théesy of radioactive waste management and safety
in the transport of radioactive materiads number of measures catsobe described in the
National Policyin order to ensure that the regulatory body is indepdndeits regulatory
decision makingThis is described in paragraph 12 of INSAG[BA]:

AiThe establishment of the legal framework governing regulaictiyities andheir
associated objectives, principles aralues, including théegal basidor adequate and
stable financing of regulatory activitiés

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

The national policyneeds tosupport uranium exploratipras part of allowing the
development of a uraniurproduction-programme. Thigcludes funding for a national
geological surveyanddevelopment of the legal and regulatory framework (aspect 2) including
specificguidelines for land claimas-well as enviramental regulations that relate to uranium
exploration activitiesThe Member Stataneeds tadefine potentiallocations where uranium
exploration activitynay beacceptable andreasvhere it is notFor example, #ember State
may not allow uranium-explaotian to be conducted in areas that are environmentally
culturally sensitive, or.densely populateéin economiauranium deposit may ultimately lead
to active miningand processing Therefore the long-term socioeconomicadvantagesand
disadvantagefor explorationareasincluding public supportought tobe considered prior to
grantingregulatoryapproval(e.g. licenceor permitto explore for uranium)The international
reporting.codes (such as the JORC Code) can be also adheregowebymental 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 regardihg 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 programineenational policy
needs to support uraniumining and processin@therwise uranium exploration should not be
allowed In addition, itneeds to consider thige of the uranium mine and provide consideration
such that the national policy supports uranmiming, at a minimum, for the life of themine
Finally, the national policypught todefine the regulaty framework for regulatin of uranium
minesthrough the uranium production cy@ad beyond (i.e. decommissionjmgmediation
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and long term institutional contrdl34]. The National Policy ought to include a requirement
for financial security to be paid to the Government in case the operatamaldeuto
decommission and remediate the site.

Correspondingly, tethis stage, the Member State needs to have an effective, independent
and competent regulatory bodglequately financed or budgetedievelop a regulatory process
to ensure that every step mine development, operation and waste management is completed
in a safe and environmentally compliant mananthermore the Member State ought to
develop a national security policy and strategy for uranium mines and processing fEgHjties

Within the regulatory and licensing framework, a public consultation process ought to be
developedas part of the national policy for uranium mines @nacessing facilitigsas. it is
important to gain and maintain the confidence and suppdineajeneral public and interested
stakeholders. This is accomplished by maintaining open, transparent and timely
communicatioa, and providing ample opportunities for interactibmoughout the uranium
production cycleConsideration for other planned uses of the land-pasing .ought to be
consideredt this stage

If the mine is to be developed domesticaliyh the governmeras the operatpthen the
Member Staté s n at i o nlaloidgntdylsuppostmechangmso ensure that it has the
required expertise to advance the mine development through to-prodiitiismay include
enhancing mining and mineral processingted university programmes and providing support
mechanisms to foster research and innovatioaddition, trained mining staffrerequired to
ensurethatthe uranium is extracted safely and in compliance walitapplicableregulations.
The Member Stateneeds tceither develop the required expertise for mine development and
operationdomesticallyor rely on outside resources to provide that expertise.

3.1.3. Milestone 3: Ready tooperatea uranium mine and processing facility

To be at a point of readinessperform finalcommissioing andto operate a uranium
mine and processing facility, the governmenght tohaveestablished the basregulatory
infrastructure tdicence, regulateral safely operatdhe mine and processing facility according
to the establishelhws and internationabest practiceAt this stagehe regulatory bodgught
to be fully funded, staffed ahtrainedto meet the competencies to regultte developed
uranium mine and processing facilityrurther, the regulatory procesgeeds tobe fully
transparentvith the roles. andesponsibilitiesof the regulator clearly definedFinally, the
regulatory bodyought 'tobe empowered toegulate and enforce based on theveloped
regulations with full authorityAdditional detail on the responsibilities and functions of the
government and the regulatory body may be found in the IAEA Safety Standard
ARnGovernment al |, Legal and R#&gul atory Framewor

Member State that have active uranium mines grdcessing facilitieand are looking
to increase capacity througdither augmentingproduction capacity at exiag (brownfield)
sites“or, developing and commissioning new mines arahacessing facilitiesvill have to
evaluate each project on an individbailsis It is assumed that if Mlember Statdnas mature
uranium mining angrrocessingctivities itmay alreadyhave a develagrset of guidelines and
regulatory licesing requirements for uranium mining angrocessing However, he
government needs to review these requirements and regulatorsingeaquirementand
update to internatial best practices if necessawhenever an operator of a uranium mine or
processing facilityooks eitherto increase production capacity or to develop a new uranium
mine and/orprocessing facilityWhether the objective iscreased production at a brofaid
operation otaunching agreenfield developmenthere needs to be a comprehensive review of
the licersee This review will be lsed on the project proposal provided by the operator and
may include an environmentahd sociaimpact studyThe scop®f reviewought toencompass
at a minimum safety, radiation protection, environmental monitoring, training,
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decommissioningnd regulatory reportindt will define what activities the operator needs to
take to meet current regulatory requirements asvest in capacityexpansionfor existing
facilities or thedevelopment of a new mine processing facility

3.1.4. Milestone 4: Ready to decommission and rentkate a uranium mine and
processing facility

Member Stateseed torecognize 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 entemeariod of formaldecommissioning and remediation to remediate
areas disturbed by the mining or processing activities, including the waste management and
mine rock areasto leave them in a&tate as defined by national regulations and associated
licence conditionsCriteria for any type of mine closure are developed beforehand and updated
periodically according to the intended pokisure land use to protect human and
environment al heal t h. I n other words, dAstart

Future work includes continuation of monitoring and assessments of data trends and
projected longerm performancef remediated areas and infrastructumnél such time that the
site is in the required condition to be released from formal licensing. Hitiagoerforms in
accordance with the decommissioning andediationplan and achieves the predicted stability
during the transition phase (pattcommissioning) monitoring period, the operator may make
an application to the regulator(s) to obtain a reddesm further monitoring and maintenance
responsibilities. The postclosure period then becomes the pdisensing phase, under a
national approach tmngterminstitutionalcontrol.

The National Position ought tocludelanguage thathows national sygort throughthe
entire life cycle of uranium mining and processifgis includes thelecommissioningand
remediatiorphasewhich may take 2830 years to complete depending on the compleltity.
thereforemportant that the National Positiepecifieshat the regulatory body remaiastive
andfundedfor the life cycle of the uranium mine and processing facibityensurethat all
Phases in the uranium production cyltdéere regulatory oversight.

3.2. SAFEGUARDS

Non-nuclear weapons States that are party to the Treaty on thémdbferation of
Nuclear Weapons (NPT36] are required to conclude a comprehensive safeguards agreement
(CSA) with the IAEA"in accordance with INFCIRC/1537]. 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 internatiorplesdfe
system, many countries have a protocol in addition to its CSA, which is known as the Additional
Protocol, or INFCIRC/54(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 wioris 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 Staiand facilitate cooperation between the country, the facility
operator and the IAEA in safeguard implementaf®sj.

All States with a CSA are required to provide timely information to the IAEA regarding
the import and export of gnmaterial 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 Apaclear purposes meeting certain requirements.
Under he Additional Protocol a Stateeeds to inform the IAEAT its uranium exploration

19
























































































































































































































































































































