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JACKPINE MINE EXPANSION PROJECT JOINT REVIEW PANEL

Calgary, Alberta

SHELL CANADA ENERGY

APPLICATION TO AMEND APPROVAL 9756 2013 ABAER 011
JACKPINE MINE EXPANSION PROJECT AER Application No. 1554388
FORT MCMURRAY AREA CEAA Reference No. 59540

SUMMARY AND DECISION

[1] Shell Canada Energy (Shell) applied to the Energy Resources Conservation Board
(ERCB) for an amendment to the Jackpine Mine—Phase 1 (Phase 1) Approval 9756 to increase
bitumen production. The Jackpine Mine Expansion Project (the Project), located about 70
kilometres north of Fort McMurray, would include additional mining areas and associated
processing facilities, utilities, and infrastructure and would increase bitumen production by

15 900 cubic metres per day. Shell submitted an environmental impact assessment (EIA) report
to Alberta Environment and Sustainable Resource Development!, the Canadian Environmental
Assessment Agency (CEAA), and the ERCB. The EIA forms part of the application to the
ERCB.

[2] The Oil Sands Conservation Act (OSCA), the Environmental Protection and
Enhancement Act, and the Water Act require provincial approvals for the Project. The Public
Lands Act, the Municipal Government Act, and the Historical Resources Act require ancillary
approvals. The Fisheries Act and the Navigable Waters Protection Act require federal approvals.

[3] The federal Minister of the Environment and the Chairman of the ERCB entered into the
Agreement to Establish a Joint Review Panel for the Jackpine Mine Expansion Project (the
Agreement) on September 20, 2011. They established the Joint Review Panel (the Panel) under it
and appointed Mr. J. D. Dilay, P. Eng. as the Panel chair, and Mr. A. Bolton and Mr. L. Cooke as
Panel members. Under the Agreement, the Panel must conduct its review in a manner that
discharges the responsibilities of the ERCB under the Energy Resources Conservation Act
(ERCA) and the OSCA and discharges the requirements of the Canadian Environmental
Assessment Act, 2012 (CEAA, 2012) and the terms of reference attached as an appendix to the
Agreement.

[4] In July 2012, CEAA, 2012 came into force and repealed the Canadian Environmental
Assessment Act. The Panel’s assessment continued under the process established in section 126
of the CEAA, 2012 as if it had been referred to a review panel under section 38 of the CEAA,
2012. The Minister and Chairman signed an amendment to the Agreement on August 3, 2012, to
account for the CEAA, 2012 changes. The amended Agreement states that the Panel’s report shall
set out the rationale, conclusions, and recommendations of the Panel, relating to the
environmental assessment of the Project, including any mitigation measures and follow-up
program, and a summary of comments received from the public, including Aboriginal persons
and groups. The report must also identify those conclusions and mitigation measures that relate
to the environmental effects to be taken into account under section 5 of the CEAA, 2012.

! Alberta Environment and Alberta Sustainable Resource Development were combined in 2012 to form Alberta
Environment and Sustainable Resource Development
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[5] The Panel conducted a hearing that began in Fort McMurray, Alberta on October 23,
2012, and concluded in Edmonton, Alberta on November 21, 2012.

[6] On June 17, 2013, the Responsible Energy Development Act (REDA) came into force in
Alberta. The REDA repealed the ERCA (which established the ERCB) and created the Alberta
Energy Regulator (AER). In accordance with the terms of the REDA, the AER assumed all of the
ERCB’s powers, duties, and functions under Alberta’s energy resource enactments, which
include the OSCA. Under the terms of the REDA and its Transition Regulation, the AER
assumed the position of the ERCB under the Agreement, and it completed the ERCB’s
responsibilities under the Agreement. Throughout this transition from the ERCB to the AER, the
authority of the Panel members continued without interruption in accordance with the Transition
Regulation.

[7] Section 3 of the ERCA required the Panel to consider whether the Project was in the
public interest when the Panel conducted the hearing. The Panel has therefore included findings
about the public interest in this report to indicate how it considered the public interest when it
conducted the hearing. The Panel is also aware of its responsibilities under section 15 of the
REDA and section 3 of the REDA General Regulation and is satisfied that throughout this
proceeding and in this decision report it has considered the factors that are identified in those
provisions. This includes a consideration of the social and economic effects of the Project and of
the effects of the Project on the environment.

Decision

[8] Having regard for its responsibilities under the REDA, ERCA, OSCA, and CEAA, 2012,
the Panel has carefully considered all of the evidence pertaining to Shell’s application. The Panel
notes that the Project is in an area that is nearly surrounded by other oil sands mines and in
which the government of Alberta has identified bitumen extraction as a priority use. The Panel
further notes that Shell’s application is for an expansion of an existing oil sands mine project.
The Project would provide significant economic benefits for the region, Alberta, and Canada.
Although the Panel finds that there would be significant adverse project effects on certain
wildlife and vegetation, under its authority as the AER, the Panel considers these effects to be
justified and that the Project is in the public interest. The Panel has decided to approve AER
Application No. 1554388 and to amend AER Approval 9756, subject to the conditions in
appendix 5. The Panel expects Shell to adhere to all of the commitments it made to the extent
that those commitments do not conflict with the terms of its AER approval, any other approval or
licence affecting the Project, or any law, regulation, or similar requirement that Shell is bound to
observe.

[9] The Panel finds that the Project would likely have significant adverse environmental
effects on wetlands, traditional plant potential areas, wetland-reliant species at risk, migratory
birds that are wetland-reliant or species at risk, and biodiversity. There is also a lack of proposed
mitigation measures that have been proven to be effective. The Panel also concludes that the
Project, in combination with other existing, approved, and planned projects, would likely have
significant adverse cumulative environmental effects on wetlands; traditional plant potential
areas; old-growth forests; wetland-reliant species at risk and migratory birds; old-growth forest-
reliant species at risk and migratory birds; caribou; biodiversity; and Aboriginal traditional land
use (TLU), rights, and culture. Further, there is a lack of proposed mitigation measures that have
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proven to be effective with respect to identified significant adverse cumulative environmental
effects.

[10] The Panel understands that the provincial and federal governments will need to make
separate decisions about the Project, taking into account the Panel’s report. The Panel
acknowledges that Shell is planning to reclaim the Project footprint to equivalent land capability.
The Panel believes that reclamation is useful but that it will not mitigate all of the significant
effects because some habitat types cannot be reclaimed (e.g., peatlands), and reclamation will not
occur or be complete for many years.

[11] Minimizing adverse effects may be difficult or impractical in a large mine because it
generally requires sterilizing bitumen resources, or it may impose constraints that affect the
ability to operate the mine in a safe, efficient, and economical manner. However, the Panel is
concerned about the lack of mitigation that has proven to be effective for the loss of these
habitats and believes that without additional mitigation, significant adverse effects will occur.

[12] The Panel believes that conservation offsets are one of the few available mitigation
measures that could be used to mitigate these effects. The Panel is also of the view that offsets
used to help mitigate project effects would also help mitigate cumulative effects. However, Shell
did not propose or support the use of conservation offsets, and none of the other participants in
the hearing provided any evidence on the possible location of such offsets that would allow the
Panel to assess the potential for the offsets to further mitigate the effects of the Project. The
Panel therefore recommends that before other provincial and federal approvals are issued, the
governments of Canada and Alberta cooperatively consider the need for conservation offsets to
address some of the likely significant adverse effects of the Project. The Panel also recommends
that if the governments of Canada and Alberta identify offsets as necessary, the selection and
implementation of conservation offsets should consider the effects of the offsets on existing
Aboriginal TLU and consider the need to maintain areas for traditional use by Aboriginal
peoples, including areas containing traditional plants and other culturally important resources.

[13] With regard to the prediction of significant cumulative effects for several key indicator
resources and species at risk, the Panel has determined that the Project itself only contributes
incrementally to some of these effects and that most of these effects result from projects and
disturbances that either currently exist or have already been approved. The Panel took a
conservative and precautionary approach when making these determinations and recognizes that
any determination of significant adverse cumulative effects includes some degree of uncertainty.

[14] The Panel also believes that the Lower Athabasca Regional Plan (LARP), although still a
work in progress, is an appropriate mechanism for identifying and managing regional cumulative
effects, including the proposed biodiversity management framework and new Alberta wetlands
policy (both in development). The LARP is an excellent and important framework for beginning
to introduce a more integrated regional approach, and the Panel strongly encourages Alberta to
continue to implement this regional plan. It is critical that the frameworks, plans, and thresholds
identified in the LARP be put in place as quickly as possible. Future project reviews will benefit
greatly from the completion of this regional approach.

[15] The Panel also notes that the governments of Canada and Alberta have established the
Joint Canada-Alberta Implementation Plan for Oil Sands Monitoring in order to ensure
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environmentally responsible development of the oil sands resource, and this initiative will help
promote a better understanding of cumulative effects in the Lower Athabasca region.

[16] The Panel has made 88 recommendations to the federal and provincial governments
(appendix 6). The Panel believes that these recommendations are important for the successful
implementation of the Project and for the future development of the oil sands area. The Panel
also sets out 22 conditions for Shell (appendix 5).

Summary of Key Findings

[17] While some uncertainties continue at the project level, particularly with groundwater
modelling, bitumen recovery, tailings management, and reclamation, Shell stated that it will
continue to use an adaptive management strategy and will work with regulators to address the
uncertainties and site-specific issues associated with the mining and processing of oil sands in its
lease areas.

[18] The Panel has concluded that the Project would provide significant economic benefits for
the region, the province, and Canada. The Project is an expansion of an existing project and is in
an area where the government of Alberta has identified bitumen extraction as a priority use. Shell
stated that the Project will result in the recovery of about 325 million cubic metres of dry
bitumen over its approximately 40-year life. The municipal, provincial, and federal governments
will all receive significant financial benefits as a result of the Project. The Project will provide
major and long-term economic opportunities to individuals in Alberta and throughout Canada,
and will generate a large number of construction and operational jobs.

[19] The Panel finds that diversion of the Muskeg River is in the public interest, considering
that approximately 23 to 65 million cubic metres of resource would be sterilized if the river is
not diverted, and considering the low level of predicted environmental effects on water quality
and quantity in the lower reaches of the river. The upper reaches of the Muskeg River to be
diverted have low fisheries habitat value, and the evidence indicated only limited Aboriginal use
of the area. The Panel recognizes that the relevant provincial agencies were not at the hearing to
address questions about why the Project is not included in the Muskeg River Interim
Management Framework for Water Quantity and Quality. The Panel believes that there will be
significant and unacceptable sterilization of bitumen if the diversion does not occur.

[20] The Panel recognizes that Shell’s proposal to eliminate mature fine tailings (MFT) from
the Project’s end pit lakes (EPLs) will improve current tailings management practices and could
reduce potential toxicity in receiving water bodies and potential fish tainting risks. The Panel
agrees with the adaptive management concept and concludes that with the implementation of
Shell’s proposed mitigation measures and commitments and with the Panel's conditions,
expectations, and recommendations, significant adverse environmental effects are unlikely to
result from the use of MFT-free EPLs. However, the Panel requires that Shell report on
alternatives to treating EPLs passively and provide a comprehensive economic and technical
assessment of feasible active water treatment options to ensure that EPLs will meet water quality
release criteria at closure.

[21]  Although the Panel has concluded that the Project is in the public interest, project and
cumulative effects for key environmental parameters and socioeconomic impacts in the region
have weighed heavily in the Panel’s assessment. In approving this Project, the Panel has set new
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approval conditions for mining operations, resource conservation, tailings management,
groundwater, EPLs, and reclamation. For a summary of the new conditions, refer to appendix 5.
The Panel has also made recommendations, summarized in appendix 6, to the federal and
provincial governments.

Environmental Effects

[22] The Panel has concerns with some of the methods used by Shell to assess effects on
terrestrial resources and Aboriginal TLU, rights, and culture. These concerns are that the local
study area (LSA) consists of only the Project and existing Phase 1 footprints, that there is a lack
of ecological context, and that the large size of the regional study area (RSA) adopted by Shell
causes a “dilution effect.” The Panel also found it difficult to assess the significance of effects
because of the coarse-scale Landsat imagery Shell used to estimate land cover type, because of
the lack of use of thresholds to determine significance, and because of Shell’s consequent
reliance on professional judgement.

[23] The Panel concludes that it could not rely on Shell’s assessment of the significance of
project and cumulative effects on terrestrial resources. The Panel reviewed the evidence using a
20 per cent loss threshold and considered other factors relating to the reliability of Shell’s
determination of the significance of effects.

[24] The Panel concludes that the Project would have significant adverse environmental
project effects on wetlands, traditional plant potential areas, wetland-reliant species at risk,
migratory birds that are wetland-reliant or species at risk, and biodiversity. The Panel also
concludes that the Project, in combination with past, present, and reasonably foreseeable future
projects, would likely result in significant adverse cumulative effects on wetlands; old-growth
forests; traditional plant potential areas; wetland-reliant species at risk and migratory birds; old-
growth forest-reliant species at risk and migratory birds; caribou; biodiversity; and Aboriginal
TLU, rights, and culture.

[25] The Panel understands that a large loss (over 10 000 hectares) of wetlands would result
from the Project, noting in particular that 85 per cent of those wetlands are peatlands that cannot
be reclaimed. The Panel further understands that wetlands provide important habitat for many
migratory birds and species at risk. Based on the evidence presented, the Panel could not
conclude that the remaining wetlands in the RSA would be sufficient to alleviate the effects of
wetland habitat loss in the LSA. The Panel concludes that the Project would have high-
magnitude, long-term, and likely irreversible effects on wetlands that are in an area nearly
surrounded by, and thus affected by, other existing and approved oil sands mines. The Panel has
determined that due to the adverse effects on wetlands in the LSA, species that rely on these
habitats would be significantly affected. The Panel finds the effects on species reliant on
wetlands to be high in magnitude, regional in scope, long-term, and potentially irreversible. The
Panel also finds that significant cumulative effects on wetlands and wetland dependent species
are likely in the RSA.

