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10 CUMULATIVE EFFECTS
10.1 Definition of Cumulative Effects
Consideration of
cumulative
environmental
effects is required
by the CEAA

The consideration of cumulative environmental effects, and the
determination of the significance of such effects are key components of an
EA. Under the CEAA, subsection 16(1) requires that the following factors be
included for consideration in every project screening:
a. “the environmental effects of the project, including … and any cumulative
environmental effects that are likely to result from the project in
combination with other projects or activities that have been or will be
carried out;
b. the significance of the effects referred to in paragraph (a)”

The Operational Policy Statement Addressing Cumulative Environmental
Effects Under the CEAA (OPS-EPO/3-1999; updated 2007), and Cumulative
Effects Assessment Practitioners Guide (CEA Agency 1999) provide
guidance regarding the scope of cumulative effects to be evaluated.
Cumulative environmental effects are defined as:
“The effect on the environment which results from effects of a project when
combined with those of other past, existing and imminent projects and
activities. These may occur over a certain period of time and distance.”
EA Guidelines
incorporate the
specific federal and
provincial
requirements,
which include
consideration of
cumulative effects
within the local and
regional
boundaries

Generic guidance on conducting EAs has also been published by the
government of Saskatchewan (SERM 1996). The purpose of the EA
Guidelines is both to incorporate the formal CEAA legal requirements and to
provide more explicit project-specific guidance. The above requirements are
reflected in Sections 8.2 and 8.3 of the EA Guidelines, which state that:
“Any cumulative environmental effects that are likely to result from the project
in combination with other projects or activities that have been, or will be,
carried out must be evaluated.”
“The EIS should discuss whether existing environmental conditions, including
other uranium developments in the area, will influence the project. The
discussion should address whether the project-specific effects of the
proposed Midwest Project, combined with the impacts from existing and
planned developments in the region will result in, or contribute to, any
regional or cumulative environmental effects.”
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Cumulative effects
from past and
current projects are
reflected in the
existing
environmental
conditions; this
discussion is found
in Section 4.0

The consideration of cumulative environmental effects related to past and
existing activities and projects within the Midwest Project local assessment
boundary has been accomplished by documenting the extent to which
current activities have contributed to existing environmental conditions.
EMPs provide information that is used to assess effects in the air, aquatic,
and terrestrial environments from site activities. This information is provided
in Section 4 “Existing Environment”, which describes both baseline
conditions (pre-development) and environmental conditions as they now
exist in the local assessment boundary. Furthermore, the assessment of
residual effects as presented in Section 7, details the assessment of residual
effects associated with the Midwest Project in conjunction with current and
planned future activities at the McClean Lake Operation, which have
previously received EA approvals.

This section
considers potential
cumulative effects
of current and
future projects
within the local
assessment
boundary, and at
the regional scale

In the following chapter, Sections 10.2 and 10.3 describe specific projects
and potential activities that could result in the actual or potential overlap of
effects associated with the proposed Midwest Project. Section 10.4
considers the potential cumulative effects of these projects and activities.
The significance of these potential cumulative effects are assessed in
Section 10.5. Cumulative effects at the regional scale, from projects
operating beyond the Midwest Project local assessment boundary, and the
systems in place to monitor cumulative effects at this spatial scale, are
outlined in Section 10.6.

10.2 Cumulative Effects Considered Within Midwest Project Assessment
10.2.1 Projects and Activities Considered
There are a number
of licensed projects
or activities
proposed for the
McClean Lake
Operation

In Section 7, the Midwest Project was considered in conjunction with the
following licensed and planned future activities at the McClean Lake
Operation:
 milling of the remaining Sue E, Sue A and Sue B ore;
 activities which have existing EA approvals, including mining and milling
of the McClean underground deposit, processing Cigar Lake and Midwest
ores at the JEB mill, and managing all tailings produced from these
activities at the JEB TMF; and
 managing Cigar Lake waste rock in the mined-out Sue C pit.
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Imminent projects
within the Midwest
Project local
assessment
boundary include
the proposed
Caribou Project

Cumulative Effects

Consideration of “Imminent” or “reasonably foreseeable” projects within and
surrounding the Midwest Project local assessment boundary identified the
Caribou Project (AREVA 2006), which consists of the mining and milling of
the Caribou ore deposit..
Thus, the proposed Midwest Project, combined with the licensed projects
and proposed future activities which have received EA approval at the
McClean Lake Operation, in conjunction with the proposed Caribou Project,
provides the basis for the Midwest Project cumulative effects assessment.

It was not practical to
consider these
activities separately
from those related to
the Midwest Project;
as the effects are
expected to intimately
overlap; thus, they
were considered
within the scope of
the project

The above activities, and those related to the development of the Midwest
Project, are expected to occur within the defined local assessment boundary
during the life of the McClean Lake Operation. As all of these activities are
interrelated, and use common waste management facilities, it was
determined that it was neither practical, nor desirable, to attempt to consider
the effects related to the Midwest Project in isolation. Therefore, the
predicted effects of all of the above activities are considered as part of the
cumulative effects assessment for the Midwest Project.
Thus, the
assessment was carried out in a manner consistent with the EA guidance
which indicated:
“The potential impacts from all contaminant sources should be combined to provide
a cumulative impact assessment for the 2005 Midwest Project and an assessment
of post-decommissioning contaminant loadings to the environment and also be
discussed in the context of criteria for the design of operational monitoring programs
and decommissioning, reclamation and abandonment planning. The EIS should
discuss the concept of central milling and effluent/waste treatment at McClean Lake
and the potential reduction of both the number of point sources for aquatic impact
and the cumulative environmental effects of the 2005 Midwest Project.”

This comprehensive approach thus captures and characterizes the potential
spatial and temporal cumulative effects of the proposed Midwest Project, in
conjunction with activities at the McClean Lake Operation which have been
licensed and subjected to EA review. It also incorporates imminent projects
to provide a comprehensive framework within which to consider cumulative
effects. The Midwest Project cumulative assessment is further detailed
below.

