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Abstract

The paper describes the status of development of the McClean Lake uranium production project. The project
includes development of a new mine/mill complex located 10 kilometres west of the Rabbit Lake mine site, in the
Athabaska region of northern Saskatchewan, Canada. This first Canadian uranium project since Key Lake was
developed in the late 1970s, is planned to help provide the increasing need for uranium production during the rest
of the 1990s and beyond. The report describes the geological model for the 6 unconformity-type uranium orebodies
named: JEB; Sue A, B and C; and McClean Lake A and B. These deposits will be extracted using both open pit and
underground mines. The report describes the history of exploration and development, as well as the progression of
the environmental clearance process under the joint review panel of the Canadian and Saskatchewan governments.
The Canadian$250 million project, operated by Cogema Resources, is jointly owned by Denison Mines Limited,
Minatco Limited and OURD (Canada) Company Limited. It is scheduled to start producing uranium concentrate in
1997.

1. INTRODUCTION

On March 16 1995, Cogema Resources, the operator, launched the McClean project, a new
uranium mine and mill in Canada. McClean is located in the northeastern region of the Saskatchewan
province, about 10 kilometres west of the Rabbit Lake mining site (see Fig. 1).

This decision followed the approval given in late 1993 by both levels of government after the
careful review undertaken by a joint federal/provincial panel.

The McClean Lake project is a joint venture between 3 partners:

Denison Mines Limited: 22.5%,

Minatco Ltd (a wholly owned subsidiary of Cogema): 70%,

OURD (Canada) Co Ltd: 7.5%.

About Can$ 250 million will be invested in the project with a production start scheduled for
1997.

2. THE OREBODIES

2.1. Geological setting

The McClean project includes various orebodies of the unconformity type occurring at depths
varying between few tens of meters to about two hundred meters:

JEB, the first to be mined (open-pit),

the Sue orebodies (A, B ,C...),

The McClean A and B orebodies.
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FIG. 4. Sue A deposit. Geology at the unconformity.
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FIG. 5. Sue A deposit. Cross section (500 ppm cut-off).
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FIG. 6. Sue A deposit. Surrounding alterations.
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FIG. 7. Sue A deposit. Plan map of the ore outlines.
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The deposits are located at the eastern edge of the Athabasca Basin (Fig. 2). The initial
discovery of what has now been named the McClean orebody occurred beginning of 1979 (Fig. 3).
It was followed in 1982 by the discovery of the JEB deposit and in 1985 by SUE A, the first of the
series of the SUE deposits. To date, the total known mineable reserves amount to about 20 000 t U
with an average uranium content of 2.8%.

The McClean deposits are spatially related to the unconformity separating the Helikian
Athabasca sandstone group from the underlying graphitic metasediments of the Wollaston Group and
are located at the edges of presumed Archean domes, the SUE deposits being located at the western
edge of the Collins Bay Dome along a 3 km long NS trend.

The orebodies can be basement hosted or sandstone hosted. Like other orebodies in the area,
the high grade core of the McClean orebodies are fault controlled and have a spatial relationship with
a graphite rich pelitic gneiss. This association has allowed the development in the area of an
exploration approach involving a combination of geophysical techniques. Various conductivity
methods have proved very successful, pinpointing blind mineralizations at depths greater than 500
metres below the sandstone cover.

In the McClean area, uranium mineralizations can be alone or associated with nickel and
cobalt.

2.2. The Sue A deposit

While each orebody presents its specific characteristics, the various orebodies have numerous
common features. Therefore only Sue A is described with some detail. A more general description
of the various Sue deposits can be found in IAEA-TECDOC-650 [1].

The Sue A deposit lies between 60 and 75 metres below surface (Figs 4, 5) and strikes to the
north. The deposit is nearly 200 m long with a width averaging close to 20 m. Its average thickness
is 9 m. The mineralization is highly fault controlled, resulting in irregular cross-sectional shape.
Mineralization terminates against two sets of faults: northeast and northwest in direction.

The deposit (Fig. 6) lies on and immediately above the unconformity in an envelope of
massive earthy-red clay. Argillic alteration extends almost to the sandstone subcrop along fault zones,
leaving only scattered silicification in the cap rock. About 9 m of glacial overburden covers the
sandstones.

Minor amounts of I1 mineralization extend downward into the basement as narrow roots along
faults. Less than 27c of the Sue A deposit lies below the unconformity.

The distribution of uranium is confined to a few high grade (>5%) pods, mostly in the
southern part of the deposit, where 70% of the total uranium is located (see Fig. 7). Grades exceeding
15%U occur.