[26] The Panel finds that there would be high-magnitude, long-term, but possibly reversible
cumulative effects on old-growth forest in the far future (2165). The Panel believes that Shell’s
estimation of remaining old-growth in the RSA is, at best, uncertain, and thus using the
precautionary approach the Panel concludes that there would be significant cumulative effects.
The Panel also believes that reclamation will not sufficiently mitigate the effects on species at
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risk and migratory birds that rely on old-growth forest because of the substantial amount of time
needed to re-establish habitat. The Panel has also determined that there would be significant
adverse cumulative effects on species that rely on old-growth forests.

[27] The Panel finds that most of the high and moderate traditional plant potential in the LSA
will be lost during the construction and operation phases and that after closure and reclamation
the high and moderate traditional plant potential will decrease in the LSA by 7 and 52 per cent,
respectively. Given that most of the Project area will not support traditional plants for several
generations, the Panel also considers the effects to be long-term. The Panel notes that some
traditional plants may never re-establish because they occur on wetlands that cannot be
reclaimed. The Panel also notes that although Shell’s planting prescription for achieving the
desired post-reclamation range of ecosite phases includes some traditional plants, Shell largely
relies on natural ingress and that there is limited opportunity to place topsoil and subsoil directly.
For these reasons, the Panel finds that there would be significant adverse project effects on
traditional plant potential areas. The Panel also concludes that the Project would have significant
adverse cumulative effects on traditional plant potential in the RSA because of the significant
levels of disturbance predicted for areas of high and moderate traditional plant potential, the long
time lag between disturbance and reclamation, and the uncertainty associated with wetlands
reclamation.

[28] The Panel notes that a substantial amount of habitat for migratory birds that are wetland
or old-growth forest dependent will be lost entirely or lost for an extended period. The Panel
finds the project effects on wetland and old-growth forest-reliant migratory birds to be moderate
in magnitude, regional in extent, long-term, and potentially irreversible given that some habitat
types cannot be reclaimed. The Panel concludes that these effects would be significant. The
Panel further concludes that there would be significant cumulative effects on wetland and old-
growth forest-reliant migratory birds, mainly as a result of the effects on habitat loss of past,
present, and future projects in combination with the Project.

[29] The Panel notes that caribou, a species at risk that appears to be declining to extirpation
in some herds, are traditionally and culturally important to Aboriginal people. The Panel finds
that there has been and would continue to be significant adverse cumulative effects on caribou
largely due to the catastrophic loss of caribou habitat from the preindustrial case (PIC) to the
application case. The Panel concluded that Project effects would likely result primarily from a
potential increase in predation on caribou in adjacent areas due to the increasing loss of habitat
for caribou predators (e.g., wolves) within the Project LSA.

[30] The Panel has assessed the effects on biodiversity at the species, ecosystem, and
landscape levels. The Panel believes that there appears to be a high potential for significant loss
of biodiversity based on overall wildlife habitat loss, unproven methods for reclamation of
peatlands and old-growth forest, and the long time lag between disturbance and reclamation. The
Panel finds a high-magnitude, long-term, potentially irreversible effect on biodiversity at the
LSA scale and concludes that it is a significant effect. The Panel also finds that there would be
significant adverse cumulative effects on biodiversity in the RSA.

[31] The Panel is concerned about the lack of mitigation measures proposed for loss of
wildlife habitat in the LSA that have been shown to be effective, particularly for wetland and
old-growth habitat used by species at risk and migratory birds. The Panel believes that without
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additional mitigation, there will be significant adverse effects on species abundance and
diversity. The Panel believes that these adverse project effects, if not adequately mitigated, will
contribute to adverse effects on biodiversity as well. Given the predicted declines in biodiversity
in the RSA, the degree of error associated with Shell’s estimates, the loss of habitat for species at
risk, the uncertainty associated with habitat reclamation, and the lack of mitigation shown to be
effective, the Panel finds a significant adverse effect on biodiversity in the RSA as a result of the
cumulative effects of the application case and the planned development case (PDC) compared
with the PIC. Despite uncertainty around appropriate thresholds to be used, the Panel believes
that cumulative effects on wildlife observed in both the application case and PDC in the Project
area have exceeded or are approaching some of the proposed thresholds, resulting in significant
adverse effects on biodiversity. Although the Panel recognizes that LARP and other regulations
and policies of the government of Alberta do not currently mandate the use of conservation
offsets in the oil sands region, given that there are few options available for avoiding or
minimizing the adverse effects of large surface mines, the Panel believes that the use of
conservation offsets may be necessary.

[32] The Panel recognizes that numerous issues and challenges are related to the regional
environmental effects of oil sands development. It is clear that critical issues about oil sands
development are increasingly not project specific, and successful management of these issues is
often not the sole responsibility of an applicant or proponent. As has been the case with other
recent decisions on mineable oil sands development, many of the concerns and issues related to
this proposal have to do with the pace of development of the mineable oil sands and the capacity
of the regional environment to absorb these developments without creating effects that result in
further development not being in the public interest. The Panel believes that a more integrated
and comprehensive approach is required to adequately address cumulative effects of mineable oil
sands development. While the LARP is an essential first step, its value will be fully realized only
when all of its frameworks and thresholds are in place and being applied. The Panel encourages
the government of Alberta to continue the processes associated with implementation of the LARP
on an urgent basis.

Effects on Aboriginal Traditional Land Use, Rights, and Culture

[33] The Panel finds that the Project will result in the loss of lands and some resources used
for TLU activities and that this will affect some Aboriginal people who use the Project area. The
Panel finds that the mitigation measures proposed by Shell are not sufficient to fully mitigate
these effects. The Panel believes, however, that project effects alone are unlikely to destroy or
fundamentally alter the ability of the Aboriginal groups to practise TLU activities or to exercise
their rights. The Panel therefore finds that project effects, while adverse, are not likely to be
significant.

[34] In contrast, the Panel finds that project effects, in combination with the effects of other
existing, approved, and planned developments and other disturbances in the region surrounding
the Project are likely to result in significant adverse cumulative effects on Aboriginal TLU,
rights, and culture. The Panel finds that significant areas have already been or will be lost for the
purposes of TLU as a result of existing, approved, and planned activities. The Panel also finds
that natural disturbances and other resources important for the practise of Aboriginal TLU,
rights, and culture such as wetlands, old-growth forests, traditional plant potential areas,
migratory birds, and wildlife species, such as caribou, have been or will be subject to significant
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adverse cumulative effects. The Panel recognizes that disturbed areas will eventually be
reclaimed, but this will not occur for many years, some types of habitat cannot be reclaimed, the
landscape will be significantly altered, and some species loss may be irreversible. The long-term
and possibly irreversible nature of these effects has significant implications for the sustainability
of traditional ecological knowledge, TLU practices, Aboriginal and treaty rights, and culture.

[35] The Panel believes that determining the significance of project and cumulative effects on
TLU and on Aboriginal and treaty rights and culture is a complex exercise that cannot be done
simply by looking at the availability of the required resources and access to them. A thorough
and proper assessment requires an understanding and integration of a host of issues, including
effects on the availability of and access to the resources important to Aboriginal people and the
combined effects of noise, odours, barriers to access, perceived contamination of resources,
socioeconomic effects, cultural practices, and other factors that influence the choices of people
about whether to engage in TLU activities. In addition, the number and variety of projects and
activities occurring in the oil sands region, the multiplicity of TLU, rights, and cultural practices
associated with the various Aboriginal groups, and a lack of consensus on the appropriate
methodology and thresholds for determining when significant adverse effects on Aboriginal
TLU, rights, and culture might be occurring make it challenging for individual project
proponents, as well as panels such as this one, to complete these assessments. The Panel agrees
with Shell and the Aboriginal groups participating in this review that completing cumulative
effects assessments on a regional basis, rather than on a project-by-project basis, would be more
effective and would reduce the potential for individual project cumulative effects assessments to
produce inconsistent results.

[36] Itis apparent to the Panel that the mitigations being proposed by individual project
proponents are not effective at avoiding significant adverse cumulative effects on TLU in the
Project region. The Panel acknowledges that the intent of the LARP is to take more of a
cumulative-effects-based approach to managing environmental effects in the Lower Athabasca
Region, but notes that the LARP does not specifically address TLU issues. Instead, the LARP
provides for continued consultation and engagement with Aboriginal peoples to help inform land
and natural resource planning in the region. Several of the Aboriginal groups expressed concern
that the LARP does not address their concerns and does nothing to ensure ongoing traditional use
of the land or to protect their Aboriginal or treaty rights. The absence of a management
framework and associated thresholds for TLU makes it very difficult for Aboriginal groups,
industry, and panels such as this one to evaluate the impact of individual projects on TLU. The
Panel believes that to inform land use planning and allow better assessment of both project and
cumulative effects on Aboriginal TLU, rights, and culture, a TLU management framework
should be developed for the Lower Athabasca Region. The Panel recommends that Alberta
develop and implement a TLU management framework for the Lower Athabasca region as a
component of the LARP. The Panel recommends that the government of Alberta develop this
framework with the involvement of all of the Aboriginal peoples who practise their rights in the
oil sands region and who are affected by industrial development.

[37] All of the Aboriginal groups that participated in the hearing raised concerns about the
adequacy of consultation by Canada and Alberta, particularly with respect to the management of
cumulative effects in the oil sands region and the impact of these effects on their Aboriginal and
treaty rights. In its submissions to the Panel on the questions of constitutional law, Canada and
Alberta both advised the Panel that Crown consultation with Aboriginal groups was not complete
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and that the Panel's report would inform the Crown's subsequent decisions about Aboriginal
consultation. The Panel notes that it has determined that the Project may affect Aboriginal TLU,
rights, and culture and that the cumulative effects of existing, approved, and planned
development on Aboriginal TLU, rights, and culture are likely to be significant. The Panel
recommends that Canada and Alberta each consider the Panel’s findings in this report when it
assesses the adequacy of Crown consultation that has occurred to date in relation to the Project,
and when it considers what further consultation may be needed or desirable in order to complete
their respective consultation obligations to affected Aboriginal groups.

Section 5 of CEAA, 2012

[38] Conclusions, mitigation measures, and recommendations related to section 5(1) of the
CEAA, 2012 in this report can be found in the following sections: No Net Loss Plan; Effects of
Tailings Ponds on Migratory Birds; Diversion of the Muskeg River; Effects on Wetlands; Effects
on Old-growth Forests; Effects on Traditional Plant Potential Areas; Effects on Wildlife and
Their Habitat; Human Health; Physical and Cultural Heritage Resources; Capacity of Renewable
Resources; and Effects on Aboriginal Traditional Land Use, Rights, and Culture. These sections
provide the Panel’s findings on

. the effects on fish and fish habitat, and migratory birds; and

« with respect to Aboriginal peoples, the effects in Canada of any change to the environment in
health and socioeconomic conditions, physical and cultural heritage, or the current use of
lands and resources for traditional purposes, and to any structure, site, or thing that is of
historical, archaeological, paleontological, or architectural significance.

[39] Conclusions, mitigation measures, and recommendations related to section 5(2) of the
CEAA, 2012 in this report can be found in the following sections: No Net Loss Plan; Water
Withdrawal from the Athabasca River; and Diversion of the Muskeg River. These sections
provide the Panel’s findings on the effects that may be caused to the environment and are
directly linked or are necessarily incidental to a federal authority’s exercise of a power or
performance of a duty or function that would permit the carrying out of the project. For this
Project, the federal regulatory approvals that may be issued are those required by the Department
of Fisheries and Oceans and Transport Canada.
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INTRODUCTION
Application(s)

[40] In December 2007, Shell Canada Energy (Shell) applied to the Energy Resources
Conservation Board (ERCB), in accordance with the Energy Resources Conservation Act
(ERCA) and section 13 of the Oil Sands Conservation Act (OSCA), for an amendment to
Jackpine Mine—Phase 1 (Phase 1) Approval No. 9756 to increase bitumen production at its
Jackpine Mine (JPM). The Jackpine Mine Expansion Project (the Project) includes additional
mining areas and associated processing facilities, utilities, and infrastructure. Shell also applied
to the ERCB to receive third-party oil sands material at the facilities for processing and to
produce and ship oil sands material from the Project for processing at third-party facilities.

[41]  Shell submitted an environmental impact assessment (EIA) report to Alberta
Environment and Sustainable Resource Development (ESRD), under Environmental Protection
and Enhancement Act (EPEA), for an amendment to and renewal of the Phase 1, 10-year
operating approval (No. 153125-00-00 as amended). Shell prepared a single EIA to assess the
combined effects of the Project and Pierre Rive Mine project (PRM). Shell also applied under the
Water Act to amend and renew an existing licence to divert water for use at the Phase 1 Project
and for a new licence to divert water from the Athabasca River and other surface and
groundwater sources for the Project. Shell submitted a copy of the EIA to the ERCB and to the
Canadian Environmental Assessment Agency (the Agency) as required by the Canadian
Environmental Assessment Act, 2012 (CEAA, 2012).

[42] The Project will involve

« expanding the Phase 1 mining area as shown in figure 1;

« building ore handling, conditioning, and bitumen extraction facilities, and a high-temperature
froth treatment facility at the Phase 1 site;

. constructing a new external tailings disposal area (ETDA); and
« diverting 22 kilometres (km) of the main stem of the Muskeg River.

[43] Phase 1 is about 70 km north of Fort McMurray, Alberta. Shell expects that the
processing capabilities of these modifications and additions will increase the average capacity of
the facilities by approximately 15 900 cubic metres per day (m®/d) of dry bitumen, for a total
average capacity of the expanded facilities of approximately 47 700 m*/d of equivalent dry
bitumen.

[44] ESRD determined that the EIA was complete in October 2010. The Project was subject to
an environmental assessment under the CEAA, 2012 because components of the Project required
authorizations under section 35(2) of the Fisheries Act and section 5(1) of the Navigable Waters
Protection Act (NWPA). On December 13, 2010, the federal Minister of the Environment
referred the Project’s environmental assessment to a review panel.