10.3 The Midwest Project Cumulative Case
AREVA recently submitted a project proposal for the McClean Lake
Operation - Caribou Project (AREVA 2006). The Caribou Project involves
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This cumulative case
considers the
potential future use of
the waste water
management
infrastructure
developed for the
Midwest Project as
well as the
development of the
Caribou Project

Potential effects
from the
development of the
Caribou deposit
and continued
Midwest Project
waste water
management in
conjunction with
the McClean Lake
Operation, is
discussed

Cumulative Effects

the development of the Caribou ore deposit, which is located in the vicinity of
the Sue mining area, and is within the existing McClean Lake Operation
surface lease. Furthermore, it is acknowledged that active exploration is
taking place within, and adjacent to the local assessment boundary, which
could lead to additional discoveries of economic ore deposits. Although no
specific developments have been identified, it was recognized that the
infrastructure developed to support the Midwest Project could potentially be
used by future possible developments in the area. Therefore, it was deemed
useful to consider a hypothetical scenario where the waste water
management infrastructure developed for the Midwest Project was
subsequently utilized by other developments once the Midwest Project was
completed. The details of this hypothetical scenario are outlined in Appendix
V. This cumulative case thus provides a robust consideration of potential
cumulative effects, considering the potential future identification of specific
ore developments within, and adjacent to the Midwest Project local
assessment boundary.
Thus, the remainder of this section provides a discussion of potential future
projects in relation to the Midwest Project in conjunction with the McClean
Lake Operation, which encompasses the development of the Caribou
deposit, combined with the consideration of the hypothetical effects of
continued Midwest Project waste water effluent discharge until the end of
McClean Lake milling, in the year 2045.

10.3.1 Reasonably Foreseeable Activities: the Caribou Project
The Caribou
deposit is a small
orebody located
within the McClean
lease boundary
near the Sue site; it
is located at a
depth of about 100
to 130 m

The Caribou deposit was discovered within the surface lease boundary of
McClean Lake Operation in March 2002 during a reconnaissance drilling
program. The Caribou deposit is located approximately 1.8 km to the
northwest of the mined-out Sue C pit (Figure 10.3-1). A detailed Caribou
Project Description/Proposal was submitted to federal and provincial
agencies in December 2006 (AREVA 2006) and a screening level EIS was
filed in December 2008. The Caribou mineralization is similar to the Sue A
and B deposits, as most of the mineralization is located in sandstone at or
within 20 m from the contact (unconformity) within the underlying basement
formation. Caribou uranium mineralization, as at Sue A and B deposits, is
associated with an alteration halo in the sandstone. The Caribou deposit
extends over approximately 85 m in a NE-SW direction. The drilling results
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show that most of the mineralization occurs at a depth varying from 100 to
130 m.
The Caribou Project
will be an open pit
mine with a clean
waste rock
stockpile, all
located within the
McClean Lake
Operation surface
lease

As outlined in the Caribou Project Description, the Caribou open pit and
clean waste rock pile will be entirely developed within the existing surface
lease boundary of the McClean Lake Operation. The pit and stockpile will
result in about 54 ha of additional land disturbance, which represents about
1.5% of the McClean Lake Operation surface lease. Water treatment will
utilize the existing Sue mining area water treatment system. Ore will be
hauled to the JEB site for milling and tailings management. Caribou ore
represents less than 1% of the anticipated total ore production at the JEB
mill. A full description of the Caribou Project and options is outlined in the
2008 Caribou EIS.

10.3.2 Hypothetical Activities: Extended Waste Water Management
The Midwest
Project cumulative
case assumes
waste water flows
from the project are
extended until
2045; details of the
related modeling
are outlined in
Appendix V

In Section 7, the Midwest Project base case was evaluated which provides a
comprehensive assessment of the waste water-environment interactions for
both the Midwest Project and the McClean Lake Operation. For the
cumulative case, it is assumed that the proposed Midwest Project
infrastructure could be used to support additional development in the area.
To address potential cumulative effects, the cumulative case assumes waste
water flows from the Midwest Project are extended until 2045, coincident
with the cessation of milling at the McClean Lake Operation. This extended
operational period is used to address the future identification of economically
viable deposits within the local assessment boundary that could potentially
utilize the proposed Midwest Project infrastructure and be processed at the
JEB mill. For the Midwest Project cumulative case, these flows are taken to
last until the end of milling at JEB, until 2045. Further details related to the
modeling of this cumulative case scenario are outlined in Appendix V.

10.4 Potential Cumulative Residual Effects of the Midwest Project
Assessment of
cumulative effects
focus on four key
areas: land
disturbance, and
tailings, waste rock,
and waste water
management

The systematic approach to identify potentially adverse residual effects of
the Midwest Project (Section 6), determined four primary considerations;
habitat disturbance, waste water management, tailings management, and
waste rock management. These four considerations are also appropriate for
the assessment of cumulative effects of the Midwest Project when
considered in conjunction with the proposed development of the Caribou
Project, and the hypothetical extension of Midwest Project waste water
management.
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10.4.1 Habitat Disturbance
The Caribou Project
is expected to have
a negligible effect
on fish habitat

The Caribou deposit is located at the north end of the small and shallow
Caribou Lake, and as such, development of this deposit will affect this lake
and the surrounding area (Figure 10.3-1). Caribou Lake is located in close
proximity to a number of other smaller lakes and ponds in a boggy area that
does not provide defined surface drainage. Because the shallow lakes and
ponds in the Caribou area are devoid of fish, the Project is expected to have
a negligible effect on fish habitat.

The cumulative
habitat disturbance
is estimated at
approximately 2.4%
of the local
assessment
boundary

As outlined in section 7, approximately 850 ha of habitat has been lost due
to infrastructure development at the existing McClean Lake Operation, with
an additional loss of about 80 ha associated with the proposed Caribou
Project. As outlined in this EIS , approximately 655 ha of habitat would be
disturbed with the development of the Midwest Project. Combined, the
cumulative habitat disturbed is estimated at approximately 1,585 ha, which
represents approximately 2.4% of the area within the local assessment
boundary (66,800 ha).

