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IAEA’s Basic Principles of Institutional Control

" Protection of human health

" Protection of the environment

. Protection beyond national borders

= Protection of future generations

= Limit burden on future generations

- National legal framework

= Control / minimization of waste generation
- Interdependencies in waste management

. Assured safety of facilities




Recommended Regulatory Strategies

= Drafting codes of practice

= Drafting regulations

Carrying out inspections and audits
The imposition of Fees/Penalties

Independent reviews and/or audits
by specialists

External certifications (e.g. ISO
9001, ISO 14001)

External bodies (third party
sampling, monitoring performed for
other purposes)

Site inspection by a multidisciplinary stakeholder team
P.Waggitt




Regulatory Systems and Legislative Framework

An independent regulatory body and appropriate legislative framework are
essential for ensuring the protection of workers, public and environment:

1 A legislative and statutory framework must exist to regulate the safety of
facilities and activities

1 The regulatory body must be an operationally independent entity.

1 The regulatory body must have an adequate authority and power, as well as
' adequate staffing and financial resources to be operate effectively

—1 Adequate infrastructure arrangements must be in place for:
=Decommissioning, close-out and rehabilitation
=Safe transport
sEmergency preparedness
sPhysical protection where they influence safety

Regulation commences at project inception and remains until clearance is
obtained after final remediation




Regulator Responsibilities
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The responsibilities of regulator and operator must be clearly stated

The regulatory body has responsibility for:
= Authorization or Approval of activity
= Regulatory Review and assessment
= A transparent approval process
= Inspection and enforcement
= Establishing safety principles, regulations and guides
= Provision of documentation and dissemination of information
= Ensuring adequate funding is available

No other responsibility shall be assigned to the regulatory body which may jeopardize, or
conflict with, its responsibility for regulating safety




Operator Responsibilities

Statement of operator responsibilities:
r—1 The PRIME responsibility for safety shall be assigned to the operator

1 The operator shall have responsibility for ensuring safety in:

= Siting, design, construction, commissioning, operation,
decommissioning, close-out and rehabilitation

= Activities in which radioactive materials are used, transported or
handled

= Management of the radioactive waste that they produce

r—1 Compliance with the requirements imposed by the regulatory body shall
NOT relieve the operator of its prime responsibility for safety

r—1 The operator shall demonstrate to the satisfaction of the regulatory body
that this responsibility has been, and will continue to be, discharged

r—1 Meet all regulatory requirements




Duration from exploration to commissioning of a uranium mine.>
* based on the data of the OECD/NEA and IAEA ,Uranium Group™

Country Ore deposit/Mine Begin of Exploration Discovery of the Begin of Production
ore body
Australia Beverley (ISL) 1968 1970 2000
Honeymoon (ISL) 1968 1972 2008
Jabiluka (UG) 1968 1971 unknown
Olympic Dam (UG) Early 1970s 1976 1988
Ranger (OP) 1968 1976 1981
Brazil Lagoa Real (OP) 1974 1976 2000
Canada Cigar Lake (UG) 1969 1981 2007
Key Lake (OP) 1968 Gaertner: 1975 1983
Deilman: 1976 1989
McArthur River (UG) 1981 1988 1999
McClean Lake (OP) 1974 1979 1999
Kazakhstan Inkay (ISL) 1976 1979 2001
Kanzhugan (ISL) 1972 1974 1982
Mynkuduk (ISL) 1973 1975 1987
Uvanas (ISL) 1963 1969 1977
Niger Akouta (UG) 1956 1972 1978
Arlit (OP) 1956 1965 1970




Lead time needed for opening of a new uranium mine
between 1945 to 2002: The international experience
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The present challenges of the uranium industry
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=_In the past the uranium mining companies

> underestimated the importance of gaining the support of the local/
regional stakeholders

— i.e. of obtaining the “social license”-

> often negligently abandoned the mining sites, thus creating the
present

uranium mining and processing legacy wastes and sites

=_Presently, the important questions are, how to :

> regain credibility with the stakeholders?

> rectify the failures of the past and complete the remediation of the
uranium mining legacy sites?