[45] The OSCA, the EPEA, and the Water Act require provincial approvals for the Project. The
Public Lands Act, the Municipal Government Act, and the Historical Resources Act require
ancillary approvals. The Fisheries Act and the NWPA require federal approvals.
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Joint Review Process

[46] On September 20, 2011, the federal Minister of the Environment and the Chairman of the
ERCB announced the Agreement to Establish a Joint Review Panel for the Jackpine Mine
Expansion Project (the Agreement) for the Project (see appendix 3). The Agreement set up a
three-member panel (the Panel), which will be referred to throughout this report as the Panel, to
review the Project.

[47] The Minister and the Chairman appointed Mr. J. D. Dilay, P. Eng., as the Panel chair and
Mr. A. Bolton, P. Geo., and Mr. L. Cooke as Panel members. The Panel members and secretariat
members visited the site by helicopter on November 16, 2011.

[48] Subsequently, the Minister and Chairman signed an amendment to the Agreement on
June 8, 2012, to coordinate the review process with the proposed Shell PRM. In July 2012, the
Canadian Environmental Assessment Act (CEAA) was repealed and the CEAA, 2012 came into
force. The Panel’s assessment continued under the process established in section 126 of the
CEAA, 2012 as if it had been referred to a review panel under section 38 of the CEAA, 2012. The
Minister and Chairman signed an additional amendment on August 3, 2012, to account for the
CEAA, 2012 changes.

[49] Under the Agreement, the Panel must conduct its review in a manner that discharges the
responsibilities of the ERCB under the ERCA and the OSCA as well as discharging the
requirements set out in the CEAA, 2012. The Panel has all the powers and duties of a panel
described in section 45 of the CEAA, 2012 and of a division of the ERCB described in section 8
of the ERCA. The Agreement described the terms, conditions, and process to be followed by the
Panel when conducting the joint review. The Agreement also described the scope of the
environmental assessment. Table 1 summarizes the key steps of the review process and the
associated timelines.

[50] Shell’s EIA as submitted in 2007 used a base case, an application case, and a planned
development case (PDC) defined as follows:

. Base case —existing and approved developments
« Application case—base case plus the Project
. PDC—application case plus planned developments

[51] On October 3, 2011, the Panel announced a public comment period on the adequacy of
Shell’s EIA and Application. On January 30, 2012, the Panel determined that the information
provided by Shell was not sufficient to proceed to a public hearing and therefore sent
supplemental information requests to Shell.

[52] In May 2012, Shell submitted a response to the Panel’s SIRs and updated its assessment
cases to account for revisions to the September 2011 project inclusion list and separation of the
Project from the PRM effects. Shell referred to these cases as the 2012 base case, the 2012 JPME
application case, and the 2012 PDC. Shell also included a preindustrial case (PIC) to address the
Panel’s SIRs, which it stated represents conditions before substantial industrial development of
the region. Shell stated that because information for some components is lacking, the PIC is
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based on the oldest data available, or on the most representative data available for each
component.

[53] After receiving the additional information from Shell, the Panel announced a second
public comment period to allow the public to review this information. On August 15, 2012, the
Panel determined that more information was required and asked Shell to provide the information
on or before September 7, 2012. Shell committed to providing the information, and the Panel
issued the notice of hearing on August 17, 2012.

[54] The Panel’s report uses the most recent data provided by Shell: therefore, references to
the base case, application case, PDC, and PIC are all for the most recent cases, e.g., 2012 base
case, 2012 JPME application case, 2012 PDC, and PIC.

Key dates in the review process

Date

Process Step

December 20, 2007
January 10, 2008
May 30, 2008

June 16, 2008
October 24, 2008
December 18, 2009
March 2, 2010
June 4, 2010

July 21, 2010
August 9, 2010
October 14, 2010
December 13, 2010
May 27, 2011

July 22, 2011

September 20, 2011

October 3, 2011 to
December 16, 2011

November 15, 2011
January 18, 2012
January 30, 2012
March 1, 2012

May 16, 2012

June 4, 2012 to August
3,2012

June 8, 2012
August 3, 2012
August 15, 2012
August 17, 2012

Application submitted

Application registered with ERCB
EIA update submitted

Joint notice of application issued (ERCB & ESRD)
Round 1 SIR sent (ERCB & ESRD)
Response to round 1 SIR

Round 2 SIR sent (ERCB & ESRD)
Response to round 2 SIR

Round 3 SIR (ESRD only)
Response to round 3 SIR

ESRD determined EIA complete
EIA referred to a review panel
Additional information submitted

Traditional knowledge (TK) and traditional land use (TLU) supplemental information
submitted

Joint Review Panel established and agreement announced
Public comment period on sufficiency of information submitted to date

Additional information submitted to the Panel by Shell

Additional information submitted to the Panel by Shell

Round 1 SIR by the Panel

Initial response to round 1 Panel SIR by Shell

Further response to round 1 Panel SIR by Shell

Public comment period on sufficiency of information in responses to Panel SIR

Amended Panel agreement signed
Amendment #2 to Panel agreement signed
Round 2 Panel SIR

Notice of hearing issued
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Date Process Step

September 7, 2012 Response to round 2 Panel SIR by Shell
October 23, 2012 Hearing on questions of constitutional law
October 26, 2012 Panel ruling on questions of constitutional law

October 29, 2012 to Hearing
November 21, 2012

January 7, 2013 Hearing record closed

Participant Funding Program

[55] The Agency allocated $119 9702 among the following five applicants to help with their
review of the EIA and their participation in the public hearing: John Malcolm on behalf of the
Non-status Fort McMurray/Fort McKay First Nation (NSFMFM) and Clearwater River Paul
Cree Band No. 175 (Clearwater Band), Patricia Whiteknife, Amanda Annand, Sierra Club
Canada (Prairie chapter), and the Oil Sands Environmental Coalition (OSEC).

[56] The Agency allocated $357 050° among the following five Aboriginal groups to help
with their review of the EIA and their participation in the public hearing, including prehearing
engagement and consultation activities with the federal government that are linked to the EIA:
Athabasca Chipewyan First Nation (ACFN), Mikisew Cree First Nation (MCFN), Métis Nation
of Alberta Association Region 1; Fort McKay First Nation (FMFN); and Fort McMurray #468
First Nation (FMMFN #468).

Questions of Constitutional Law

[57] Part 2 of the Administrative Procedures and Jurisdiction Act (APJA) states that a decision
maker does not have jurisdiction to determine a question of constitutional law unless it is
designated under the act as having authority to decide the question. Under the Authorities
Designation Regulation, Alta. Reg. 64/2003, the ERCB is a designated decision maker with
authority to decide all questions of constitutional law as defined in the APJA.

[58] Prior to the hearing, the Panel received notices of questions of constitutional law (NQCL)
from the ACFN, the FMMFN #468, and the Métis Nation of Alberta (MNA) (made up of Métis
Nation of Alberta Region 1, Métis Nation of Alberta, Fort McMurray Métis Local 1935, Fort
Chipewyan Local 125, and named individuals). On October 18, 2012, the FMMFN #468 advised
the Panel that the FMMFN #468 would not be pursuing or leading any evidence in support of its
NQCL.

[59] The ACFN's NQCL posed the following questions:

1) Has the Crown in right of Alberta discharged the duty to consult and accommodate ACFN with
respect to the potential adverse effects of the Project on ACFN's treaty rights, as mandated by
[Treaty 8] and s. 35 of the Constitution Act, 19827

2) Has the Crown in right of Canada discharged the duty to consult and accommodate ACFN with
respect to the potential adverse effects of the Project on ACFN's treaty rights, as mandated by
[Treaty 8] and s. 35 of the Constitution Act, 19827

2 Money allocated does not necessarily equate to money disbursed (e.g., if a group did not participate in the hearing).
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[60] The Panel considered that the MNA's NQCL posed the following question:

1) Has the Government of Alberta upheld its duty to consult with the Métis people whose rights will
be impacted by this project? The MNA asserts that these rights exist and are and have been
asserted by the MNA Region 1 throughout this process.

[61] The Panel provided a process for receiving written submissions concerning any matters
that could bear on the Panel’s jurisdiction over or consideration of the questions presented in the
NQCLs. The Minister of Justice and the Attorney General of Alberta (Alberta), the Attorney
General of Canada (Canada), Shell, and the FMMFN #468 filed written submissions. ACFN and
MNA provided written submissions replying to Alberta’s, Canada’s, and Shell’s submissions.

[62] After considering the written submissions, the Panel decided to hold a hearing session in
Fort McMurray on October 23, 2012, to receive oral argument on the matters addressed in the
submissions. All of the parties that filed written submissions concerning the NQCLs participated
in the oral hearing, except for the FMMFN #468.

[63] On October 26, 2012, the Panel released a written decision stating that it did not have
jurisdiction over the questions of constitutional law, and (in any event) that it would be
premature for the Panel to make a finding on the questions of constitutional law. The Panel
found that it does not have an express grant of statutory authority to consider the adequacy of
Crown consultation in relation to the Project. Although the Panel is empowered by statute to
consider questions of constitutional law relating to the matters before it in this proceeding or
arising from its statutory mandate, the questions presented in the NQCLs do not arise from
either. As a result, the Panel does not have jurisdiction over the questions of constitutional law
raised in ACFN’s and MNA’s NQCLs.

[64] The Panel also found that even if the Panel had jurisdiction over the questions of
constitutional law raised in the NQCLs, it would be premature for the Panel to make a finding on
the adequacy of Crown consultation and make a decision in reliance on that finding (if the Panel
concluded that consultation was inadequate). The Crown conduct that gives rise to the duty to
consult will continue after this proceeding is completed and after the Panel has issued its report.
The Panel's report will inform the Crown’s subsequent decisions about constitutional
consultation, and opportunities will exist for the Crown and Aboriginal groups to continue the
consultation process. When that process is completed, and if the Crown's decision is that
constitutional consultation is adequate, the Aboriginal groups will be entitled to challenge the
Crown's decision if they are not satisfied with the results of that process.

[65] Notwithstanding that the Panel decided that it could not consider the questions of
constitutional law because it did not have jurisdiction to do so, the Panel confirmed that it would
consider all the evidence and argument relating to the potential effects of the Project on
Aboriginal groups and individuals in accordance with the terms of the Agreement.

[66] The Panel set out its reasons for the foregoing decision in a letter from the Panel to all
interested parties dated October 26, 2012 (see appendix 4).

[67] On October 26, 2012, ACFN filed a motion for an adjournment of the hearing to allow
ACFN to apply to the Court of Appeal for leave to appeal the Panel’s decision in relation to the
questions of constitutional law filed by ACFN. Shell, Alberta, and Canada filed written
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responses to the ACFN’s motion. On October 29, 2012, the Panel heard oral submissions on
ACFN’s motion. On October 30, the Panel gave an oral decision denying ACFN’s motion for
adjournment.

[68] ACFN and MNA applied to the Alberta Court of Appeal for leave to appeal the Panel’s
decision of the Panel that it had no jurisdiction to consider their questions of constitutional law.
The Court dismissed the applications on November 26, 2012. On April 11, 2013, the Supreme
Court of Canada dismissed ACFN’s application to obtain leave to appeal the Court of Appeal’s
decision.

Participant Involvement in the Review Process
Industrial Organizations

[69] Imperial Oil Resources Ventures Limited (Imperial) provided a statement of concern to
ESRD in 2008 but later withdrew it. Fort Hills Energy Corporation (FHEC) provided a notice of
intervention, which it later withdrew. Total E&P Canada Limited (Total) stated that it did not
have any specific objections to the Project.

[70] Syncrude Canada Limited (Syncrude) provided a statement of concern to ESRD. It
participated in the hearing by cross-examining witnesses and giving final argument. It did not
oppose the approval of the Project but had some concerns about how the Project could impact
Syncrude’s operations and plans.

[71] Northland Forest Products Limited stated that it was concerned that the Project could
adversely affect the long-term sustainability of its forest management unit, but it did not
participate in the hearing.

Regional Municipality of Wood Buffalo

[72] The Regional Municipality of Wood Buffalo (RMWB) participated throughout the
review process, including providing comments on the draft Agreement and comments on the
sufficiency of Shell’s information and responses to SIRs. It participated in the hearing by sitting
a witness panel, cross-examining other interested parties at the hearing, and making final
argument. RMWB withdrew its statement of concern on October 18, 2012, and said that it did
not object to the Project but remained concerned about the socioeconomic impacts on the region
as a result of oil sands development.

Aboriginal Groups (in alphabetical order)

[73] ACFN provided a statement of concern to ESRD in 2008. It provided written submissions
to the Panel, including comments on the draft Agreement and comments on the response to SIRs
by Shell, some of which it jointly submitted with MCFN. ACFN provided an Integrated
Knowledge and Land Use Report and Assessment for Shell Canada’s Proposed Jackpine Mine
and Pierre River Mine (IKLU Report) that concluded the projects would cause significant
adverse residual effects on ACFN’s knowledge and use. ACFN asked that the Panel not approve
the Project and that a five year moratorium be imposed on further oil sands development while
proper planning is completed and put in place. ACFN participated in the hearing, including
sitting witness panels, cross-examining Shell and other parties, and making final argument.
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ACFN was concerned about project and cumulative effects in the oil sands region on its
traditional way of life, Aboriginal and treaty rights, and culture. It expressed specific concerns
about the Project’s effect on the Muskeg River and about the adequacy of Crown consultation.

[74] The FMFN and Fort McKay Métis Community Association ([FMMCA] also known as
Métis Local #63). Both parties are collectively referred to as Fort McKay. Fort McKay
participated throughout the review process, including providing comments on the draft
Agreement. On October 1, 2012 Fort McKay provided a written submission to participate in the
hearing and requested that the Panel find that the Project is not, at this time, in the public interest
pursuant to the ERCA and recommend to the Governor in Council (GIC) that no approvals be
issued that would allow the Project to proceed, because the Project’s significant and adverse
effects, including its added contribution to the loss and infringement of Fort McKay’s treaty and
Aboriginal rights, are not justified in the circumstances, pursuant to s. 52 and 7 of CEAA, 2012.