Reclamation of the
site following site
closure will allow
traditional land use
to resume in the
future

Upon completion of operational activities, disturbed lands will be levelled or
re-contoured and allowed to reclaim naturally. Natural re-vegetation is
expected occur over a 10 to 15 year period following site closure and will
stabilize disturbed surfaces. The decommissioned and reclaimed site will
allow unrestricted use of the area for hunting, trapping and fishing,
consistent with the traditional use of the land.

10.4.2 Surface Water and Sediment Quality
Effects of waste
water release from
the Midwest Project
in conjunction with
the McClean Lake
Operation
considers a base
case which
provides an
envelope for a wide
range of possible
future scenarios

The assessment of potential effects of waste water release from the Midwest
Project in conjunction with current and future activities at the McClean Lake
Operation considers numerous site activities which potentially affect the
quantity of waste water generated. In Section 7, the Midwest Project base
case considered the 27/27 M lb U3O8 equivalent annual mill production rate
which assumed approximately seven years of effluent flow from the Midwest
site. The Midwest Project base case also incorporated the change in the
JEB mill water balance to increase annual production from 24/24 to 27/27 M
lbs U3O8 equivalent, and allotted 8,000 m3/d from the Sue site until the year
2021, to address the waste water management requirements for the Sue site
which includes the management of waste water associated with the
development of the Caribou Project.
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The Midwest
Project cumulative
case considers
additional waste
water flows from
the Midwest site
until 2045

The Midwest Project waste water management cumulative case, as outlined
in this EIS and Appendix V, also provides a robust consideration of
hypothetical cumulative effects associated with waste water management for
the Midwest Project. For the Midwest Project cumulative case, the Midwest
27/27 base case scenario was expanded to incorporate additional flows from
the Midwest site continuing until 2045, which is coincident with the
anticipated cessation of milling at the McClean Lake Operation JEB mill.
The cumulative case therefore incorporates anticipates water flows from all
activities planned at the McClean Lake Operation, including those from the
proposed Caribou Project, and the potential for extended waste water flows
originating from the Midwest Project.

Within the
S/V TEMS, the
predictions for the
Midwest Project
cumulative case
are similar to those
predicted for the
Midwest Project
27/27 base case

As outlined in Table 10.4-1, maximum mean water quality predictions within
the S/V TEMS for the Midwest Project cumulative case, are similar to those
predicted for the Midwest Project 27/27 base case. Where comparisons are
available, predicted maximum mean concentrations of COCs for the Midwest
Project cumulative case are generally lower than those outlined in the
previous 1991, 1995, and 2005 EISs.

Base case and
cumulative case
predicted water
quality downstream
of the S/V TEMS, is
similar to or lower
than those outlined
in previous
environmental
assessments

Downstream of the S/V TEMS, the cumulative water quality predictions are
similar or negligibly higher than the Midwest Project 27/27 base case
predictions (Table 10.4-1). Relative to the Midwest Project 27/27 base case,
the cumulative differences are considered negligible, as the predicted
maximum mean concentrations for the cumulative case are generally within
the predicted maximum upper 95th percentile values presented for the base
case scenario (Table 10.4-1). Available comparisons to previous EAs
indicate that with the exception of ammonia concentrations, the differences
in predicted water quality for the Midwest Project cumulative case are
negligible or lower than those previously subjected to EA review.

The predicted
sediment quality for
the Midwest Project
cumulative case,
within the S/V
TEMS, are
negligible or lower
than those outlined
in previous EAs

Maximum sediment quality predictions for the Midwest Project cumulative
case are presented in Table 10.4-2, and are compared to the Midwest
Project 27/27 base case and previous EA predictions. Similar to the water
quality predictions, sediment quality within the S/V TEMS is comparable
between the Midwest Project 27/27 base case and the Midwest Project
cumulative case, with predicted concentrations for several parameters
slightly lower than the Midwest Project base case. Available comparisons to
previous EAs indicate that, with the exception of molybdenum and polonium210 concentrations, the differences in predicted sediment quality for the
Midwest Project cumulative case are negligible or lower than those
previously subjected to EA review.
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Cumulative
differences relative
to the Midwest
Project 27/27 base
case are
considered
negligible, and are
similar to previous
EAs

Based on predicted
water and sediment
quality predictions,
the cumulative risk
to VECs is
indistinguishable
from those
determined in
Section 9.0, and are
not significantly
adverse

Cumulative Effects

Downstream of the S/V TEMS, the comparison of predictions of Midwest
Project 27/27 base case to the Midwest Project cumulative case indicates
similar to slightly higher concentrations for the cumulative case. Where
comparisons are available, predicted maximum mean parameter
concentrations for the Midwest Project cumulative case are similar to or
marginally higher than those outlined in the previous 1991, 1995, and 2005
EISs. For all parameters examined, the cumulative differences relative to
the Midwest Project 27/27 base case are considered negligible, as the
predicted maximum mean concentrations for the cumulative case are within
the predicted maximum upper 95th percentile values of the Midwest Project
27/27 base case scenario (Table 10.4-2).
As outlined above, the water and sediment quality associated with the
Midwest Project cumulative case is generally indistinguishable from the of
the Midwest Project 27/27 waste water management base case. Thus, the
risk to VECs presented in Section 9 provides a reasonable assessment of
the Midwest Project cumulative effects.

10.4.3 Groundwater Levels
Mine dewatering
activities are
predicted to result
in depressed
groundwater
levels in the
immediate vicinity
of the Midwest
and Caribou pits

Mine dewatering activities within the local assessment boundary have been
measured or predicted to result in depressed groundwater levels within the
immediate vicinity of the JEB TMF, the Sue mining area, Midwest pit and the
Caribou pit. The potential effects from these activites are anticipated to last
throughout the active operationing periods, following which dewatering
activities will cease, and the groundwater system will recover to natural
conditions. The spatial and temporal extent groundwater level effects are
not anticipated to overlap.
Therefore, cumulative effects from mine
dewatering activities are not expected due to the limited extent and the
relatively short duration of the dewatering effects on groundwater levels.