> secure new uranium mine development with as little environmental
Impact as reasonably feasible?
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State of the Taboshar legacy sites, Tajikistan

The “Taboshar Hill” contains several million tons of ground low grade uranium ore, has never
been stabilized and/or covered and is subject to wind and water erosion.

Due to the morphologically exposed location the waste pile is a source of dusting and of radon
exhalation, both of which receive a fast dispersion due to the “windy” location.

The inadequate state of stabilization of the pile provides a justification for remedial
intervention.




State of the legacy site at Kadjisay, Kyrgyzstan

The remedial measures needed are stabilization and covering of the pile surface
and slopes with suitable material, re-vegetation, cleaning and repair of the run-
off diversion channels above the pile, and regular monitoring and maintenance.

The containment dam and tailings The state of the dam and cover in
cover was built from a mixture of 2007
ash-clay in 2005/6.




Flooded Open Pit Mine above Taboshar
discharging mine water on the periphery of the town




Stakeholder relationships of a uranium mining company

Regulator(s): Mine Office,
Rad. Protect Agency, etc.

Other stakeholders:
NGOs, Scientists,
Competitors, etc.
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Suppliers of
technology and
services

Uranium Mining / . L
> Electric Utilities,

Remediation Co.
other customers

/ T~ @

Employees

» Manage for obtaining both a requlatory and a “social” license.

Techtrans
UMREG Efficient Resources Management




A stakeholder family
at the Adresman U mining legacy site in Tajikistan
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What to do?

—Wranium mining / remediation projects should view
stakeholders concerns to be on the “critical path”

r—ilr'he remediation of these legacy sites is perceived by the general public as
a proof of trustworthiness of the uranium industry. The remaining

legacy sites must receive the attention
of the respective governments, uranium industry and financial institutions.

r—Some of the new uranium mining activities are centered around former
production areas, which include some legacy sites. Such new production
projects should consider — in cooperation with governments- the

legacy remediation as part of their new resource development plans

r—New mine developments should be obliged to adopt a
life cycle approach to mine waste management
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A Life Cycle Approach to Uranium Mining In
Canada (1 of 3)

The key elements of the life cycle approach when a new uranium mine is
proposed. Both the provincial and the federal regulator, the Canadian
Nuclear Safety Commission (CNSC) play a significant role in evaluating the
environmental acceptability of a new proposed uranium mine.

=_Pre-development Stage
- Crown Controls Land

= Mineral Exploration Stage
- Permits required
- Inspections performed
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Canada (2 of 3)

[ Environmental Impact Assessment

- Project proposal

- Technical review

- Public consultation

- Environmental Impact Statement

- Technical Review

- Board of Inquiry (optional)

- Environmental Assessment Approval

»_Construction Stage

- Proponent application

- Technical review

- Inspections

- Company reports

- Surface Lease Agreements
- Construction Approval

A Life Cycle Approach to Uranium Mining In
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A Life Cycle Approach to Uranium Mining In
Canada (3 of 3)

=_Decommissioning and Reclamation Stage

- Proponent application

- Technical review

- Approved Decommissioning Plan carried out by Company
- Inspections

- Monitoring (including post-reclamation monitoring to ensure the site is
stable and criteria has been met)

- Company reports
- Approval for release from decommissioning and reclamation requirements

=_Institutional Control Stage
- Province ensures long- term monitoring and maintenance

- Company could be liable if site conditions deviate from Company
predictions

- Province ensures that decommissioned and reclaimed sites are tracked to
prevent inappropriate future uses
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Assessment Role of the Provincial Government
IN Environmental Assessment (1)

[The Environmental Assessment Act is the legislative instrument

used by the Provincial Government to evaluate whether or not the
uranium mining project being proposed can be undertaken in an
environmentally acceptable manner. A number of government
agencies may be involved in the technical review of project
proposals and impact statements. Potentially affected stakeholders
and the general public are also provided an opportunity to review
and provide comment on the documents.