[75] On October 26, 2012 and October 29, 2012 the Panel received letters from the FMFN and
FMMCA stating that the FMFN and FMMCA wished to withdraw their objections to the Project
on the basis that they entered into an agreement with Shell regarding the site-specific impacts of
the Project. FMMCA indicated that it was withdrawing all recommendations from its October 1,
2012, submission, except for those related to cumulative effects management and Crown
consultation and accommodation. The letters also stated that FMFN and FMMCA both had
outstanding concerns regarding the cumulative impacts of regional development and the lack of
consultation and accommodation by Alberta and Canada with respect to these impacts on their
lands and Aboriginal and treaty rights. FMFN and FMMCA stated that they intended to
participate jointly in the hearing by legal representation and final argument and reserved the right
to file submissions, cross examine parties and call witnesses. Fort McKay did not provide a
witness panel at the hearing but was represented by counsel who cross-examined interested
parties and provided final argument.

[76] FMMFN #468 provided a letter of objection to the Project on October 2, 2008. It
participated throughout the review process and provided written submissions on the sufficiency
of Shell’s information and response to the Panel’s SIRs. Its legal counsel cross-examined
interested parties and provided final argument; however, it did not sit a witness panel. FMMFN
#468 expressed concerns that Shell did not provide funding for it to complete a technical review
or traditional land use (TLU) study. It had concerns about project and cumulative effects on
terrestrial resources and how these effects would impact its treaty rights and current use of land
for traditional purposes. It also raised concerns about water quantity and quality.

[771 MNA represented members in the region from Lac La Biche to Fort Chipewyan, Alberta,
Meétis Locals 1935 and 125, and Métis individuals. MNA participated in the review process,
including providing comments on the sufficiency of Shell’s information and response to the
Panel’s SIRs. MNA participated at the hearing by cross-examining interested parties, providing
witness panels, and providing final argument. MNA indicated that Shell’s EIA was lacking in
information about Métis traditional use. It was concerned about effects on its use of lands and
resources, socioeconomic impacts, and Shell’s and the Crown’s consultation for the Project. It
also raised issues related to capacity funding.

[78] MCEFN submitted a statement of concern to ESRD in September 2008. MCFN
participated in the review process by providing written submissions and comments to the Panel,
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including comments on the draft Agreement and comments on the response to SIRs by Shell,
some of which were jointly submitted with the ACFN. The MCFN provided an Indigenous
Knowledge and Traditional Use Report and Assessment for the Jackpine Mine Expansion
Project and Pierre River Mine Project, which concluded that the projects would cause
significant adverse residual effects on MCFN’s rights and indigenous knowledge. MCFN
provided a hearing submission; however, it withdrew its statement of concern on October 2,
2012, stating that it did not object to the approval of the Project but that it remained concerned
about cumulative effects in the Athabasca region and about Crown consultation. MCFN cross-
examined the government of Canada and provided closing arguments at the hearing but did not
present witnesses to speak to its filed evidence, nor was its evidence tested through cross-
examination or questioning by Shell or the Panel.

[79] The Non-status Fort McMurray and Fort McKay First Nation (NSFMFM) and Clearwater
River Paul Cree Band #175 (Clearwater Band) filed an objection to the Project with the ERCB
on February 23, 2011. The NSFMFM and Clearwater Band objected to the Project on the basis
that it would result in adverse impacts to their rights under section 35(1) of the Constitution Act,
1982. John Malcolm testified that he was the interim Chief of the NSFMFM and the Band
Manager of the Clearwater Band and was authorized to represent the NSFMFM and Clearwater
Band’s interests with respect to consultation and environmental assessment of the Project.
NSFMFM and Clearwater Band participated in the hearing by way of cross-examination, sitting
a community witness panel, cross-examining Shell and other parties and making final argument.
They were concerned about effects on their TLU, culture, socioeconomic conditions, air quality,
and traditional food.

Members of the Public Attending the Hearing

[80] Dr. Anna Zalik and Isaac Osuoka provided a hearing submission. Dr. Zalik participated
in the hearing to present evidence and to cross-examine Shell. Both individuals submitted that
the Project should be denied approval on the grounds that it violates the treaty rights of ACFN
and other Aboriginal peoples and the long-term rights of community members in the area. They
also stated that the Project would have negative consequences for the regional and global
environment and hence would not be in the best interests of Albertans and Canadians.

[81] Donna Deranger identified herself as an ACFN Elder. She made a statement at the
hearing about water quality, traditional use, and socioeconomic and cultural issues. She did not
want to be cross-examined.

[82] Mary Tourangeau stated that she was a member of FMFN. She attended the hearing to
provide evidence that responded to another participant’s evidence concerning Mr. Laviolette’s
use of her trapline. She was available for cross-examination.

Non-Governmental Organizations Attending the Hearing

[83] Keith Stewart of Greenpeace provided a hearing submission and participated in the
hearing by presenting information and being cross-examined. His concerns related to cumulative
greenhouse gas emissions for oil sands projects.

[84] OSEC provided a statement of concern to ESRD. It participated throughout the review
process, including providing comments on the adequacy of Shell’s information. It participated in
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the hearing by way of written submissions, a witness panel, cross-examination, and final
argument. OSEC submitted that the Project would cause significant adverse effects that would
not be mitigated and that it was not in the public interest.

[85] Sierra Club Prairie participated in the hearing by presenting evidence and by cross-
examining Shell’s witnesses. It was concerned about the potential that a tailings containment
facility may fail.

Non-Governmental Organizations not Attending the Hearing

[86] Several non-governmental organizations provided letters or written submissions to the
Panel including Alberta Wilderness Association, Keepers of the Athabasca, Sierra Club®,
ForestEthics Advocacy, Environmental Defence, Nature Canada, World Wildlife Fund Canada,
Earthjustice and Ecojustice, Natural Resources Defense Council, and Keepers of the Athabasca.

[87] Sierra Club’s main concerns related to climate change effects of oil sands extraction,
processing, and combustion and downstream effects of pipeline transport and refining.
ForestEthics Advocacy’s concerns related to effects on the boreal forest and the Athabasca
River, and from tailings ponds and cumulative effects on wildlife and acid rain. It was also
concerned about the increased number of pipelines and First Nation consultation by Shell and the
federal government. Environmental Defence opposed the Project because of concerns about
adverse environmental effects, including effects on wildlife, specifically caribou and migratory
birds, water and air quality, and global warming. Nature Canada was concerned about the long-
term effects on specific bird populations, and it questioned the adequacy of Shell’s information.
World Wildlife Fund Canada provided information on the absence of and need for an ecosystem
base flow* (EBF) threshold for the Lower Athabasca River. Earthjustice and Ecojustice provided
a submission on behalf of the Center for Biological Diversity, the Council of Canadians,
Environmental Defence, ForestEthics, Friends of the Earth, the National Wildlife Federation, the
Natural Resources Defense Council, and the Sierra Club. The submission discussed the
cumulative effects of oil sands on migratory birds and caribou. The Natural Resources Defense
Council submitted a letter opposing the Project, and it provided information on cumulative
greenhouse gas emissions from the Project and the effects of oil sands mining on migratory
birds. Keepers of the Athabasca provided a submission on cumulative effects of oil sands
development. These groups were contacted by counsel for the Panel to determine if they
intended to participate in the oral hearing, however, none of them indicated an intention to
participate further in the process.

Comments from the Public

[88] The Panel received a form letter from many people urging the Panel to reject the Project.
It focused mainly on air emission effects and tailings waste.

® Sierra Club as stated here is a United States based national organization that provided separate submissions from
Sierra Club Prairie.

* Ecosystem base flow — Refers to a threshold streamflow value below which a component of the aquatic
ecosystem is believed to be under increased stress. (Alberta Environment and Fisheries and Oceans Canada. Water
Management Framework: Instream Flow Needs and Water Management System for the Lower Athabasca River..,
February 2007.)
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[89] The Agency received many e-mails entitled “No tar sands expansion” that opposed the
Project, focusing on land and river disturbance and greenhouse gas emissions.

[90] Many people sent e-mails using a form that was not created or provided by the Panel,
expressing various concerns with the Project. A few of these people participated further in the
process (see appendix 1).

[91] Other people sent letters or e-mails to the Panel during the review process, mostly
objecting to the Project.

[92] Clinton Westman provided a hearing submission but could not attend the hearing. His
submission discussed assessing effects of oil sands development on Aboriginal people.

Government of Canada

[93] The Government of Canada participated throughout the review process, providing
comments on the draft Agreement, sufficiency of information, and response to SIRs from Shell.
Departments involved included Department of Fisheries and Oceans Canada (DFO), Transport
Canada (TC), Environment Canada (EC), Natural Resources Canada (NRCan), Health Canada
(HC), and Parks Canada Agency (Parks Canada). DFO, TC, NRCan, and EC provided
submissions and attended the hearing with a witness panel. The Government cross-examined
other participants and made final argument.

[94] Parks Canada stated that it manages and administers Canada’s national heritage and
preserves and presents the rich diversity of Canada’s natural and cultural heritage to the benefit
of Canadians and visitors from around the world. On December 16, 2011, Parks Canada
provided a letter of comment on the sufficiency of the EIA, indicating that the EIA was not
sufficient to go to hearings and highlighted areas where it was deficient which included not using
a preindustrial case, not including the Athabasca River Delta portion of the Peace Athabasca
Delta (PAD) as part of the regional study area (RSA), and not taking into account the Canada
National Parks Act. It did not attend the hearing.

[95] HC stated that it is the federal department responsible for helping Canadians maintain
and improve their health. HC participated by reviewing the Environmental Impact Statement
(EIS) as well as providing technical comments on the additional information for the Project
provided by Shell and determined that there was sufficient information to proceed to a public
hearing. It did not attend the hearing.

[96] DFO stated that it administers and enforces the Fisheries Act and regulations and its
mandate is to ensure the protection of fish and fish habitat. It stated that impacts to fisheries
resources will be minimized if its recommendations, including mitigation measures, follow-up
and monitoring, and fish habitat offsets are met. These recommendations can be found in
appendix 7. DFO also remained concerned about cumulative effects on fish and fish habitat.

[97] EC stated that its mandate is to conserve and enhance the quality of the natural
environment, including water, air, soils, sediments and biota, and that it has expertise,
responsibility, and administration over legislation for migratory birds, federally listed species at
risk, and pollution prevention. It had concerns about local and cumulative effects on species at
risk and migratory bird habitat. It provided information on potential mitigation measures that
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could be used to mitigate the effects on the habitat of these species. It commented on mortality of
migratory birds in tailings ponds. EC also commented on water quality, climate change, aquatic
health, air quality, greenhouse gas emissions, and environmental emergencies. EC’s
recommendations are set out in appendix 7.

[98] NRCan stated that it has expertise in physical hydrogeology, geotechnical slope stability,
geohazards and geotechnical science, forestry, and tailings management. NRCan provided
comment on groundwater quantity, slope stability of mine pit and waste disposal facilities,
tailings management, and volatile organic compound (VOC) emission estimates from tailings. Its
recommendations are set out in appendix 7.

[99] TC stated that it is responsible for federal transportation policies and programs and seeks
to ensure that air, marine, road, and rail transportation are safe, secure, efficient, and
environmentally responsible. TC stated that its mandate with respect to the Project is to ensure
the public right of navigation under the NWPA. TC provided comment on potential effects
related to the Muskeg River Diversion Alternative (MRDA) Mine Plan, the proposed bridge over
the Muskeg River to access the north overburden dump, and the proposed modifications to the
existing Muskeg River Mine Project (MRM) water intake system. Its recommendations are set
out in appendix 7.

Government of Alberta

[100] The Government of Alberta completed its review and determined that the EIA was
complete in October 2010. Alberta opted to not participate in or provide a written submission to
the hearing but advised that it was prepared to provide written responses to any questions the
Panel might have regarding environmental issues. The Government of Alberta was represented at
the hearing for the session on questions of constitutional law.

Hearing

[101] The Panel began the hearing on questions of constitutional law on October 23, 2012, in
Fort McMurray, Alberta and adjourned the same day.

[102] The Panel continued the public hearing in Fort McMurray, Alberta, from October 29 to
November 16, 2012, and in Edmonton, Alberta from November 20 to November 21, 2012. Those
who appeared at the hearing are listed in appendix 1.

[103] At the close of the hearing, a number of undertakings were outstanding. The undertakings
were completed, and the Panel closed the hearing record as of January 7, 2013.

ISSUES

[104] The Panel considers the issues with the applications to be the following:

« Purpose
« Need for the Project

. Alternatives to the Project
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Alternative Means of Carrying out the Project

Mine Planning and Resource Conservation

Surficial Deposit Dewatering and Basal McMurray Aquifer Depressurization
Devonian Geohazard

Bitumen Recovery and Operating Criteria

Asphaltene Rejection

Solvent Loss and Release of Untreated Froth Treatment Tailings
Tailings Management

Accidents and Malfunctions

Noise

Air Quality

Greenhouse Gas Emissions

Climate Change Considerations in the Environmental Assessment
Change to the Project Caused by the Environment

Water Withdrawal from the Athabasca River

Potential Effects on Groundwater from Process Affected Water
Diversion of the Muskeg River

Use of End Pit Lakes

Effects on Surface Water Quality

No Net Loss Plan

Effects of Tailings Ponds on Migratory Birds

Methods Used to Assess Effects on Terrestrial Resources
Effects on Wetlands

Effects on Old-growth Forests

Effects on Traditional Plant Potential Areas

Effects on Wildlife and Their Habitat

Effects on Biodiversity

Reclamation

Human Health
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« Physical and Cultural Heritage Resources

« Social and Economic Effects

. Capacity of Renewal Resources

. Effects on Aboriginal Traditional Land Use, Rights, and Culture
« Regional Effects

[105] In reaching the determinations contained in this report, the Panel has considered all
relevant materials constituting the record of this proceeding, including the evidence and
argument provided by each party. Accordingly, references in this decision to specific parts of the
record are intended to help the reader understand the Panel’s reasoning relating to a particular
matter and should not be taken as an indication that the Panel did not consider all relevant
portions of the record with respect to that matter. The Panel further notes that as a general
principle, if written material was filed in the proceeding and the submitter did not participate in
the oral hearing so as to allow that material to be tested, the Panel has given that written material
less evidentiary weight than other written material that was able to be tested during the oral
hearing.