10.4.4 Long-term Effects
Long term effects
associated with the
Midwest Project are
attributed to the
disposal of waste
rock and tailings

As discussed in Section 7, long term effects associated with the Midwest
Project are attributed to the disposal of waste and special waste at the
Midwest Project, the disposal of waste and special waste at the McClean
Lake Operation and the disposal of tailings at JEB TMF. The cummulative
effects assessment needs to consider the incremental long-term contibutions
of reasonably foreseeable projects to the receptors identified. As such, the
potential effects of the Caribou Project waste rock and tailings disposal must
be considered in conjunction with the potential long term effects of tailings
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and waste rock disposal outlined in Section 7. The consideration of
cumulative effects associated with the proposed Caribou Project tailings and
waste rock management are outlined below.

10.4.4.1 Tailings Management
About 2.6 million
lbs of U3O8 will be
mined from
Caribou and
processed at the
JEB mill

The Caribou pit is estimated to yield approximately 18,500 m3 (bank) of ore
for a total resource of about 2.6 million lbs U3O8 equivalent. Uranium ore
recovered will be processed at the JEB mill, and the resulting tailings
disposed of at the JEB TMF.

The Caribou Project
represents less
than 1% of the total
ore to be processed
at the JEB mill over
the life of the
McClean Lake
Operation

Over the life of the McClean Lake Operation, it is estimated that about 450
million pounds of U3O8 will be processed through the JEB mill. Ore volumes,
and the resulting tailings volumes associated with the Caribou deposit
constitute a very small fraction (less than 1%) of the total to be processed
and managed at the JEB site. Therefore, this incremental contribution will
not noticeably affect the predicted long-term effects associated with tailings
management at McClean Lake Operation, as outlined in Section 7.

10.4.5 Waste Rock Management
The waste rock
management strategy
for Caribou will be
consistent with the
current strategy at the
McClean Lake
Operation

The waste rock management strategy for the Caribou Project will be
consistent with strategy developed and practiced at the McClean Lake
Operation. Overburden material will be stockpiled at the existing Sue C pit
overburden stockpile. The majority of the waste material is anticipated to be
clean, comprised mostly of sandstone. Additional Caribou deposit waste
rock characterization studies are underway to build on the existing McClean
Lake Operation waste rock characterization information which has been
collected over the last two decades.

The preferred option
is manage clean
waste rock on the
surface and
problematic waste
rock in the Sue C/A
pit

In general, clean waste rock will be stockpiled on surface, and problematic
waste rock will be disposed-of in a mined-out pit. There are three mined-out
pits at the Sue site (Sue C/A, B, and E) available for problematic waste rock
disposal. The preferred option is to place problematic waste in the Sue C/A
pit.

The volume of
Caribou special waste
rock represents about
3% of the volume to
be managed at the
McClean Lake
Operation Sue C/A pit

The total volume of waste rock to be disposed at the Sue C\A pit is
estimated at about 6.6 million m3 (lcm). The volume of special waste rock
associated with the development of the Caribou deposit represents a
relatively small percentage (3%) of the total volume. Therefore, the disposal
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of Caribou waste rock into the Sue C/A pit will result in a negligible change in
the results of the predicted long-term effects, as presented in Section 7.

10.5 Assessment of Significance of Cumulative Effects
The cumulative
residual effects of
the Caribou Project
on habitat are low
in magnitude

Terrestrial habitat disturbance associated with all the activities and projects
considered under cumulative effects assessment represent approximately
1,585 ha (roughly 2.4%) of disturbance of the natural forest landscape in the
local assessment boundary. This area has been characterized in terms of its
potential to support any rare or endangered species and VECs, and the
traditional land use. The areas which have been, or have the potential to be
disturbed have been determined to be of low archeological value. These
areas were found to represent a small fraction of the habitats with the
potential to support rare and endangered species and VECs within the local
assessment boundary. Therefore, the cumulative residual effects of the
Midwest Project on habitat are low in magnitude.

Land disturbance
will be temporary
and limited in
spatial extent; thus
not significant

All existing and potential terrestrial habitat disturbance is contained within
the existing and proposed surface lease boundaries of the McClean Lake
Operation and the Midwest Project (i.e., local in geographic extent). The
effects of habitat disturbance from the project footprints are considered
reversible; reclamation activities will be implemented to return the area to a
stable condition that through succession, will develop into varied
ecosystems, that support traditional resources.
Based on these
considerations, cumulative residual effects on terrestrial habitat are
considered to be not significant.
As outlined in Section 10.4.2, the predicted water and sediment quality
associated with the Midwest Project cumulative case is indistinguishable
from the Midwest Project 27/27 waste water management base case. Thus
the risk to VECs is adequately represented by the assessment presented in
Section 7.0 and summarized in Section 9.0. For completeness, a summary
is provided below.

The magnitude of
effects on surface
water and sediment
quality within S/V
TEMS is anticipated
to be high, but are
generally less than
what was
previously
presented in the
McClean Lake
Project EAs

The predicted operational effects related to treated effluent release, outlined
in Section 7, indicate that potential effects are confined to the S/V TEMS
(local assessment boundary). The S/V TEMS is located in a small subbasin
of the Upper Collins Creek watershed and comprises an area of
approximately 100 ha. Although the magnitude of cumulative effects on
surface water and sediment quality within S/V TEMS is anticipated to be
high, predicted effects of the Midwest Project, in conjunction with current and
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anticipated future activities at the McClean Lake Operation are generally less
than what was previously assessed in the 1991 and 1995 EISs.
With the cessation
of activities at the
McClean Lake
Operation, surface
water quality
within the S/V
TEMS will rapidly
approach preoperational
conditions

With the cessation of activities at the McClean Lake Operation, surface
water quality within the S/V TEMS will rapidly approach pre-operational
conditions. Sediment quality will respond in a slower manner but will
improve following decommissioning. Therefore, changes to both surface
water and sediment quality are anticipated to be reversible in the mediumterm.
Furthermore, provisions within the McClean Lake Operation
preliminary decommissioning plan have been made to address residual
concentrations of constituents of concern within the S/V TEMS, should
remediation be deemed necessary at the time of decommissioning. Based
on these considerations, cumulative residual effects on surface water and
sediment quality are considered to be not significant.