= One aspect always considered is the proposed conceptual
decommissioning and remediation plan. The requirement for the
mining company is to provide a decommissioning and reclamation
plan that is consistent with the direction given by the Cluff Lake
(uranium) Board of Inquiry, which was established in 1977, and the
more recent Joint Federal-Provincial Panel on Uranium Mining
Developments in Northern Saskatchewan, which was established in
1991.
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Case Study - Former Cluff Lake Uranium Mine (1)

The Cluff Lake uranium mine and mill operated from 1980 until 2002. The
original environmental assessment was reviewed by the Bayda Commission
in 1979 with subsequent environmental assessment required for the
Dominique-Janine open pit in 1992 and Dominique-Janine pit extension and
underground in the early 1990’s.

In the 22 years of operation, both the Government of Saskatchewan and
Government of Canada underwent many legislative changes that have
affected not only the Cluff Lake uranium mine, but have also affected the
entire uranium mining industry.

In 1998, COGEMA Resources Inc. (CRI), the operator of the Cluff Lake
mine, announced that the mine and mill would cease operations at the end
of 2000.

Reasons for the cessation were market conditions resulting in low prices for
uranium, depleted ore reserves, and the costs associated with the
assessment and construction of a new tailings facility, which would be
required if operations were to continue.
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Case Study - Former Cluff Lake Uranium Mine (2)

In 1999, CRI submitted a revised decommissioning and remediation plan based on the
cessation of mining activities at the end of 2000. It was at this time that CRI was
informed by the CNSC, that a comprehensive study under the Canadian Environmental
Assessment Act (CEAA) would be required before decommissioning activities could be
undertaken. Although the original estimated review time was two (2) years, it would
take approximately six (6) years to complete the federal environmental assessment
process.

During the initial phase of the review, CRI optimized space in its tailings facility and
continued to mill ore until the end of 2002.

It is staggering when one considers that the environmental assessment review process
lasted approximately six (6) years while the actual decommissioning work was
completed within a short eighteen months.

It is important to recognize that if the federal environmental review process could
have been completed in a more expeditious manner, there may have been a
significant reduction in the mass flux of contaminants into the receiving environment
from the Cluff Lake mine. This reduction of mass loading to the environment could
have occurred if the decommissioning and remediation activities would have been
allowed to proceed in a timelier manner.

Clearly, there is a need for a more reasoned and performance-based approach when
contemplating a uranium mine decommissioning and remediation project.
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Assessment Role of the Provincial Government
IN Environmental Assessment (2)

®m By considering decommissioning and remediation at the assessment
phase, stakeholders can be assured that the project can be decommissioned
in an environmentally sound manner before construction is allowed.

rThe decommissioning and remediation plan reviewed during the
assessment phase becomes the basis for the operation of the project and
provides the cost estimates that are used for calculating the
decommissioning and reclamation financial assurance.
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Regulatory Role of the Province
IN Environmental Protection (1 of 2)

= As mentioned above, the Provincial Government has established
enhanced environmental safeguards for the uranium mining
industry, including the requirement for a uranium mining
company to develop a decommissioning and reclamation plan.

=  The final details of this plan are determined during the regulatory
review (construction and operation) stage and it is at this stage
that the company is required to provide the Provincial
Government with a financial assurance fund sufficient to carry
?#t tr|1e decommissioning and reclamation objectives set out in
e plan.

= This requirement is set out in the The Mineral Industry
Environmental Protection Regulations (MIEP), which is pursuant
to the The Environmental Protection Act, 2002 .
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Regulatory Role of the Province
IN Environmental Protection 2 of 2

o During the life of a project, the proponent may propose changes
to operations. If these changes represent a departure or
significant alteration of the project from the project described in
the initial environmental assessment, additional assessment
requirements may be placed on the proponent.

¥ Since all phases of a project are considered in the assessment,
there is no need to conduct additional assessment when moving
from one phase to another with the exception of cases where the
proponent has proposed changes that were not previously
considered in the assessment that was completed.

=  The legislative institutional control instrument is entitled The
Reclaimed Industrial Sites Act (RISA), that meets the intent of
the International Atomic Energy Agency’s (IAEA) Joint
Convention on the Safety of Spent Fuel Management and on the
Safety of Radioactive Waste Management and further
demonstrates Canada’s commitment to the convention
subsequent to its ratification of the convention in June 2001.
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Federal Government’s Assessment of the
Environmental Assessment (1 of 2)

= The federal legislative instrument that governs the
environmental assessment of uranium mine projects in
Canada is the Canadian Environmental Assessment Act
(CEAA) and regulations pursuant to CEAA.