PURPOSE
Evidence

[106] Shell stated that its objective for proposing the Project was to fully develop its mineable
lease holdings on the east side of the Athabasca River. Shell said that the Project would allow
Shell and the Governments of Canada and Alberta to realize the substantial economic benefits
that would flow from investing in the development of these resources. Shell noted that approval
of the Project, coupled with the previously approved MRM and Phase 1 projects, would
complete the development of its lease holdings on the east side of the Athabasca River.

[107] Interested parties raised no issues related specifically to Shell’s description of the purpose
of the Project.

Analysis and Findings

[108] According to the Agency’s operational policy statement that addresses “need for,”
“purpose of,” “alternatives to,” and “alternative means”, Shell was required to describe the
purpose of the Project from its perspective. The purpose is defined as, “what is to be achieved by
carrying out the project.”

[109] The Panel finds that Shell fulfilled the requirements of the Agency’s operational policy
statement and CEAA, 2012 by providing a clear description of the purpose of the Project.
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NEED FOR THE PROJECT
Evidence

[110] Shell stated that it had an obligation to its shareholders to define and advance
development of the Project lease holdings in economically viable ways. Shell also stated it had a
responsibility to the people of Alberta to develop the resource in a timely and efficient manner.
Shell noted continued development of the Athabasca Oil Sands would provide a secure, domestic
source of crude oil, which can replace diminishing conventional supplies and offset a growing
demand. Shell submitted that the Project is required to meet these needs and to allow Shell to
extend the life of its existing operations and to integrate and optimize such existing operations in
an efficient, economic, and environmentally acceptable manner. Shell further concluded that the
Project would achieve the purposes of maximizing the value of the resource and providing a
supply of bitumen as a source of energy products, for the benefit of Shell’s shareholders,
Albertans, and the broader public.

[111] Shell indicated that its investment in the oil sands would result in increased employment,
income, business revenue, and government revenue. Shell also stated that there were no
alternatives to or functionally different ways to meet the Project need.

[112] OSEC stated that when considering whether the Project was in the public interest, it was
important to note that the bitumen that will be produced will be predominantly for export. It
claimed that the bitumen would not be used to meet Albertans’ or Canadians’ needs.

Analysis and Findings

[113] According to the Agency’s operational policy statement, Shell is required to describe the
need for the Project from its perspective. Need for the project is defined “as the problem or
opportunity that the proposed project is intending to solve or satisfy by establishing the
fundamental justification or rationale for the project.”

[114] The Panel recognizes that OSEC appeared to be of the view that production for export
was less desirable than production to meet domestic needs.

[115] The Panel notes that production benefits such as royalties, taxes, and employment are
important factors affecting Alberta’s and Canada’s economy regardless of where the production
is used.

[116] The Panel finds that Shell adequately provided a description of the need for the Project as
outlined in the Agency’s operational policy statement.

[117] The Panel also finds that, from an AER perspective, there is a need for the Project, to
allow Shell to recover the resource that is owned by the people of Alberta, so that the benefits
can be realized by the people of Alberta and Canada.
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ALTERNATIVES TO THE PROJECT
Evidence

[118] Shell stated that it had considered alternatives to the Project in accordance with the
Agency’s operational policy statement which requires that “any alternative must be capable of
fulfilling the need and purpose identified for the project by the proponent.” Shell noted that the
operational policy statement also confirmed that the level of detail on alternatives should reflect
the conceptual nature of the Project at this stage of the process.

[119] Shell concluded that the development plan described in its application represented the
most practical, economical, and sustainable means of extracting the resource. Shell further
concluded there were no alternatives to or functionally different ways to meet the project need
and achieve the project purpose. Shell claimed a “no development” option was inconsistent with
the need and purpose of the Project and therefore could not be considered an alternative.

Analysis and Findings

[120] According to the Agency’s operational policy statement, Shell is required to describe
alternatives to the project where alternatives to the project are defined as “the functionally
different ways to meet the project need and achieve the project purpose.” Analysis of alternatives
to the project should describe the process the proponent used to determine that the project is
technically, economically, and environmentally viable.

[121] The Panel is satisfied, from both an AER and Agency perspective, that Shell provided
both its rationale for and details relating to technically, economically, and environmentally viable
alternatives to the Project.

[122] The Panel accepts Shell’s view that a “no development” option is inconsistent with the
need and purpose of the Project. The Panel notes that Shell did not describe the criteria used for
evaluating how it reached its “no development” conclusion. However, the Panel is of the view
that, despite a lack of specific detail on how Shell evaluated its alternatives, Shell provided
enough information to have adequately assessed alternatives to the Project.

[123] The Panel believes that Shell provided a rationale for its Project timing which meets the
Agency’s operational policy statement requirements.

ALTERNATIVE MEANS OF CARRYING OUT THE PROJECT

Evidence

[124] Shell provided alternative means analysis on select aspects of the Project including
diversion of the Muskeg River, use of End Pit Lakes (EPLs), and no net loss plan (NNLP)
compensation. These issues are addressed further in other sections of this report.

[125] Shell stated that the use of in situ methods of bitumen recovery, such as steam-assisted
gravity drainage (SAGD), fireflood, and in situ upgrading, were not technically feasible. Shell
indicated that the Project resource is too shallow and not amenable to SAGD. Shell assessed
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other in situ technologies and found these alternatives were not sufficiently developed and
entailed unacceptably high risk. Shell pointed out that the Project is an amendment to an existing
operation and that the introduction of a different technology platform would be incompatible and
would reduce opportunities to leverage synergies with existing operations. Accordingly, Shell
did not consider in situ methods to be alternatives to the Project because existing techniques
would not represent a timely, efficient, and economically viable way of developing the resource,
nor would they maximize the value of the resource. Shell stated that it identified no other
potential alternatives to the Project through its assessment.

[126] Shell stated that one of the alternative means of carrying out the Project related to the
timing of Shell’s potential future development. Shell stated that it had considered delaying its
plans for development and increasing the time gaps between potential expansions. Shell rejected
this approach in favour of a close-coupled expansion approach because Shell concluded that
delaying the Project would erode the potential for economic value to be captured through
development timing and workforce overlap. Shell stated that a gap between project
developments at the JPM site would reduce the value of the opportunity by not being able to roll
engineering, construction, precommissioning, commissioning, and start-up resources from one
project to the next. Shell indicated that it had not considered the environmental impacts of
delaying the Project for a number of years in its various scenarios of alternative means of
carrying out the project.

[127] FMMEFN #468 submitted that delaying the Project by ten years would have
environmental benefits and that the likely future increase in the oil price, combined with
uncertainties in pipeline capacity for the coming years, support delaying the Project. FMMFN
#468 explained that if the Project were delayed, it would still be possible for Shell to share its
mining resources (workforce, engineering, etc.) with the MRM, which would still be in
operation.

[128] To address air quality and acid deposition, OSEC recommended a delayed start-up of
operations until 2033 when estimated nitrogen dioxide (NO;) emissions from existing and
approved projects in the region would no longer exceed regulated air quality limits.

[129] Shell disagreed that the Project needed to be delayed until 2033, given NO, predictions in
the EIA. Shell noted that NO,, levels predicted in the local study area (LSA) were above the
Alberta Ambient Air Quality Objectives (AAAQO) levels. For the RSA, Shell stated that it
predicted exceedances in the application case but that these exceedances were a result of
approved projects in the region. Shell stated that its modelled results were conservative. Shell
said that the Lower Athabasca Regional Plan (LARP) air quality management framework says
that modelling results are only to be used to inform investigation and planning. Shell noted that
the Government of Alberta designed this framework to ensure that actual ambient concentrations
stay below these levels in the region, and indicated that Alberta would require industry to adapt
its plans, as necessary, to ensure that air quality in the region is protected.

Analysis and Findings

[130] According to the Agency’s operational policy statement, Shell is required to describe
alternative means for carrying out the Project. Alternative means are defined in the statement as,
“the various technically and economically feasible ways the project can be implemented or
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carried out including alternative locations, routes, and methods of development, implementation,
and mitigation.”

[131] The Panel believes that Shell provided a rationale for its Project timing that meets the
Agency’s operational policy statement and CEAA, 2012 requirements. The Panel finds Shell’s
rationale for not delaying the Project in light of additional costs to Shell’s operation to be sound.

[132] The Panel finds that Shell provided sufficient information on the alternative means of
carrying out the Project and that Shell selected appropriate options.

[133] The Panel believes that a delay in the approval of the Project will not significantly
contribute to the protection of the environment because air emissions will not be allowed under
the LARP to exceed the maximums specified by the air management framework and that the
Project, if approved, should not be delayed.

MINE PLANNING AND RESOURCE CONSERVATION
Evidence

[134] Shell said that it shares a common lease boundary with two approved oil sands projects—
Syncrude Aurora South Mine and Imperial Kearl Oil Sands Project (KOSP).

[135] Shell stated that it has a cooperation agreement with Imperial dated March 4, 2009. This
agreement states that both Shell and Imperial will employ the mid-ore mining solution along
their common lease boundary, which can be seen in figure 1. According to the timelines
presented, Shell will approach the lease boundary before Imperial. In following the mid-ore
mining solution, Shell would remove all of the overburden on its side of the boundary, then
remove enough overburden on the Imperial side of the boundary to allow Shell to mine the ore
down to the mid-ore elevation at the boundary location. This would establish a pit wall that
straddles the lease boundary, with ore remaining on the Shell side of the boundary, in the toe of
the wall. Shell would then construct a berm along the toe of the wall and leave all of the
remaining ore for Imperial.

[136] Shell stated that it also has a cooperation agreement with Syncrude dated March 20,
1997, for the areas in which Shell is planning to mine along the common lease boundary with
Syncrude, which can be seen in figure 1. This agreement states that Shell will employ the mid-
ore mining solution along the common lease boundary. The remaining ore would be left in place,
as Syncrude is not planning to develop the area. Shell also said that it is working to reach an
agreement with Syncrude for the South external tailings disposal area (ETDA) where Shell is
planning a surface disturbance. However, no ore mining is set to take place on Shell’s side of the
lease boundary in the South ETDA area.

[137] Shell stated that it has no commercial agreement with FMFN for mining near their
common lease boundary, which can be seen in figure 1. Since there is no agreement for
cooperation across the lease boundary, all of Shell’s development must occur on the Shell side of
the lease boundary. The Muskeg River Diversion Channel (MRDC) would dictate the pit limit at
the north end of the common lease boundary. Shell would leave a boundary pillar in place
between the pit crest and the lease boundary at the south end of the common lease boundary.
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[138] In closing arguments, Shell committed to working with all adjacent leaseholders to
address any lease boundary issues that may arise.

[139] Shell further stated that it would work with both Syncrude and Imperial to coordinate
reclamation and watershed drainage. Shell noted that if the issues cannot be resolved between the
parties, the dispute will be brought to the AER for adjudication.

[140] Shell identified the potential failure mechanisms for its mine slopes, including slumping
of saturated glacial materials, sliding on weak layers at residual strength, and flows in rich oil
sands ore. Shell stated that the presence of weak layers in the mining sequence was the most
important stability issue. Shell incorporated a preliminary setback distance of 150 metres (m)
from pit crest to the toe of the overburden disposal area (OBDA), based on industry practice and
experience at MRM. Shell applied a safety design factor of 1.1, which it agreed was close to the
critical condition of 1.0. Shell noted that the setback of the OBDA to a mining pit wall was site
specific and said that it would do a detailed geotechnical analysis at the location of each OBDA
pit wall interaction.

[141] The North ETDA would be surrounded by mine pits as mining progresses on the Shell
and Imperial leases. Shell established a 200 m setback from the North ETDA to accommodate
the surrounding mining activities, based on an assessment of the foundation materials under the
South ETDA dikes. Shell also provided a preliminary stability assessment of dike pit wall
interactions to show that there was adequate setback.

[142] Shell indicated that the mine plan would involve mining through a part of the Muskeg
River and that it would divert the river by an open channel at that point. Where the Muskeg
River would not be mined through, Shell proposed a minimum 100 m setback from the
undisturbed reaches of the Muskeg River to the pit crest. Where the pit wall is not constrained by
an OBDA or an ETDA, Shell proposed 60 m operational setbacks.

[143] Shell said that it changed the Muskeg River diversion from a pipeline to an open channel
and stated that it did not, at the conceptual stage, consider lining the open channel. However,
Shell also stated that determining if lining is required would be a part of its detailed investigation
program.

[144] NRCan stated that Shell did not justify its proposal for a near critical slope condition of
1.1 for its proposed waste dump and pit slope stability. NRCan stated that slope stability was a
potential environmental and safety concern for both the pits and the tailings/waste disposal
facilities. NRCan stated that it recognized that some of these detailed technical questions might
be addressed by the proponent during regulatory permitting. NRCan recommended that the Panel
consider requiring that Shell inform the AER on how it intends to address any unfavourable
slope conditions.

[145] Shell stated that it based the design criteria on data from geotechnical laboratory testing
from the MRM and Phase 1, regional data, and experience. Shell understood the need for site-
specific information and detailed geotechnical analysis at both the construction and operation
phases.
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Analysis and Findings

[146] The Panel accepts Shell’s and Imperial’s agreement to employ the mid-ore mining
solution to eliminate resource sterilization along their common boundary.

[147] The Panel accepts Shell’s commitment to work with Syncrude on updating the
cooperation agreement for the areas where Shell is planning to mine along the common lease
boundary. The Panel also accepts Shell’s commitment to reach an agreement with Syncrude on
the South ETDA area where only surface placement is to occur.

[148] The Panel requires Shell to submit a lease boundary update five years before any
disturbance along a particular common lease boundary, unless some other period is stipulated by
the AER upon application by Shell. The lease boundary update should include any update to the
agreement between the common boundary leaseholders, the mining or disturbance plan along the
boundary, and any changes from the evidence given by Shell in this proceeding in relation to the
boundary.

[149] The Panel believes that Shell’s assessment of the preliminary pit wall designs and
setbacks is satisfactory for planning purposes at the conceptual level. The Panel understands that
Shell plans to carry out detailed site investigation and analysis before any earth work begins. The
Panel notes that section 24 of the Oil Sands Conservation Regulation (OSCR 24) requires that
Shell provide a detailed geotechnical design to the AER.