The effects on
groundwater
levels are not
considered
significant

Effects from mine dewatering activities on groundwater levels are predicted
to be of high magnitude within the site assessment boundary. The potential
effects are continuous, but reversible in the medium-term, and have
negligible ecological and socio -economic implications. Therefore, the
cumulative effects on groundwater levels from the Midwest Project are not
considered significant.

Long-term effects
related to tailings
and waste rock
management are
considered to be
not significant

The long-term assessment (Section 7) examined the residual effects of the
transport of COCs to the respective surface water receptor locations. The
assessment indicated that the transport of COCs from the JEB TMF to Pat
Lake and Fox Lake will have a low magnitude of effect on background
concentrations in these lakes. Similarly, the transport of COCs from the Sue
area and Midwest area will also have low magnitude of effect on background
water concentrations in Collins Creek. For most constituents, it is expected
that the incremental increase will be small and indistinguishable from
background, as outlined in Section 7. As such, cumulative residual effects
from groundwater quality are considered to be not significant.

10.6 Cumulative Effects Within the Athabasca Basin
Regional
cumulative effects
could arise due to
overlap with other
operations and
projects

Regional cumulative effects could arise as the result of emissions from other
operations that overlap spatially with the Midwest Project. Examples include
Cameco’s Rabbit Lake Operation, located approximately 30 km to the east
near Wollaston Lake, the upgrade of the Athabasca seasonal road, and the
construction and operation of the Wollaston Lake road.
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There is no overlap
of emissions
between McClean
Lake and Rabbit
Lake Operations

The current McClean Lake Operation EMP demonstrates that any influence
on the environment as a result of emissions from mining and milling are
negligible within a relatively short distance from the source (i.e., effects are
limited to the Local Assessment Boundary). There are no apparent overlap
of the effects of emissions from the McClean Lake and Rabbit Lake
operations, which would result in a significant cumulative environmental
effect. This finding is supported by results of cumulative monitoring
programs as discussed in the following sections.

Cumulative effects
between the
Midwest Project
and Rabbit Lake
Operations are
anticipated to be
negligible

As outlined in Section 7, and Section 10.4, the anticipated effects from the
Midwest Project, in combination with current and planned future activities at
the McClean Lake Operation (including the Caribou Project) are expected to
be largely confined to the S/V TEMS. Thus the cumulative effects of the
Midwest Project in conjunction with the Rabbit Lake Operation are
anticipated to be negligible.

Negligible
cumulative
effects are
anticipated
between the
Midwest Project
and the
Wollaston Lake
road and the
upgrades to the
Athabasca
seasonal road

Similarly, it is not anticipated that the environmental effects of the Midwest
Project will overlap with the environmental effects associated with the
development of the Wollaston Lake road or the upgrade of the Athabasca
seasonal road. These projects will result in increased public access in the
vicinity of these developments, however the location of these projects is
largely outside the Midwest Project local assessment boundary and thus any
cumulative effects are anticipated to be negligible. These two road projects
also have the potential to result in increased traffic on highway 905. The
incremental environmental interactions of increased traffic are anticipated to
be relatively diffuse, and spread out along the length of highway 905. Thus,
the cumulative effects of the Midwest Project with these road projects are
anticipated to be negligible.

10.6.1 Monitoring Programs in the Athabasca Basin
10.6.1.1 Introduction
The Cumulative
Effects Monitoring
program is one of
two regional
monitoring
programs that was
developed by the
federal and
provincial
governments in
response to the
Joint Panel
recommendations

Two regional cumulative effects monitoring programs have evolved with the
expansion of uranium mining in northern Saskatchewan in recent years. The
first initiative was the formation of the Cumulative Effects Monitoring (CEM)
program. The CEM program was developed by SE (MOE) and the Atomic
Energy Control Board (now CNSC), in response to a 1992 Joint Panel
recommendation to examine potential regional impacts of uranium mining on
the environment (Joint Panel 1992). This initiative also established a
Cumulative Effects Monitoring Working Group (CEMWG), which includes a
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wide range of experts. Since the sampling program began in 1994, the CEM
program has attained a significant database of environmental monitoring
information from sites located throughout northern Saskatchewan.
The second
program evolved
from the IMA
between the
mining
companies and
the Athabasca
communities; the
IMA is managed
through the AWG

The second initiative evolved from the May 1994 agreement-in-principle to
establish an Impact Management Agreement (IMA) between the mining
companies (Cameco Corporation, AREVA (COGEMA Resources Inc.), Cigar
Lake Mining Corporation), and the Athabasca Communities (Hatchet Lake,
Black Lake and Fond du Lac First Nations; northern hamlets of Wollaston
Lake and Stony Rapids; and northern settlements of Uranium City and
Camsell Portage). The IMA is administered by the AWG and includes an
environmental protection and compensation component. This established
compensation component provides provisions in the event of a loss of
personal property, country food, traditional medicines, harvest income, or
use and enjoyment of community land, air or potable water supply as a result
of a mine project emission outside of its respective lease boundary.

The AWG
environmental
monitoring program
focuses on potential
exposure areas near
each community;
participation in
sample collection by
community
representatives is a
key feature of this
program

The primary mechanism for identifying an impact is the AWG environmental
monitoring program. The program focuses on concentrations of potentially
mine related constituents of concern in environmental components collected
from reference and exposure areas established near each community. The
monitored components were decided upon through community consultations
and include air, water, sediment, and key plant and animal species that are
of importance to the communities (i.e., VECs). An important feature of the
monitoring program is the participation in sample collections by
representatives of the respective communities.

The CEM and AWG
monitoring
programs cover the
spatial and
temporal scope
needed to monitor
potential
cumulative effects
on a regional scale

Combined, these two programs encompass the spatial and temporal
considerations relevant to monitor for potential cumulative effects from
uranium development in northern Saskatchewan and provide a broad basis
for addressing the concerns of northern Saskatchewan stakeholders. The
remainder of this section provides further details of these two regional
environmental monitoring programs.