= Depending on the nature of the project there may be a
variety of federal regulators involved in the review of
environmental assessment proposals and impact
statements.

= Stakeholder and public comment on these documents are
also considered.
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Federal Government’s Regulatory Role
IN Environmental Protection (2 of 2)

[The primary federal regulator is the Canadian Nuclear Safety
Commission. The CNSC derives its powers from the Nuclear Safety
and Control Act (NSCA) and the regulation pursuant to the Act that
sets out uranium mine site decommissioning and reclamation
requirements is the Uranium Mines and Mills Regulations (UMMR).

The CNSC considers five (5) phases requiring licensing:
1. assessment,

2. construction,

3. operation,

4. decommissioning, and
5. abandonment.

Each phase may be subject to environmental assessment review and
approval.

= Depending on the nature of the decommissioning project and its
potential impacts on fish-bearing waters, the federal Fisheries Act
and Metal Mining Effluent Regulations [MMER] may also apply.
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Removal of regulatory control

1 When?
At the end operations and after the site has been certified as clean & safe

—1 By whom?

The regulating body will certify the site after an inspection and assessment
of monitoring data

— How?

The standards to be achieved to obtain certification are set down at
International level by the IAEA and ICRP and there may also be local,
national or site specific criteria to be considered in addition.

1 Where?
The information is set out in the IAEA publication:
Application of the Concepts of Exclusion, Exemption and Clearance.
Safety Guide Safety Standards Series No. RS-G-1.7




The philosophy of
“progressive decommissioning”

The Provincial Government has long been a proponent of
“progressive decommissioning”.

In simple terms, progressive decommissioning can be
described as an ongoing evaluation of the operational
status of various aspects of a uranium mining operation
(i.e., open pits or underground mines, waste rock piles,
infrastructure such as roads; buildings; water treatment
facilities; ponds; power lines, etc.)

and then to decide whether or not it is appropriate to
decommission and/or remediate a given aspect or area.
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Decommissioning and Remediation —
Guiding Principle (1 of 4)

Progressive decommissioning and remediation has the following advantages
over waiting until completion of operations:

1 Infrastructure and personnel are readily available to assist with
decommissioning and remediation projects during the operational period;

1 Remediation costs can be offset by establishing decommissioning and
reclamation trust funds during the operational period. These funds will be
articularly attractive to companies operating in jurisdictions that allow
avourable tax treatments;

1 The institutional knowledge of the mine staff is retained (this is
particulg;ly important when determining where historic contamination has
occurred);

1 Facility documentation, such as monitoring records, spill reports,
geotechnical regorts, maps identifying the location of old waste sites, etc.,
Is readily available;

1 Existing operators and maintenance personnel are familiar with the site,
its history, any potential hazards, and thus can contribute significantly to
the site assessment or may be more effective in working under the
conditions at the site;

—  Environmental imﬁacts of the operation will be reduced through
consideration of the decommissioning and remediation aspects of the
facility that are contributing to an ongoing discharge of a contaminant
(radiological or chemical) into the environment;
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Decommissioning and Remediation —
Guiding Principle (2 of 4)

Progressive decommissioning and remediation has the following advantages
over waiting until completion of operations (cont'd):

1 Costs will likely be significantly lower as personnel and equipment are
available during the operational period and decommissioning and
remediation projects can be scheduled to coincide with operational slow
downs in various operational aspects of the facility to improve the cost-
effectiveness of the project;

1 Job continuity and security for employees is enhanced by scheduling these
activities to coincide with operational slow downs;

—  The effectiveness of a particular decommissionin? and/or remediation
activity can be assessed during the operational lite of the mine and an
adjustments can be made, or alternative approaches can be developed, to
improve its effectiveness;

—  The amount of the financial assurance provided by the company can be
decreased when decommissioning and remediation projects have been
completed and the effectiveness has been verified by the regulator;

1 The company has a vested interest in ensuring that the decommissioning
and remediation objectives are met in a timely manner to allow for an
expedited release from responsibility for the site; and,