[150] The Panel is concerned about the stability of the pit wall for the MRDC between the toe
of the North OBDA and the mine pit crest, given that Shell's design criteria is for near critical
stability conditions. The channel adds a load and pore pressure that could cause potential
instability. The Panel requires Shell to provide, for AER approval, a geotechnical interaction
assessment of the North OBDA, the MRDC, and the pit wall before any earth work begins at the
interaction area of the North OBDA, the MRDC, and the pit wall.

SURFICIAL DEPOSIT DEWATERING AND BASAL MCMURRAY AQUIFER
DEPRESSURIZATION

Evidence

[151] Shell stated that before overburden stripping and mining operations, it must dewater
surficial deposits that are present including overburden materials and the Pleistocene Channel
Aquifer (PCA). Shell proposed to do so by draining shallow groundwater through surface
trenches and removing water by pumping from water wells. Operational surficial deposit
dewatering will also be required beside active mine areas to limit surface water inflows from
adjacent undisturbed land into active mine areas. Shell stated that it will manage surficial deposit
waters removed through these operations in an open-circuit system, returning them to the
environment to maintain/supplement surface water flows.

[152] Shell stated that it must also depressurize the Basal McMurray Aquifer underneath the
ore zone to facilitate safe mine operations and to limit water ingress into active mining areas. It
stated that groundwater removal using pumping wells will lower the groundwater level to a safe
level below the base of the mine. Water within the Basal McMurray Aquifer may have naturally
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poor quality and therefore will be handled within a “closed-loop” system to prevent those poor-
quality waters from potentially impacting the surrounding environment.

[153] Dewatering and depressurization will result in a period of decreased groundwater levels
and alterations in groundwater flow patterns near the Project during operations and into the post-
closure period. Potential effects of the decline in groundwater levels include a reduction of
groundwater discharge to surface water bodies, including wetlands and the Muskeg River and its
tributaries. Specifically, Shell predicted that lenticular and patterned fens at the north end of the
proposed development would experience water level drawdown between 0.1 m and more than
1.0 m as a result of dewatering, which is discussed further in the Effects on Wetlands section.
Reduced groundwater discharge and lowered groundwater levels could potentially affect surface
water flows and vegetation. MCFN, ACFN, and Fort McKay expressed particular concern over
those effects and about their ability to continue pursuing their traditional lifestyles.

[154] Shell stated that it completed conservative groundwater modelling at both the regional
and local scales to evaluate the potential effects of dewatering and depressurization. It
constructed those models with regional data, available site-specific data, and commonly accepted
values presented in scientific literature. It built into its models the assumption that all dewatering
and depressurization activities will occur simultaneously but said that in reality, those operations
will be progressive, operating ahead of the mining face, and ceasing after mine operations have
passed and backfilling is completed.

[155] Shell stated that its groundwater modelling demonstrated that groundwater level
drawdowns of more than 0.1 m in surficial deposits will mainly be confined to the LSA.
However, there is the potential for this level of drawdown to extend beyond the LSA towards the
west and north. Substantially greater groundwater level drawdowns will happen near the
pumping locations. Shell anticipated decreases in discharge to surface water bodies near the
Project. To mitigate reductions in surface water flows, it will release water from the open-circuit
water collection system to the surface water system to maintain minimum flow levels.

[156] Shell indicated that dewatering of the PCA by adjacent operations could also affect
groundwater levels in the LSA. Shell stated that dewatering the PCA at Phase 1 and the KOSP
would cause groundwater level drawdowns of less than 20 m in an area up to 2 km from the
southeastern boundary of the LSA. Shell stated that it did not predict any residual overburden
dewatering effects for the LSA after dewatering ceased at the Aurora South and KOSP mining
areas by 2065.

[157] Shell stated that groundwater modelling indicated a potential decline in groundwater
levels of 0.01 m near the McClelland Lake Wetlands Complex (MLWC); this would be a
minimal impact within natural variability and would not require mitigation. FHEC expressed
concern that the Project could directly impact its protection plan for the MLWC, which was a
requirement of AER Decision 2002-089 for the Fort Hills Oil Sands Project (FHOSP). Shell did
not agree that the proposed Project would impact FHEC’s plan, and committed to ESRD that it
would establish a monitoring program before mining the northern parts of the Project. The
monitoring will allow Shell to develop mitigation plans before advancing mining activity into
that area, if required. Shell indicated that it currently has groundwater monitoring piezometers
installed on the north end of the Project development area.
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[158] Shell stated that its models showed that drawdown of groundwater levels in the Basal
McMurray Aquifer will remain largely within the lease area but will extend beyond that
boundary to the west and south because of the continuity of the aquifer unit in those directions.
However, it predicted that depressurizing the Basal McMurray Aquifer will not result in reduced
flow in the Athabasca River, which is more than 10 km to the west.

[159] On the basis of the results of its groundwater models, Shell predicted that groundwater
levels and flow patterns in areas not directly disturbed by mining will largely return to pre-
mining conditions once dewatering and depressurization stops. Shell said that it will manage
groundwater levels and flow patterns within disturbed areas through design of the closure
landscape. In those areas, it will control groundwater conditions by managing groundwater levels
and directing flows towards the EPLSs.

[160] NRCan stated that Shell had done its numerical modelling and impact assessments
appropriately, and the results seem to reasonably predict future conditions. However, NRCan
concluded that there is a lack of field data/evidence to support simulated predictions. NRCan
noted that Shell used few sources of local hydrogeological data to construct the models, assigned
single values to geological units that are extensive in area, and used literature values in some
situations. It said that there was a potential for large errors in groundwater levels, in the range of
a few metres, which might be acceptable on the regional scale, but could result in important
impacts at the local scale.

[161] NRCan recommended that Shell conduct groundwater monitoring to confirm its
predictions of the groundwater models. NRCan recommended that Shell be required to review its
groundwater models regularly and update them as more site-specific monitoring data becomes
available, to verify the predictions of the current models, and to increase confidence in the results
of future updated models.

[162] Shell agreed with NRCan’s recommendation to regularly update hydrogeology models
using collected field data, and indicated that it will incorporate the Project area into existing
Phase 1 models when supporting data is available.

[163] Shell stated that it had a drilling program in progress to further understand the extent of
the PCA.. Shell said that it would require additional information on the PCA to design an
appropriate dewatering program that would dewater the PCA effectively. Shell further stated that
it would implement a groundwater monitoring program prior to operation of the Project to
establish baseline conditions and provide for informed mitigation of dewatering-related effects.
Shell said that it would continue to work cooperatively with both Syncrude and Imperial to
ensure that proposed mitigation measures for the PCA remain appropriate.

Analysis and Findings

[164] With respect to groundwater modelling, the Panel finds that although Shell had limited
site-specific data available to it for the construction of its models, it made adequate use of
available data and used appropriate professional judgment and scientific literature data in lieu of
site-specific data. The Panel understands that collection of site-specific data is challenging at the
early stages of project planning, but it also notes that adequate site-specific data is crucial for
appropriate mine planning and that more site-specific field data will be collected in the future.
Regular updating of the models with field data will allow the simulated results to be confirmed

30 + 2013 ABAER 011 (July 9, 2013)



Joint Review Panel Report, Shell Canada Energy, Jackpine Mine Expansion Project, Application to Amend Approval 9756

and predictions of the current models to be verified. The Panel accepts Shell’s commitment that
it will incorporate the Project into existing Phase 1 models once more site-specific data is
available.

[165] The Panel recommends to ESRD that it require Shell to update its groundwater models
when field data is available, and to inform affected stakeholders of any significant changes to
model predictions resulting from the incorporation of site-specific data.

[166] On the basis of the evidence before it, the Panel finds that the potential effects of
dewatering and depressurization would be largely limited in magnitude and duration, with the
exception of the potential effects on the lenticular and patterned fens immediately north of the
proposed development (discussed further in the Effects on Wetlands section). Notwithstanding
effects on the lenticular and patterned fens, the Panel believes that Shell has proposed
appropriate mitigation techniques to maintain surface water flows such that they will not be
negatively affected by dewatering activities. The Panel acknowledges that all dewatering
activities, including the Basal McMurray Aquifer depressurization, will be subject to licensing
under the Water Act, which includes associated monitoring and reporting requirements. The
Panel agrees with Shell that its Basal McMurray Aquifer depressurization activities at the Project
will not likely affect the Athabasca River.

[167] The Panel understands that there is no previous industry experience with mining through
the PCA. It notes that Shell is currently working on plans for PCA dewatering and mining, as
Phase 1 will be the first mine to conduct mining operations through such buried channels. The
Panel believes that PCA groundwater level drawdown and mining has the potential to result in
cross-lease drawdown, groundwater flow pattern changes, and mining safety issues. The Panel
notes Shell’s commitment to cooperate with adjacent leaseholders in the matter of cross-lease
connectivity of the PCA and associated mining activities. The Panel requires Shell to provide an
update on its plans for dewatering and mining through the PCA five years before mining
operations reach the PCA. The update is to include a description of any changes that Shell
intends to make when dewatering and mining the PCA as a result of Shell’s experience at Phase
1.

DEVONIAN GEOHAZARD
Evidence

[168] In October 2010, Shell experienced ingress of deep saline aquifer water into Cell 2A of
its MRM site while it was conducting base of feed ore clean up operations. The saline water
ingress was contained within Cell 2A. Shell stated that the saline water ingress had stopped after
reaching hydraulic head balance with the pore pressure in the deep aquifer. The incident resulted
in some ore sterilization and a loss of storage space for tailings. Consequently, Shell had to
revise its mining and tailings plans to accommaodate the Cell 2A incident. Shell has not yet
identified the failure mechanism that resulted in the ingress of saline water.

[169] The ACFN was concerned that the Project could detrimentally impact the quality of
water in the Athabasca River as a result of potential Devonian limestone rupture and deposition
of deleterious substances into the Athabasca River and its tributaries. The ACFN was also
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concerned about the potential that rupture contamination from the deep Devonian aquifer would
affect the water quality of pit lakes.

[170] Shell noted that the MRM Cell 2A incident had provided it with valuable experience
preparing for and managing future incidents in the unlikely event that they occur. Shell noted
that in the event of an ingress incident similar to Cell 2A, the impact could be ore sterilization,
changes to the mine plan or tailings plan, and a requirement to plan mitigation measures to seal
the ingress.

[171] Shell stated that it considered the environmental effects on local freshwater supplies and
vegetation due to saline water ingress in the Project pits to be negligible because the expected
stabilized water levels would be lower than the top of the McMurray Formation. Low
permeability oil sands in the McMurray Formation would effectively contain any saline water
that might enter a pit. Shell further stated that it had entered into agreements with a number of
industry participants to share data to understand the regional Devonian geology better.

[172] Shell stated that it would carry out a site-specific risk assessment at the Project following
its geohazard protocols. Shell identified a number of potential risk management activities that
could be used to minimize the potential for future problems with saltwater ingress, such as
establishing absolute pit bottom, leaving a buffer zone that leaves some ore in place, or grouting
and sealing fractures or passageways before mining the ore.

[173] Asaresult of the Cell 2A incident, Shell initiated a Devonian geoscience program.
Through this program, Shell developed a geohazard management protocol for MRM and

Phase 1. The protocol includes identifying geological risk, assessing the risk potential, and
executing plans with operational measures, where necessary. The protocol established absolute
elevation below which no mining activity takes place. The protocol also recommends leaving an
ore buffer zone in high risk areas.

[174] In the event that deep saline aquifer inflow occurs, Shell’s geohazard management
program would implement control measures such as sealing or grouting the water pathways and
sand sequestration of the saline water in the containment cell/pond.

[175] Shell stated that it would complete its geohazard management assessment for the Project
within one to two years after approval.

Analysis and Findings

[176] The Panel notes that the Cell 2A incident is the first of its kind in the oil sands and that no
established procedure exists to manage incidents related to ingress of water from a deep, saline
aquifer.

[177] The Panel notes that while Shell has some level of understanding of Devonian geology
and deep aquifer conditions, Shell’s information and interpretation does not include a detailed
understanding of local site-specific conditions. The Panel understands that it is hard to justify
detailed study when the study is very expensive and there was no past experience with an
incident of a similar nature. The Cell 2A incident shows now that there is a need for detailed
understanding of local bedrock (Devonian) geology and deep aquifer conditions. The Panel
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commends Shell for entering into agreements with other operators on data sharing about
Devonian geology.

[178] The Panel notes that any occurrence involving saline aquifer ingress may impact resource
recovery, operational safety, and the environment. Therefore, proper proactive measures should
be in place.

[179] The Panel believes that Shell’s stated intention to complete a geohazard management
assessment within one to two years of approval may be optimistic. However, the Panel accepts
Shell’s phased approach to assessing the Devonian geohazard in advance of mining operations.
The Panel believes that the geohazard assessment should be a continuous process that requires
site-specific study as a part of the mine planning and operational program. The Panel also
believes that the level of understanding could be improved and thus a risk assessment could be
adaptively implemented if site-specific Devonian geological characterization is put in place. The
Panel requires Shell to provide an updated geohazard management plan as a part of its annual
mine plan submission, commencing with the expansion mining operations.

BITUMEN RECOVERY AND OPERATING CRITERIA
Evidence

[180] Shell stated it based its selection of its bitumen mining and extraction process on the need
to produce a diluted bitumen product that will meet pipeline specifications and downstream
processing and marketing requirements. The process selected provides Shell the opportunity to
integrate its expanded operations with existing facilities. Shell stated that the process and
facilities will meet or exceed the bitumen recovery requirements of AER Directive 082:
Operating Criteria: Resource Recovery Requirements for Oil Sands Mine and Processing Plant
Operations (Directive 082).°

[181] Shell stated that since start-up of the MRM in 2002, it had been compliant with the
bitumen recovery requirements of Directive 082 at MRM for two years (2005 and 2006). Shell
stated that it had implemented numerous bitumen recovery improvements at MRM, but it did not
believe that these changes would be sufficient to achieve bitumen recovery compliance. Shell
said that it was evaluating further modifications to improve bitumen recovery at MRM.