10.6.1.2 Cumulative Effects Monitoring Program
The CEM program
involves multiple
stakeholders
including the
regulatory
agencies, industry,
and research
institutions

The CEM program is administered by the Shield EcoRegion Environment
Section of MOE. The CEMWG was formed in 1994 consisting of
representatives from industry (Cameco Corporation, AREVA, Saskatchewan
Mining Association), the CNSC, MOE, Saskatchewan Health, the NMMS, the
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University of Saskatchewan, DFO, and the Saskatchewan Research
Council.
The CEM program
monitors
cumulative effects
near mining
operations; three
class sampling
stations are
established in the
region, of which the
Wollaston Lake
station is relevant
to the McClean
Lake site

The purpose of the CEM program is to monitor the environment for possible
cumulative effects arising from uranium mining activity in northern
Saskatchewan. The CEM program evaluates local cumulative effects of
effluent discharges from uranium mining operations by monitoring “class”
effects. Class effects might occur when classes of similar developments, or
projects in proximity to each other, have the potential to overlap spatially
and/or temporally. These are generally potential local effects such as where
two watersheds converge. Class sampling stations have been established in
three regions of northern Saskatchewan: the west side of Wollaston Lake,
the Cluff Lake area, and the Key Lake/McArthur River area.

The CEM program
monitors regional
effects far-field
from mining
operations; these
stations are
designated as
regional ecosystem
health stations

The CEM program also monitors ‘regional’ effects to address public concern
that cumulative effects may occur far from mine sites. Regional effects may
develop from the long-range transport of contaminants over extended
periods of time. Numerous regional stations, designated as Ecosystem
Health stations, are established throughout the Athabasca Basin.

The CEM program
is ongoing and
monitors numerous
environmental
components on
three-year rotation

The CEM program is an ongoing program, and sampling at class and
regional stations takes place on a three-year rotation. Endpoints monitored
have changed over time and currently include water chemistry, sediment
chemistry, benthic invertebrate community composition, fish tissue
chemistry, and atmospheric radon concentrations.

1994 to 2000
results indicate
negligible
cumulative effects
in the region

A recent comprehensive assessment of monitoring results for the 1994-2000
period was completed and reported to the CEMWG (MOE 2002). The
assessment indicated negligible cumulative effects. More recently, similar
findings have been outlined in CEM program annual reports.

The 2003
monitoring
program found no
indication of
effects in Collins
Bay that were a
result of McClean
Lake Operation
treated effluent
release

Class stations located on the west side of Wollaston Lake to monitor
cumulative effects from the McClean Lake and Rabbit Lake operations have
been sampled in 1994, 1997, 2000, 2003, and 2005. The results are
detailed in the 2005 Annual Report (CanNorth 2007). Some of the stations
monitored in 2005 by the CEM program were located in McClean Lake
(near-field to McClean Lake Operation) and in Collins Bay of Wollaston Lake
(far-field for McClean Lake and near-field to Rabbit Lake Operation). The
results demonstrated that there were no indications of environmental effects
in Collins Bay that could be attributed to McClean Lake Operation treated
effluent release (CanNorth 2007).
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10.6.1.3 Athabasca Working Group Community Monitoring Program
The community
monitoring
program is
formally
established
through the AWG

The environmental protection and compensation component of the IMA
between the companies and the communities through the AWG outlines
monitoring requirements under the terms of the agreement.

The AWG
environmental
monitoring
program, initiated
in 2000, was
defined through
consultation with
community
members; the study
area includes
locations in close
proximity to the
Athabasca
communities

The AWG environmental monitoring program was initiated in 2000 and is
now in its eighth consecutive year. The study area includes the geographic
areas in close proximity to the seven communities of the Athabasca Basin of
northern Saskatchewan. Specific study areas around each community were
defined through consultation with community members and by the physical
features such as drainage direction, suitability of habitat types, and lake
characteristics. Near each community, water, sediment and fish samples
are collected from stations located in reference waterbodies. These data are
compared to samples collected from stations located along the flow path of
lakes and rivers associated with uranium mining developments. The data
collected from reference and potentially exposed locations can then be
compared to evaluate differences. For terrestrial monitoring components
potentially exposed to atmospheric deposition (plants, mammals, and air
quality), there is no distinction between reference and exposed locations.

The AWG
program
measures a
variety of
environmental
endpoints that
are important to
the community
members

The following outlines the components and endpoints monitored in the
program:







AWG environmental
monitoring program
results to date do
not suggest any
cumulative effects in
the vicinity of the
Athabasca
communities

Air – radon gas;
Water – water quality with regard to chemistry, dissolved oxygen and
specific conductance;
Sediment – sediment chemistry;
Plants – chemical concentrations in the fruit of bog cranberry and
blueberry, and from the leaves of Labrador tea;
Fish – chemical concentrations from the flesh of northern pike and lake
whitefish; and
Mammals – chemical concentrations in flesh from moose, barren-ground
caribou and lynx.

The data collected by the program is maintained in a database with results
presented in a brochure format on an annual basis for each of the
Athabasca communities. The 2006 brochure for Wollaston Lake is enclosed
at the end of this section, as an example. A more detailed evaluation of the
2000-2003 data is presented in the AWG EMP for the Athabasca
Communities Year 2003 Report (CanNorth 2003). Evaluations of the
monitoring data generated by the program to date do not suggest any
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cumulative effects in the vicinity of Athabasca communities that can be
directly linked to emissions from operational uranium mining and milling
facilities.
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Predicted Maximum Mean and 95th Percentile Values Water Quality – Midwest Project
Cumulative Case
Sink Reservoir

Vulture Lake

Midwest
Midwest
Midwest Project
Midwest Project
Water
1991 EIS 1995 EIS Sue E EIS Project
1991 EIS 1995 EIS Sue E EIS Project
Cumulative Case
Cumulative Case
Quality
(a)
Maximum Maximum Maximum Base Case
Objectives Maximum Maximum Maximum Base Case
th
th
95
95
Mean
Mean
Mean
Mean
Mean
Mean
Maximum Maximum
Maximum Maximum
Percentile
Percentile
Mean
Mean
Mean
Mean

Ammonia (mg/L)

1.54
(pH=7.5,
T=20ºC)

5.27

7.26

5.52

9.24

4.19

10.7

4.83

-

-

36.6

39.4

20.6

24.9

-

-

1590

1440

735

877

350

459

1156

1244

TDS (mg/L)