1 The regulator has additional leverage to ensure that decommissioning and
remediation meets the objectives outlined by the company as they are
able to evaluate the effectiveness of the decommissioning and
remediation activities and can place additional requirements into
operational approvals, if necessary, granted by the regulator.
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Decommissioning and Remediation
Guiding Principle (3 of 4)

While the above approach is the approach preferred by the Provincial
Government, federal regulations pertaining to the
decommissioning of all, or part of, a uranium mine site requires
a number of environmental assessment and/or regulatory
reviews, which can lead to significant delays in implementing
decommissioning and remediation plans (the former Cluff Lake
Uranium Mine Case Study).
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Decommissioning and Remediation —
Guiding Principle (4 of 4)

= Although both the federal and provincial regulators require the
submission of a decommissioning and remediation plan and fund,
and that this plan and fund be updated at least once every five years
during its operational life,

the federal government may require separate assessment and
regulatory processes and approvals each time the project moves
from one phase of its operational life to another, including
decommissioning and remediation.

= Because of the significant cost, investment of human resources,
and project uncertainty, it is clear that this poses a significant
challenge to uranium mining companies and their desire to conduct
progressive decommissioning and remediation projects.

In the majority of cases, this leads to a decision not to proceed with
decommissioning and remediation until all aspects can be conducted
at once.
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Prescriptive- vs. Performance-based regulation:
A Balancing Act

In the most general terms, the best practices in the area of regulatory
oversight (in terms of effective and efficient regulatory regime) should
incorporate legislation, regulations, standards, guidelines and codes of
practice that are established to adequately protect the health and safety of
workers, the public and the environment.

This set of regulatory provisions should be readily available and accessible
for both companies and the public so that they may interact with regulators
through a one-window approach.

It should be cost effective and funded to a level appropriate to manage
identified risks and it should be open, transparent and accountable to those
being regulated as well as to the public.

Where problems in regulatory efficiency tend to occur is through duplication
of regulatory authority or through an imbalance in one or more of the
regulatory regimes within a country, province (or state), or other regional
system.
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Institutional Control —
General Background and Implementation

Discussions with the uranium mining industry, the CNSC, and interested
stakeholders resulted in introducing new legislation and regulatlons in the
form of The Reclaimed Industrial Sites Act and The Reclaimed Industrial
Sites Regulations, that would address the need for a site release
mechanism requested by industry, as well as meeting the needs of
stakeholders and the government by ensuring that the site would continue
to be monitored and managed appropriately in the long term.

The Act sets out the specific legal, administrative and financial
arrangements by which the Provincial Government would assume custodial
responsibility for a decommissioned and reclaimed site.

The Act also includes a commitment to establish a permanent record of the
location of each decommissioned and remediated site, through the
establishment of an Institutional Control Registry, to further ensure that
tﬂesfe sites would not be utilized for an inappropriate use at some point in
the future.
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Institutional Control — Background and Implementation

Before a company can be assured that they no longer have any
financial or custodial responsibility for a site, the company must
show that all regulatory conditions have been satisfied or a specific
condition is beyond their direct control.

This is obviously a key issue for industry as it directly impacts their
ability to accurately predict the final decommissioning and
reclamation costs (and ultimately the overall life-cycle project
costs) for existing mine sites.

Not only is this an issue for existing sites, but it also poses a
challenge for uranium mining companies as they consider the
economic viability of future projects. The Provincial Government
and the CNSC are currently discussing this issue.

e Techtrans
Efficient Resources Management




Institutional Control — Background and Implementation
Conditions for Entrance into Saskatchewan’s
Institutional Control Program (1 of 3)

The following are the prescribed conditions to accept a closed site into the
Institutional Control Program:

(a) the site holder satisfies the appropriate minister that the site holder has
completed and complied with the conditions of any environmental assessment;

(b) the site holder has submitted a monitoring and maintenance plan that is
satisfactory to the minister and that identifies:

(i) the monitoring and maintenance obligations that need to be undertaken
when the closed site is accepted into the Institutional Control Program; and

(ii) the present value of the future costs associated with the monitoring and
maintenance obligations mentioned in sub-clause (i);
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Institutional Control — Background and Implementation
Conditions for Entrance into Saskatchewan’s Institutional
Control Program (2 of 3)