[182] Shell stated that it started Phase 1 in August 2010 and that the Phase 1 extraction design
included improvements over MRM, including a longer slurry conditioning line, primary
separation cell design improvements, and additional flotation capacity. Shell stated that Phase 1
did not meet the bitumen recovery requirements of Directive 082 in 2011 due to instability
throughout the first twelve months of operations. Shell expected Phase 1 to meet the bitumen
recovery requirements of Directive 082 for 2012.

[183] Shell stated that the Project extraction design was similar to that of Phase 1. Shell stated
that it will incorporate improvements currently being made at the MRM and Phase 1 to help
improve bitumen recovery performance for all oil sand grades. It said that it will use the

® Replaces and supersedes Interim Directive (ID) 2001-07: Operating Criteria: Resource Recovery Requirements for
Oil Sands Mine and Processing Plant Sites
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knowledge gained from these two operations to improve the performance of the Project’s
facilities.

[184] Shell stated that there is a relationship between bitumen recovery and ore blend,
specifically grade, clay fines, and ions in the ore. Shell believed that it has sufficient data to
develop and execute a mine plan that will supply an acceptable plant feed that allows it to meet
bitumen recovery requirements.

[185] Shell committed to submit to the AER, two years before construction, details of the
bitumen recovery improvements that Shell will implement as part of the Project.

[186] Shell stated that it will provide measurement plans to the AER one year before plant
start-up. Shell stated that it expects that the startup and commissioning plans for the Project will
be required by the AER at least one year before plant start-up.

[187] Shell stated that it will pursue integration with and optimization of existing facilities.
Shell stated that regulatory approval of the overall development plan, coupled with flexibility in
the manner in which approved developments are executed, would be a prerequisite to enabling
the most effective development.

Analysis and Findings

[188] The Panel notes that Shell failed to meet the bitumen recovery requirements of Directive
082 at both MRM and Phase 1 in certain years, and that Shell did not expect to meet the bitumen
recovery requirements at MRM with existing facilities but did expect to meet them at Phase 1 in
2012. The Panel reminds Shell that these criteria are the minimum acceptable level of
performance, and it expects operators to design their plant facilities and mining operations to
meet them.

[189] Shell’s proposed Project extraction process is similar to that used by Shell at Phase 1. The
Panel understands that Shell is evaluating a suite of recovery initiatives and that Shell will apply
knowledge gained at Phase 1 to the Project’s design. The Panel requires Shell to provide a
bitumen recovery improvement plan for AER approval two years before construction. This plan
must include details of all bitumen recovery improvements Shell intends to incorporate into its
expanded Jackpine Mine plant (i.e., Phase 1 and the Project) design and mine plan.

[190] The Panel requires Shell to provide measurement plans for AER approval one year before
the expanded Jackpine Mine plant start-up. These plans must include process and
instrumentation diagrams, metering, sampling methods, analytical methods, and material balance
procedures that satisfy AER measurement requirements.

[191] The Panel requires Shell to provide a commissioning and start-up plan for AER approval
one year before the expanded Jackpine Mine plant start-up.

[192] Shell discussed the need for flexibility in the manner in which approved developments
are executed and the need for an integrated approach. The Panel accepts this approach with the
understanding that MRM, Phase 1, and the Project are all interconnected. Shell’s MRM and
Phase 1 are currently subject to high risk enforcement action for failure to meet bitumen
recovery requirements. The 2012 enforcement action suspends all currently approved expansion
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plans that relate to, or that are intended to achieve, increased bitumen production capacity at
MRM and Phase 1. The enforcement action states that if and when Shell is able to demonstrate to
the AER’s satisfaction that both MRM and Phase 1 are consistently achieving the Directive 082
bitumen recovery requirement, the AER will be prepared to consider rescinding the suspension
outlined above. Therefore, the Panel directs that the Project will be subject to the same
enforcement actions currently being applied to the MRM and Phase 1 approvals.

ASPHALTENE REJECTION
Evidence

[193] Shell stated that it will process bitumen froth using a high-temperature paraffinic froth
treatment process. Shell stated that bitumen normally contains about 17 mass per cent
asphaltenes and that the mixing of bitumen froth and solvent at a specific solvent-to-bitumen
ratio results in the precipitation of asphaltenes. The final product is partially deasphalted bitumen
containing small amounts of solids and water. The precipitated asphaltenes will be discharged
with the tailings solvent recovery unit (TSRU) tailings to the tailings ponds or deposition
locations.

[194] Shell stated that the current design basis of the high temperature paraffinic froth
treatment process was to reject less than 10 mass per cent asphaltene based on bitumen
production. Shell stated that the asphaltene rejection level was a balance between upstream
bitumen recovery and final bitumen quality. The higher the asphaltene rejection, the higher will
be the quality of bitumen produced and the lower will be the bitumen recovery. Shell stated that
it needed the ability to deliver bitumen of a quality that was compatible with a broad range of
upgraders, specifically those using hydroconversion or catalytic processes.

[195] Shell committed to limiting asphaltene rejection to 10 mass per cent based on bitumen
production on an annual average basis, consistent with the existing Phase 1 approval. Shell stated
that it would discuss changes to the rejection limit with the AER if it saw an opportunity to
optimize value.

Analysis and Findings

[196] The Panel notes that Shell has proposed a process that would result in asphaltene
rejection and disposal of asphaltenes as a component of the TSRU tailings stream. The Panel
accepts that higher quality bitumen provides a more marketable product but is concerned about
the rejection of asphaltene, which is a potentially usable resource. The Panel believes that
asphaltene rejection should be minimized in order to maximize resource recovery and utilization
and to minimize the amount of asphaltenes deposited in the tailings ponds.

[197] The Panel accepts Shell’s commitment to limit asphaltene rejection to 10 mass per cent
based on bitumen production on an annual average basis. The Panel requires as a condition of
approval that Shell must provide to the AER annually, on or before February 28, a calculation
showing the amount of asphaltene rejection based on bitumen production, for the previous year
of operation. The Panel also requires that on an annual average basis, the amount of asphaltene
rejection must be limited to 10 mass per cent based on bitumen production.
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SOLVENT LOSS AND RELEASE OF UNTREATED FROTH TREATMENT TAILINGS
Evidence

[198] Shell stated that its froth treatment plant would include a two-stage, high-temperature
countercurrent decantation process, a solvent recovery unit, and a two-stage TSRU. The TSRU
would recover solvent from the froth treatment tailings before discharging tailings to the tailing
ponds or deposition locations. Shell committed to limiting solvent losses from all sources to no
more than four volumes per thousand volumes of bitumen production on an annual average
basis. Shell committed to not discharge untreated froth treatment tailings to any tailings ponds or
deposition locations during normal operations.

Analysis and Findings

[199] The Panel notes that it is important to recover the solvent used in the bitumen extraction
process for health and safety, resource recovery, and environmental reasons.

[200] The Panel notes that on a monthly basis, operators have been able to demonstrate solvent
losses of less than 4 volumes of solvent per 1000 volumes of bitumen production. However, this
has not been demonstrated to be sustainable on an annual average basis. The Panel also notes
that estimated emissions as a result of solvent losses of less than 4 volumes of solvent per 1000
volumes of bitumen production are not expected to result in the exceedance of the AAAQOSs or
result in adverse health effects.

[201] The Panel accepts Shell’s commitment to limit solvent losses to no more than 4 volumes
of solvent per 1000 volumes of bitumen production, on an annual average basis as is presently
required by the AER for MRM and Phase 1. Therefore, the Panel requires as a condition of
approval that on an annual average basis, Shell must limit site-wide solvent losses to not more
than 4 volumes per 1000 volumes of bitumen production. This calculation must be based on site-
wide losses and must include all solvent losses during all operating conditions.

[202] The Panel accepts Shell’s commitment to not discharge untreated froth treatment tailings
as is presently required for Phase 1 and MRM. Therefore, the Panel requires as a condition of
approval that Shell not discharge untreated froth treatment tailings to the tailings ponds or
deposition locations.

TAILINGS MANAGEMENT

Evidence

[203] Shell stated that it had expanded its Phase 1 tailings management plan to include the
Project. The plan would

. implement three tailings technologies to capture fines by thickened tailings (TT), non-
segregating tailings (NST), and mature fine tailings (MFT) centrifugation;

. place the MFT centrifuged cake on the TT and NST dedicated disposal areas (DDAS); and
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« achieve annual and cumulative Directive 074: Tailings Performance Criteria and
Requirements for Oil Sands Mining Schemes (Directive 074) compliance.

[204] Shell stated that it required a new ETDA to accommodate expanded production. It said it
will operate the new ETDA as a sand dump with a minimum volume of fluid tailings.

[205] Shell said that it would start placing its TSRU tailings on the JPM site subaqueously
when the Project starts up. In addition, Shell stated that it would not transfer tailings between the
JPM and MRM sites. Shell committed to have zero fluid tailings volume at closure. It would
therefore not place any fluid tailings in EPLSs.

[206] Shell stated that the Project thickener design was similar to that of Phase 1. Shell noted
that the solids content of the Phase 1 thickener underflow was less than expected due to a lower
fines content in the ore body. Shell stated that it had placed high priority on modifying the Phase
1 thickener to produce an underflow with higher solids content. Shell will continue to improve its
understanding of fines in ore, which will benefit not only the thickener design and performance,
but also contribute to overall operations, such as ore blending, bitumen extraction, and tailings
management planning. Shell also stated that it would incorporate the knowledge it gained from
existing thickener operations into the Project thickener design and operation.

[207] Shell stated that it will continue to collaborate with industry through Canada’s Oil Sands
Innovation Alliance (COSIA) to evaluate alternative tailings technologies and optimize their
application. However, Shell stated that it would take almost a decade to develop a new
technology from conceptual idea to commercial implementation.

[208] Shell based its Project EIA on subaqueous TSRU tailings placement. However, Shell
noted that it treated the Phase 1 froth on the MRM site and placed the TSRU tailings subaerially,
instead of subaqueously, on the beach of the MRM external tailings facility.

[209] Shell stated that although the ERCB had initially conditioned the MRM approval to
require subaqueous TSRU placement, when Shell subsequently encountered operational
challenges the AER granted an amendment to allow subaerial placement. Shell stated that it had
a monitoring program in place for the MRM external tailings facility to confirm that subaerial
placement was not causing odour problems. Shell indicated it would apply for approval of
subaerial placement on the JPM site if that approach proved to be successful on the MRM site.

Analysis and Findings

[210] The Panel is concerned about the viability of the Project’s tailings management plan
since Shell has not been able to demonstrate the success of its thickener technology at its Phase 1
operation. All three fines capture technologies cited by Shell rely on the success of thickener
technology. The Panel is concerned that thickener underperformance may hinder fines capture
rate by TT. On the basis of Shell’s experience to date, the TT deposit formed by a low solids
content thickener underflow has been unable to meet the Directive 074 strength requirements.
The Panel is similarly concerned about Shell’s fines capture rate by NST because off-spec NST
produced by low solids content thickener underflow will not be able to meet the Directive 074
strength requirement. Consequently, the fines capture rate by MFT centrifugation would be
limited by the shortage of placement area because only the beach areas of TT and NST deposits

2013 ABAER 011 (July 9, 2013) 37



Joint Review Panel Report, Shell Canada Energy, Jackpine Mine Expansion Project, Application to Amend Approval 9756

would have adequate strength for the centrifuged cake placement, instead of the whole areas of
those deposits as planned.

[211] For Shell to fulfill its commitments if the thickener cannot produce a suitable product, it
will need to implement alternative technologies with sufficient fines capture capacity in a timely
fashion. The Panel is concerned about the potential delay of compliance with Directive 074
because Shell indicated that it would take almost a decade to identify a technology and take it to
full-scale commercial implementation.

[212] The Panel is also concerned that Shell’s thickener underperformance would result in the
TT deposit not developing into a trafficable deposit in a timely manner. It would then,
potentially, be left as a soft deposit in an above-ground structure at the end of mining operation
and would not be maintenance free.

[213] The Panel concludes that Shell’s Project tailings plan is overly optimistic and may not be
achievable. However, the Panel recognizes that Shell has made improving the Phase 1 thickener
performance a high priority. Shell intends to continue improving its understanding of fines in ore
and will incorporate the knowledge gained from existing operations into the Project’s thickener
design. Shell will also continue to develop other technologies to improve its tailings
management. The Panel requires Shell to provide a tailings management plan for AER approval,
two years before the expanded project start-up. The plan must indicate that Shell will be
compliant with Directive 074 from the time of start-up.

[214] The Panel acknowledges that Shell has applied for subaqueous TSRU tailings placement.
The Panel is concerned that if Shell proposed to change to subaerial placement similar to MRM,
the solvent in the TSRU tailings would be directly exposed to air, which might change the
conclusions of the EIA. The Panel believes that monitoring for subaerial TSRU placement at the
MRM site should include not only odour emissions, but also VOC emissions. The Panel notes
that Shell would need to apply if it wished to change the TSRU placement on the JPM site to
subaerial, and in doing so it would need to address whether that change affects the conclusions in
the EIA.

[215] Directive 074 is part of a larger initiative to regulate mineable oil sands tailings. It is the
first step toward reducing fluid tailings and expediting the formation of trafficable deposits.
Future policies, specifically the tailings management framework being developed by the
Government of Alberta, will provide operators with further direction for managing and
reclaiming oil sands tailings.

[216] Despite its concerns about the potential delay in the Project’s tailings plan complying
with Directive 074, the Panel recognizes that Shell’s commitment to have no fluid tailings at
closure surpasses Directive 074 requirements in the long term. Shell’s commitment is aligned
with other recently approved mineable oil sands projects. Both the Joslyn North Mine project
and FHOSP committed to eliminate fluid tailings completely at the end of mine life, and the
AER conditioned its approvals to require such elimination. The commitment addresses one of the
long-term objectives of tailings management: to minimize and eventually eliminate long-term
storage of fluid tailings in the reclamation landscape. Therefore, the Panel requires Shell to have
no fluid tailings at the end of the mine’s life.
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ACCIDENTS AND MALFUNCTIONS
Evidence

[217] Shell assessed potential environmental effects of accidents and malfunctions associated
with Project activities and facilities, including hydrocarbon releases, mining activities, surface
water incidents, air quality control, and migratory birds landing in tailings areas. For information
on migratory birds landing on tailings ponds, see the Effects of Tailings Ponds on Migratory
Birds section. Of the accident scenarios Shell evaluated, it considered only an accidental release
of solvent to the tailings facility and a process upset causing emergency flaring as likely events,
but it considered the environmental consequences of both of these scenarios to be low. Shell
stated that hydrocarbon pipeline loss of containment and spill into a watercourse, ETDA dike
failure, overburden disposal area failure into the Muskeg River, and tailings pipeline failure over
a watercourse were of high environmental consequence. However, Shell said that the likelihood
of these accidents actually occurring was remote to very unlikely.