-

2250

2005

1290

1010

482

804

1695

1770

880

733

417

533

Arsenic (ug/L)

5

88

81

18.4

12.4

11.2

27.7

51

42

13.2

6.37

5.62

11.4

Cobalt (ug/L)

-

2.79

-

-

1.7

1.47

1.43

1.79

Chloride (mg/L)
Sulphate (mg/L)

-

(c)

Copper (ug/L)

2–4

(b)

Lead (ug/L)

1–7

(b)

Molybdenum (ug/L)
Nickel (ug/L)

(b)

25 – 150

5.99

3.76

6.84

3.63

5.53

24.9

29.6

18.1

20.2

496

656

312

358

-

-

2.46

2.09

1.66

55

51

2.22

2.44

2.38

4.12

36

29

2.11

2.21

2.17

2.55

14

15

1.4

1.56

1.5

2.64

7.4

8

1.21

1.23

1.21

1.47

3570

3360

241

182

182

345

2620

1990

276

163

163

330

121

123

18

19.7

16.9

33.6

94

76

10.2

13

11

16.9
1.87

Selenium (ug/L)

1

19

19

3.13

2.32

1.67

2.83

12.4

10

1.98

1.66

1.37

Uranium (ug/L)

15

542

581.7

16.2

17.0

11.7

33.4

332

316

9.59

7.0

5.8

14.6

Zinc (ug/L)

30

84

88

7.22

6.14

6.53

9.77

58

55

5.77

5.46

5.72

6.81

Thorium-230 (Bq/L)

-

0.035

0.033

0.017

0.0152

0.014

0.020

0.016

0.016

0.013

0.0113

0.012

0.014

Lead-210 (Bq/L)

-

0.333

0.108

0.044

0.0349

0.035

0.049

0.176

0.06

0.036

0.0303

0.031

0.036

Radium-226 (Bq/L)

-

0.093

0.088

0.028

0.011

0.011

0.023

0.057

0.048

0.019

0.00603

0.006

0.011

Polonium-210 (Bq/L)

-

-

-

0.023

0.0104

0.011

0.021

-

-

0.013

0.00639

0.007

0.010

Note: Highest maximum mean is shaded. Predictions that exceed the stated objective are shown in bold. Definition of units: mg/L = milligrams per litre; ug/L = micrograms per litre;
Bq/L = Becquerels per litre.
a = SSWQO (Saskatchewan Environment 2006)
b = Objective depends on hardness. In Sink Reservoir and Vulture Lake the hardness is estimated to be greater than 180 mg/L; in McClean Lake the hardness is estimated to be
80 mg/L and downstream the hardness is estimated to be less than 60 mg/L.
c = objective not available, or predicted concentration not available.
d = 1991 EIS Maximum Mean Concentration for Kewen Lake Outlet.
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Predicted Maximum Mean and 95th Percentile Values Water Quality – Midwest Project
Cumulative Case (continued)
McClean Lake

Collins Creek at Hwy 905

Midwest
Midwest
Midwest Project
Midwest Project
Water
1991 EIS 1995 EIS Sue E EIS Project
1991 EIS 1995 EIS Sue E EIS Project
Cumulative Case
Cumulative Case
Quality
Maximum Maximum Maximum Base Case
Objectives Maximum Maximum Maximum Base Case
th
th
(d)
95
95
Mean
Mean
Mean
Mean
Mean
Mean
Maximum Maximum
Maximum Maximum
Percentile
Percentile
Mean
Mean
Mean
Mean

Ammonia (mg/L)
Chloride (mg/L)

1.54
(pH=7.5,
T=20ºC)
-

©

0.91

0.94

0.69

0.93

0.93

1.38

0.47

0.20

0.40

0.56

0.56

0.85

-

-

4.32

4.68

4.68

5.67

-

1.06

2.47

2.89

2.89

3.54

Sulphate (mg/L)

-

177

170

77.1

74.6

76.1

105

72

14.3

40.8

43.5

45.1

66.6

TDS (mg/L)

-

282

264

139

99.6

99.6

139

129

25.8

74.3

59.1

59.1

82.8

Arsenic (ug/L)

5

6

5

2.62

2.2

2.2

3.62

3

0.871

1.6

1.49

1.49

2.35

Cobalt (ug/L)

-

-

-

1.11

1.13

1.14

1.25

-

1.02

1.06

1.08

1.08

1.15

7.7

0.6

2.02

2.03

2.03

2.09

5

2.01

2.01

2.02

2.02

2.05

3.5

3

1.03

1.04

1.04

1.11

3.5

1

1.02

1.02

1.02

1.07

390

270

54.4

38.2

38.2

69.2

180

39.7

29.2

22.5

22.5

40.8

15

12

2.51

3.53

3.53

5.2

8

1.3

1.78

2.47

2.47

3.49
0.47

Copper (ug/L)

2–4

(b)

Lead (ug/L)

1–7

(b)

Molybdenum (ug/L)
Nickel (ug/L)

(b)

25 – 150

Selenium (ug/L)

1

1.9

2

0.51

0.503

0.50

0.66

1

0.258

0.36

0.375

0.38

Uranium (ug/L)

15

43.5

40.2

1.81

1.93843

2.04

4.35

19

0.46

1.06

1.23

1.29

2.70

Zinc (ug/L)

30

12

12

5.11

5.14

5.21

5.53

8

5.04

5.06

5.09

5.13

5.31

Thorium-230 (Bq/L)

-

0.01

0.011

0.006

0.007

0.007

0.008

0.011

0.005

0.006

0.006

0.006

0.007

Lead-210 (Bq/L)

-

0.045

0.035

0.028

0.028

0.028

0.030

0.037

0.027

0.028

0.028

0.028

0.029

Radium-226 (Bq/L)

-

0.01

0.009

0.006

0.004

0.004

0.005

0.006

0.004

0.004

0.004

0.004

0.004

Polonium-210 (Bq/L)

-

-

-

0.006

0.005

0.005

0.006

-

0.005

0.006

0.005

0.005

0.006

Note: Highest maximum mean is shaded. Predictions that exceed the stated objective are shown in bold. Definition of units: mg/L = milligrams per litre; ug/L = micrograms per litre;
Bq/L = Becquerels per litre.
a = SSWQO (Saskatchewan Environment 2006)
b = Objective depends on hardness. In Sink Reservoir and Vulture Lake the hardness is estimated to be greater than 180 mg/L; in McClean Lake the hardness is estimated to be
80 mg/L and downstream the hardness is estimated to be less than 60 mg/L.
c = objective not available, or predicted concentration not available.
d = 1991 EIS Maximum Mean Concentration for Kewen Lake Outlet.