(c) the site holder satisfies the minister that the site holder:

(i) has completed the required decommissioning, remediation and
transitional-phase monitoring activities requirements imposed
pursuant to The Mineral Industry Environment Protection Regulations,
1996;

(i) is eligible to be released from the decommissioning, remediation and

transitional-phase monitoring requirements pursuant to The Mineral
Industry Environmental Protection Regulations, 1996; and

(iii) will be released pursuant to The Mineral Industry Environmental
Protection Regulations, 1996 from the requirements or obligations set
out in a decommissioning and remediation plan on the closed site
entering the Institutional Control Program;

(d) the site holder satisfies the minister that the site holder is eligible to
receive a release or exemption from any and all licenses that are
issued by the Provincial Government or any of its agencies or
commissions and that are associated with the closed site;
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Institutional Control — Background and Implementation
Conditions for Entrance into Saskatchewan’s Institutional
Control Program (3 of 3)

(e) the site holder satisfies the minister that the site holder is eligible to receive a
release from any and all licenses that are issued by the Government of Canada or
any of its agencies or commissions and that are associated with the closed site;

(f) if the closed site is required to be licensed pursuant to the Nuclear Safety and
Control Act (Canada), the Canadian Nuclear Safety Commission has agreed, in
writing, to grant the Provincial Government an exemption from the obligation to
hold a license under the Nuclear Safety and Control Act (Canada) for the closed
site if the minister accepts the closed site into the Institutional Control Program;

(g) the site holder satisfies the minister that:

(i) the site holder is eligible to receive a release from the surface lease agreements
or any portion of them associated with the closed site; and

(ii) the site holder will receive the release at the time the minister accepts the
closed site into the Institutional Control Program;

(h) if the site holder owns the mineral rights associated with the closed site, the site
holder surrenders or transfers those mineral rights to the minister at the time the
minister accepts the closed site into the Industrial Control Program."
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Conclusions (1 of 3)

When considering the apﬁroach to use in assessing and regulating the uranium mining
industry it is imCFerative that an appropriate balance is struck between being
prescriptive and being performance based.

If an approach is too prescriptive, the flexibility to allow uranium mining companies to
ggavgelp% irélnovative, cost-effective, and environmentally responsible solutions may be
iminished.

Alternatively, if the approach lacks sufficient clarity (in legislation, regulations and
guidelines? the risk is that regulatory expectations will be ambiguous, potentially un-
enforceable, and may not provide an acceptable level of transparency for stakeholders
and the interested public.

While the Provincial Government has implemented an institutional control mechanism
that is consistent with Canada’s commitment made pursuant to the ratification of the
IAEA’s Joint Convention on the Safety of Spent Fuel Management and on the Safety of
Radioactive Waste Management, it is not clear whether or not this mechanism will allow
a uranium mining company the eventual release from responsibility for a
decommissioned and reclaimed uranium mine.
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Conclusions (2 of 3)

As noted above, one of the conditions for granting a release is
that the federal government (CNSC) must be willing to grant a
licensing exemption to the Government of Saskatchewan, and at
this point, it is unclear as to whether or not the CNSC is able, or
willing, to provide this exemption to the Government of
Saskatchewan.

This uncertainty will continue to pose a roadblock to the
decommissioning, remediation and eventual return of custodial
responsibility to the Government of Saskatchewan, as well as to
the development of new uranium mining projects in
Saskatchewan. As the worldwide demand for uranium grows, this
is clearly not only an issue for Saskatchewan’s uranium mining
industry and the people of Saskatchewan but for all countries
relying on nuclear power.
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Conclusions (3 of 3)

In most cases, the tendency for governments, legislators, and
regulators is to gravitate towards a more prescriptive regulatory
system in order to be able to ensure that they are able to exert
maximum control over those they regulate.

Where a system is overly prescriptive, however, the risk is that
the system will be too rigid and unable to allow professional
judgement, common sense, and a risk based approach to be
utilized by both the company and the regulator in addressing
issues at uranium mines and mills.

Only through a balanced and reasoned approach to regulatin
can we have a system that protects workers, the public and the
environment at the same time as providing a cost-effective and
predictable economic opportunity for uranium mining companies.
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