2.3. The geological model

The McClean deposits display many of the characteristics of the Athabasca deposits (see Fig.
8). The mineralizations are genetically related to one or more graphitic metapelitic units ranging in
graphite from 1 to 70% and associated with the unconformity between the sandstones and the
aphebian horizons in various ways:

straddling the unconformity generally in a pencil shaped form,
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as a single tabular vein or multiple lenses in the metapelitic gneiss,

perched in the sandstones.

The sandstones and basement rocks surrounding the orebodies have been considerably
transformed in various clay minerals during a widespread hydrothermal event. Argillization,
mineralization and silicification are synchronous events associated with the main reverse fault as part
of a continuous tectonic-hydrothermal process.

In general, the deposits are structurally controlled by reverse faults originating in and
paralleling the graphitic metasediments. These faults control the lateral extent of the mineralization
and create horsts and offsets of the unconformity surface.

3. THE AUTHORIZATION PROCESS

This lengthy process started in 1991 with the announcement by both federal and provincial
governments that they would organize a joint review of proposed new uranium developments in the
Saskatchewan province of Canada.

In August 1991 a joint federal/provincial panel was appointed. Its recommendations were
submitted to both governments in October 1993. By the end of 1993, McClean was given green light.

The various stages

The review: A brand new mine and/or mill project must be reviewed by both control boards,
the Canadian Atomic Energy Control Board (AECB), and the Saskatchewan Environment and
Resource Management.

The preparation of guidelines: They had been prepared by the assessment office of
Saskatchewan Environment and Resource Management.

The public hearings: After initial review lasting close to three months by a panel, chosen
because among other criteria they had never been exposed to the uranium mining business, the public
hearings took place. During these hearings, much broader issues than the only technical merits of the
submitted project were discussed.

The Panel's Report: The recommendations were to allow McClean to proceed in 5 years
(apparently with a view to implement a strategy of staged development of uranium resources in
Saskatchewan).

The Government's decision: During the 30 day period to allow for comments on the panel's
report, Cogema Resources, now operator of the McClean project, responded to the panel's
recommendations, as did several agencies. This helped correct some misunderstandings and provided
the opportunity to clarify some technical aspects.

The green light: 23 December 1993, both governments allowed McClean project to continue
its licensing process.

4. THE MINING PROJECT:

Since approval to proceed, COGEMA RESOURCES undertook the licensing phase.
Construction has now started.
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FIG. 8. Schematic section across the Sue area.
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4.1. Construction schedule

April 1995: Construction of the temporary camp, and then the permanent camp,

the water treatment plant and mill offices.

October 1995: Start of open pit mining operations at the JEB orebody.

1996: Construction of the process plant (see Fig. 9). Completion of mining
of JEB orebody, by year end.

1st half of 1997: Completion of construction of the mill. Preparation of the JEB
open-pit as a tailings disposal facility. Beginning of mining of the Sue
C orebody.

2nd half of 1997: The mill will then be commissioned and production will start.

1998: Full scale production of 6 million pounds per year expected.

4.2. Economic impact

Investment

In the next two years, until production starts, about 250 Mcan$ will be invested in the project.

Jobs and northern employment

Construction stage: 250 people on the average will be employed. Production stage: 200
permanent jobs will be created by mid-1995 with a company policy of maximizing the employment
of northern residents. Experienced people will be transferred from our existing operation in Cluff
Lake to supervisory positions in the McClean lake project.

Business opportunities

The purchase of equipment, goods and services, both during construction and production stage
will boost the local economy. The Company will insure that on site contractors will follow its own
practice of local employment preference.

4.3. Safety and protection of the environment

The performance of the facilities to insure a safe workplace for all personnel, and an excellent
protection of the environment will be permanently monitored.

All critical parts of the facilities have been extensively reviewed during the regulatory process.
However, in spite of the additional administrative burden, Cogema Resources will continue to propose
and implement modifications to the approved facility, each time such are both reasonably achievable
and beneficial to workers' safety and the protection of the environment.

For example in 1994, an application was made and approval obtained for a modification of
the mill process resulting in a decrease of the volume of mill tailings, and a reduction of the total
chemical loading to the environment.
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The concept of paste tailings now fully operational at Cluff mining will be proposed for
McClean.

Reclamation and decommissioning were taken into account at the design stage to be optimized
when production stops. The McClean project is the first uranium mine for which financial assurances
for decommissioning will be implemented at the very beginning of production.

5. CONCLUSION

The production of this new mine, the first investment launched by the industry in Canada
since Key Lake in the late seventies, will start in two years from now at a time the situation will
likely be favourable for new production (see Fig. 10), taking into account the following factors:

further closing down of mines in the years to come,

a consumption level which is presently the double of the production level,

the exhaustion of inventories in the western world,

uncertainty of western world consumers on the available supply coming from the Russian
Federation and other producing countries in the CIS, including the prospects of a somewhat
limited flow coming from the blending down of highly enriched uranium from weapons
inventories.
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