AREVA Resources Canada Inc.
Midwest Project EIS

September 2011

Section 10

Tables

Table 10.4-2: Predicted Maximum Mean and 95th Percentile Values Sediment Quality – Midwest Project
Cumulative Case
Sink Reservoir

Arsenic (ug/g)
Cobalt (ug/g)
Copper (ug/g)
Lead (ug/g)

ISQG

PEL

5.9

17

Midwest Project
Midwest Project
Midwest
Midwest
Cumulative Case
Cumulative Case
1991 EIS 1995 EIS Sue E EIS Project
1991 EIS 1995 EIS Sue E EIS Project
Maximum Maximum Maximum Base Case
Maximum Maximum Maximum Base Case
th
th
Mean
Mean
Mean
Mean
Mean
Mean
Maximum Maximum
Maximum Maximum
95
95
Mean
Mean
Percentile
Mean Percentile
Mean
700

(a)

-

-

35.7

197

-

-

Vulture Lake

410

87.7

317

-

12.9

32.1

172

10.8

17

237

652

300

24

57.7

-

14.6

32.5

-

184

56

88.4

92.8

229

-

10

12.6

13.1

28.6

91

10.6

12.5

11.8

28.1

35

91.3

-

139

7.93

20.7

18.5

28.3

-

67

7.54

10

9.4

16.2

Molybdenum (ug/g)

-

-

-

-

1930

4890

4890

13300

-

-

1200

1240

1240

3230

Nickel (ug/g)

-

-

250

148

138

220

128

261

150

96

76.9

93.2

69.4

124

Selenium (ug/g)

-

-

-

-

4.09

21

14.2

33.9

-

-

2.77

2.97

2.29

5.22

Uranium (ug/g)

-

-

-

-

138

560

476

1520

-

-

64.4

124.8

158.8

420

123

315

260

140

111

137

228

456

155

92

99.9

91.4

114

260

Thorium-230 (Bq/g)

-

-

-

-

0.062

0.21

0.189

0.314

-

-

0.048

0.0844

0.0988

0.153

Lead-210 (Bq/g)

-

-

-

-

0.576

1.06

1.04

2.36

-

-

0.512

0.551

0.592

1.65

Radium-226 (Bq/g)

-

-

0.8

0.488

0.222

0.899

0.814

1.31

0.35

0.208

0.138

0.139

0.147

0.27

Polonium-210 (Bq/g)

-

-

-

-

0.726

1.38

2.03

2.85

-

-

0.405

0.344

0.455

1.1

Zinc (ug/g)

Note – Numbers in bold exceed the ISQG. Numbers in bold and italics exceed the PEL. The highest maximum mean is shaded.
Definition of units: ug/g = micrograms per gram; Bq/g = Becquerels per gram.
a = objective not available, or predicted concentration not available.
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Predicted Maximum Mean and 95th Percentile Values Sediment Quality – Midwest Project
Cumulative Case (continued)
McClean Lake

Arsenic (ug/g)

ISQG

PEL

5.9

17

Midwest Project
Midwest Project
Midwest
Midwest
Cumulative Case
Cumulative Case
1991 EIS 1995 EIS Sue E EIS Project
1991 EIS 1995 EIS Sue E EIS
Project
Maximum Maximum Maximum Base Case
Maximum Maximum Maximum Base Case
th
th
Mean
Mean
Mean
Mean
Mean
Mean
Maximum Maximum
Maximum Maximum
95
95
Mean
Mean
Percentile
Percentile
Mean
Mean
32

22

8.81

8.34

9.44

7.16

6.83

6.97

10.2

10.7

10.7

6.8

6.8

13.3

64.7

65.3

149

Cobalt (ug/g)

a

-

-

-

-

Copper (ug/g)

35.7

197

-

25

35

91.3

-

47

6.78

-

-

-

127

Lead (ug/g)
Molybdenum (ug/g)

Kewen Lake Inlet

21

-

-

5.46

5.61

19

-

26.7

-

6

16.3

-

6.99

-

10.2

6.65

6.7

18.7

10.7

10.7

26.7

-

-

6.71

6.73

6.73

13.2

-

-

53.1

30.8

31.1

79.2

Nickel (ug/g)

-

-

15

23

16.9

22.8

25

51.3

-

-

12.8

14.4

15.1

32.3

Selenium (ug/g)

-

-

-

-

0.615

0.52

0.52

1.47

-

-

0.473

0.409

0.41

1.2

Uranium (ug/g)
Zinc (ug/g)

-

-

-

-

11

12.4

15.3

42

-

-

7.24

9.4

10.32

36.52

123

315

30

19

93.9

81.3

82.2

221

-

-

93.5

80.9

81.2

220

Thorium-230 (Bq/g)

-

-

-

-

0.02

0.03

0.03

0.05

-

-

0.02

0.02

0.02

0.04

Lead-210 (Bq/g)

-

-

-

-

0.46

0.46

0.47

1.53

-

-

0.45

0.46

0.46

1.52

Radium-226 (Bq/g)

-

-

0.05

0.044

0.05

0.04

0.05

0.12

-

-

0.04

0.04

0.04

0.12

Polonium-210 (Bq/g)

-

-

-

-

0.28

0.24

0.25

0.75

-

-

0.28

0.24

0.24

0.75

Note – Numbers in bold exceed the ISQG. Numbers in bold and italics exceed the PEL. The highest maximum mean is shaded.
Definition of units: ug/g = micrograms per gram; Bq/g = Becquerels per gram.
a = objective not available, or predicted concentration not available.
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