[218] Sierra Club Prairie conceded that the risks of oil sands tailings containment failures are
low but stated that they are far from remote. It believed that the worst single environmentally
damaging event would be failure to contain a tailings dike and a resulting release of toxic tailings
into the Athabasca River or its tributaries. It stated that many of the tailings ponds were next to
water bodies, creating concerns about both massive failures and smaller leakages from existing
tailings ponds and from future remediated or buried tailings.

[219] Shell stated that it modelled a worst-case scenario that demonstrated a failure would
result in a peak flow of 1.65 m on the Athabasca River at Fort McKay about six hours after the
breach, which is within the range of flood levels for the Athabasca River. Shell said that the
worst-case failure would therefore not affect public health and safety.

[220] Shell considered whether and to what extent such a failure would affect communities,
water bodies, and recreational sites. Shell identified linkages with Fort Chipewyan, Fort McKay
leases, Kearl Lake, Jackpine Creek, Muskeg River, Athabasca River, Peace-Athabasca Delta
(PAD), Wood Buffalo National Park, and all wildlife receptors. Shell determined that Fort
McKay, Fort McMurray, trapper cabins, the Naumr River, Poplar Point, worker camps, MLWC,
Isadore’s Lake, and Quarry of the Ancestors would not be impacted if a dike failure occurred.
Shell stated that the direction of the dike failure would determine which receptors would be
affected. Shell determined that there would be little to no effect on people and moderate-to-high
effects on environmental components and wildlife habitat, but no population-level effect on any
of the wildlife species.

[221] Sierra Club Prairie did not believe that Shell appropriately examined the sensitive
elements of the environment as requested by the Panel in its SIRs, and it said that a worst-case
scenario would affect the Fort Chipewyan community and surrounding wildlife more adversely
than Shell predicted.

[222] Shell stated that it invests a significant amount of time and money to ensure that
preventative measures are in place. Shell noted that it has established an independent
geotechnical review panel to assess the risk in the design and operation of the tailings dam. Other
design measures that Shell committed to implement include
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« designing the dam in accordance with the Canadian Dam Association (CDA) guidelines;
« having the design approved by ESRD;

« constructing the dam to accommodate heavy rain;

« having the dam constructed and assured by independent panels;

. operating, maintaining, and monitoring the dam in accordance with the Mining Association
of Canada’s (MAC) Guide to the Management of Tailings Facilities;

« having the dam reviewed by the AER annually; and
« conducting regular audits.

[223] Shell committed to a monitoring program to ensure that design conditions are met and to
correct conditions as needed. Shell stated that it would monitor

. the water table to indicate dike stability;

slope inclinometers to indicate stability;
. general dike condition;
pond water levels to indicate potential for overtopping; and

« exit flows from drains for volumes, water quality, suspended sediments, and water chemistry.
[224] Shell stated that in the event of a failure, it would take immediate actions to

« implement its emergency response system;

« secure the immediate area and ensure workers are safe and accounted for;
« divert flows away from the ETDA and/or shut down tailings production;
« request aid support as required; and

. initiate remedial works as appropriate.

[225] Shell noted that there has never been a dam failure in the oil sands. Sierra Club Prairie
rebutted that this was not correct because data collected by the International Commission of
Large Dams indicated that there have been three major accidents in Canada’s oils sands. Shell
explained that these losses of containment were not the result of a tailings dike breach and should
be considered “minor incidents.”

[226] Sierra Club Prairie said that it would like to see improved accessibility to reports such as
emergency preparedness plans; emergency response plans; operation, maintenance, and
surveillance manuals; the annual tailings dam performance reports; and the five-year dam safety
reviews. Sierra Club Prairie stated that it could not verify Shell’s determination of no adverse
effects because it was unable to review these documents. Shell stated that it does not publicly
disclose the information contained in emergency response plans and safety audits because it
could be used for mischief.

[227] Sierra Club Prairie noted that Shell had not completed a cumulative effects assessment
(CEA) that considered a tailings dam breach. It recommended that Alberta and the federal
government, with the engagement of industry, First Nations, and stakeholders, undertake a
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rigorous CEA that include a quantitative analysis of the risk of oil sands tailings containment
failure throughout the Athabasca watershed, with an analysis of consequent environmental
effects and appropriate mitigation measures.

Analysis and Findings

[228] The Panel is satisfied that Shell has evaluated applicable accident and malfunction
scenarios and has prepared reasonable contingency plans to prevent accidents and malfunctions.
The Panel also believes that Shell has identified appropriate mitigation measures to address
potential accidents and malfunctions, should they occur. The Panel finds that Shell provided
information on sensitive elements of the environment and included these elements in its
assessment of the effects of potential accidents and malfunctions.

[229] The Panel agrees that if a tailings dam failure occurred the effects would be catastrophic,
long-term, beyond regional, and thus significant. However, the Panel also agrees that the
probability of a failure is extremely low. Furthermore, the Panel finds that the likelihood of
multiple failures occurring from multiple oil sands mines and resulting in a cumulative impact is
extremely remote. Accordingly, the Panel finds that a CEA, as suggested by Sierra Club Prairie,
is not necessary. The Panel is confident in these findings because tailings dams are designed,
constructed, and operated in accordance with the CDA guidelines and MAC Operation,
Maintenance and Surveillance Manual for Tailings and Water Management Facilities, and
because provincial regulators review and approve detailed geotechnical designs for tailings
dams, emergency preparedness and response plans, and annual performance reports, and they
require an independent five-year dam safety review for each dam. The Panel agrees that the
losses of containment that have been reported in the oil sands are minor incidents and recognizes
that the proven record of safe operation of tailings dams indicates a robust system of design,
operation, and government regulatory oversight, and as a result the risk to public safety is
extremely low.

NOISE
Evidence

[230] Shell presented a noise impact assessment (NIA) that concluded that the Project would
meet the requirements of Directive 038: Noise Control (Directive 038). Shell’s NIA indicated
that effects from traffic and construction would be negligible. Shell’s NI1A also indicated that
assessed wildlife species affected by noise will habituate to the disturbance effects of the Project
and it predicted that disturbance effects would be negligible. Shell did not expect that outdoor
noise levels from the three aircraft flights per day that it assessed would cause significant indoor
noise fluctuations resulting in sleep disturbance.

[231] Shell based most of the sound power level information used in its NIA on theoretical
calculations. Shell indicated that there was a possibility that the equipment and location of
equipment in the NIA could be somewhat different, depending on the final engineering design
and detailed mine plan. Shell also indicated that it would update the NIA to reflect changes to the
bird deterrent system and to the future turnover to tier IV haul trucks. Fixed equipment will
include any noise control needed to meet the Alberta Occupational Health and Safety Act
(OHSA) design requirements.
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[232] Shell indicated that it had not yet taken actual sound level measurements of the Phase 1
operations that began in August 2010. Shell committed to completing a post-construction
monitoring report for Phase 1 in 2013, and stated it would be willing to accept this as a condition
of approval. Shell also committed to completing a post-construction survey for the Project.

[233] ACEFN indicated that noise effects from the Project include loss of enjoyment of its
members’ lands, practice of treaty rights, disturbance of bison from chronic noise, and
intentional disturbance of migratory birds and flyways from bird cannons.

[234] Fort McKay stated that the cumulative impact of noise from present and future mining
operations continues to be a concern for Fort McKay.

[235] NSFMFM and Clearwater Band expressed concern about wildlife and about noise effects
of bird cannons on migration flyways.

[236] EC asked the Panel to recommend that Shell evaluate noise levels in residual habitat and
implement mitigation measures to reduce noise effects to an average noise disturbance threshold
of 48 decibel A-weighting (dBA).

Analysis and Findings

[237] The Panel finds that the NIA provided by Shell is technically complete. While the Panel
acknowledges that the Project will result in an increase in noise in the area, the Panel believes
that the noise mitigation measures proposed by Shell are appropriate.

[238] The Panel requires Shell to provide, within one year after expansion operations start-up, a
post-construction, comprehensive sound monitoring survey of the Project, including
measurements of expansion equipment, to verify compliance with Directive 038.

[239] The Panel requires Shell to provide an update to its NIA or complete a comprehensive
sound monitoring survey to demonstrate compliance with Directive 038 after its selection of new
tier IV haul trucks.

AIR QUALITY
Project Effects
Evidence

[240] Shell stated that the Project’s air emissions sources include natural gas-fired cogeneration
units and boilers, diesel-fired mobile equipment fleet, and fugitive emissions. Shell confirmed
that it was applying to use a natural-gas fired cogeneration plant to provide steam and electricity
for the Project and that it was not currently seeking approval to recover asphaltene energy.

[241] Shell noted that the Project’s stationary combustion equipment will have nitrogen oxide
(NOx) controls with the best available technology that is economically achievable. Shell stated
that it would use ultra-low sulphur diesel fuel in its mine fleet and committed to purchasing
mobile equipment that would meet the applicable NOx management standards at the time of
purchase.
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[242] Shell characterized the 129 ambient air quality parameters it assessed in the application
case as having a negligible to low effect with no significant adverse environmental effects.

[243] Shell predicted that the base case and application case operations would result in
exceedances of the annual AAAQO for NO; in the LSA and RSA and at the Project’s fence line.
Shell maintained that the predicted exceedances were not caused by the Project’s emissions but
by the cumulative effects of multiple operations in the area. Shell noted that predictions at
community receptors were below the NO, objectives.

[244] OSEC stated that the Project would be a significant source of NO, emissions. OSEC
noted that Shell had modelled NOx emissions based on the assumption that its mine fleet, and
the mine fleet of all other operators, would be replaced by tier I\V-compliant fleets by the end of
2024 at the latest. OSEC noted that Shell’s predictions of future ambient air concentrations of
NOx were not conservative because Shell testified that it would not commit to ensuring that its
mine fleet met tier 1V standards by 2025. EC stated that the mine fleet would be a significant
source of the Project’s NOx emissions, and noted that depending on the availability of tier IV
trucks, Shell may have underestimated the Project’s mine fleet NOx emissions. EC
recommended that Shell consider vehicle emission testing in its mine fleet management plan.

[245] Shell stated that its assessment of the mine fleet emissions was reasonable and
conservative because it assumed that the highest annual mine fleet emissions would occur every
year over the life of the Project.

[246] Shell noted that transition to tier IV trucks would likely occur by 2025. Shell
acknowledged that if tier IV trucks were not available by 2025 as it had assumed, the emissions
from its mine fleet would be higher and the resulting ground-level concentration would be higher
than Shell predicted. Shell maintained that although it could not make a commitment that would
tie it to a supplier’s technology development, it would commit to continuing to work closely with
the equipment suppliers to develop equipment that is more energy efficient and emissions
friendly. Shell also noted that although it is not currently considering retrofitting its mine fleet to
reduce NOx emissions, it would work toward reducing the size of its truck fleet, fuel costs, and
maintenance and provide the highest reliability and uptime possible in order to maximize
equipment efficiency and reduce emissions.

[247] OSEC maintained that Shell did not provide any information about what measures it
would take to reduce mine fleet emissions if monitored air quality exceeded thresholds. OSEC
stated that because Shell provided no mitigation, approving the Project would contravene the
LARP air quality management framework. OSEC recommended that as a minimum, Shell be
required to measure end-of-pipe emissions from its mine fleet and report those emissions
annually.

[248] Shell stated that the region was already having odour incidents from existing projects.
Shell predicted that there would be an increase in the number of hours in which the peak odour
levels would exceed odour thresholds as a result of the Project. Shell stated that because this
increase was minimal, the residents within the regional communities would not likely be able to
notice any change in odour levels.

[249] Fort McKay expressed concerns about more odours, deteriorating air quality in general,
and potential associated adverse health effects in its community. Fort McKay said that there was
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a gap in regulations and standards to manage odours and urged the Panel to recommend to
relevant governments that they implement odour regulations and standards forthwith. Shell stated
that it would continue to support the monitoring of the air in Fort McKay.

[250] NSFMFM and Clearwater Band expressed concerns about dust emitted from the Project’s
mine face and tailings pond. Shell stated that its normal practice was to water its roads during
spring, summer, and fall and that results from monitoring at Wood Buffalo Environmental
Association (WBEA) station 9 indicated that dust was being kept to a minimum.

[251] Shell maintained that although Project contributions to regional air emissions were small,
it would still do its part to help manage regional air quality and would commit to several
operational standards as part of the Project, including

« meeting the best regulatory standards available for cogeneration units and boilers;

« conforming to the Canadian Council of Ministers of the Environment (CCME)
Environmental Guidelines for Controlling Emissions of Volatile Organic Compounds from
Above-Ground Storage Tanks;

« identifying and controlling plant-wide fugitive emissions using the protocol recommended by
the Canadian Association of Petroleum Producers (CAPP) Management of Fugitive
Emissions at Upstream Oil and Gas Facilities;

« minimizing flaring and complying with AER Directive 060: Upstream Petroleum Industry
Flaring, Incinerating, and Venting (Directive 060);

« meeting the emission standards that apply at the time of purchasing mine fleet vehicles, and
regularly maintaining the mine fleet;

« monitoring truck idling, and implementing pit-stop practices to minimize idling during shift
changes;

« using condition-based monitoring and maintenance rather than time-based maintenance to
ensure optimal fleet performance;

. managing TSRU tailings deposition to maintain an annual average rate of 4 volumes of
solvent per 1000 volumes of bitumen produced,;

« managing slash burning according to Shell’s Environmental Management System procedure;
and

« watering roads during dry periods to control road dust.

[252] Shell predicted that all polycyclic aromatic h