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1. OVERVIEW 

This submission is filed with the Joint Review Panel Secretariat to be available for immediate 
review upon establishment of a panel for these Projects. 

The final Terms of Reference (TOR) for the Jackpine Mine Expansion and Pierre River Mine 
Environmental Impact Assessment (EIA) were issued in November 2007.  These TOR were 
developed by Alberta Environment and the Energy Resources Conservation Board (ERCB) in 
consultation with Federal authorities.  Shell met these requirements and the Jackpine Mine 
Expansion and Pierre River Mine applications were deemed to be complete in October 2010.  
However since this time, several events have occurred prompting Shell to provide further 
information to regulators and the Joint Review Panel (JRP).  These include: 

• Through Shell’s on-going consultation with local stakeholders concerns pertaining to the 
Muskeg River were identified, namely, re-routing of the Muskeg River through a pipe 
during operations and the remediation of Mature Fine Tailings (MFT) at closure; 

• ERCB Directive 074 was issued in February 2009 to regulate fluid fine tailings resulting in 
an amendment of the Jackpine Mine – Phase 1 Approval No. 9756 to incorporate the 
Jackpine Mine – Phase 1 Tailings Management Plan (December 2010). 

• In January 2011, a Joint Review Panel Decision Report was issued for the Total E&P Ltd 
Joslyn North Mine Project; 

• Additional information requests were filed by Environment Canada regarding the 
Projects. 

1.1. Structure of the Submission 

This submission has been divided into four main sections and Appendices containing supporting 
information.  It includes: 

• Section 1 – Overview 

• Section 2 – Muskeg River Diversion Alternative Mine Plan 

• Section 3 - Joint Review Panel Information 

• Section 4 - Response to Federal Information Requests – Round 2 

• Appendices 

Background information contained in the subsequent sections is briefly described below: 
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Section 2:  Muskeg River Diversion Alternative Mine Plan 

Two substantial concerns were raised by Aboriginal stakeholders while the Projects were 
undergoing third party technical review: 

• Shell’s plan to divert the Muskeg River through a temporary pipeline during the mine 
operations was concerning.  Stakeholders stated that there was cultural and spiritual 
value which would be destroyed by the pipeline diversion.  A clear preference for moving 
the river and returning it after mining was indicated. 

• It was considered undesirable to leave mature fine tailings (MFT) in the pit lakes at 
closure, regardless of Shell’s prediction that neither of those project elements would likely 
result in significant adverse environmental impacts. 

As an outcome to these engagements, Shell has taken further steps to address these concerns by 
investigating alternative approaches to the diversion of the Muskeg River and final disposition of 
Mature Fine Tailings at closure.  These investigations required that the existing mine plan as 
amended be reviewed in order to  determine whether an open channel diversion of the Muskeg 
River could function during mine operations instead of a pipeline.  The closure plan was also re-
evaluated to determine the feasibility associated with removal of MFT from the pit lakes. 

In December 2010, Shell received approval for its submission ERCB Directive 074 Jackpine 
Mine Tailings Management Plan.  The plan included detailed information on the management of 
tailings in the Jackpine Mine – Phase 1 project area including the construction and operation of 
sand cells, dedicated drying areas, centrifuge technology, and the start up and operation of in-
pit tailings using non-segregated tailings technology.  These approved changes to the Jackpine 
Mine-Phase 1 approval occurred after the December 2009 Jackpine Mine Expansion, 
Supplemental Information submission was filed and hence could not be included at the time.  
Shell has chosen to incorporate these changes to the base operation in the attached Muskeg 
River Diversion Alternative Mine Plan in order to demonstrate that the Jackpine Mine Expansion 
is capable of fully integrating with the existing operation and achieve full compliance to ERCB 
Directive 074. 

The Muskeg River Diversion Alternative Mine Plan has been compared to the mine, tailings and 
closure plans that were filed in the December 2009 Jackpine Mine Expansion, Supplemental 
Information submission.  In addition, an assessment of the environmental effects associated with 
this alternative development plan have been compared to the EIA, as amended.  This assessment 
has been included in Appendix 1 and summarized in Section 2.4. 

The Muskeg River Diversion Alternative Mine Plan maintains the integrity of the current 
regulatory filing while integrating Shell’s ERCB Directive 074 plans which were filed after Shell’s 
last project update (see December 2009 Jackpine Mine Expansion, Supplemental Information). 
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Section 3:  Joint Review Panel Information 

This section contains supplemental information that Shell believes will be of interest to the Joint 
Review Panel.  It is based on Shell’s recent participation and review of the evidentiary record in 
the Total E & P Ltd Joslyn North Mine Project Joint Review Panel process and information 
requirements identified in Shell’s Draft Agreement to Establish a Joint Panel, Terms of Reference 
(issued March 7, 2011).  Specifically, this section includes: 

• Rationale for exclusion of a pre-development baseline evaluation in the EIA; 

• Rationale for the projects and development included in the EIA’s planned development 
case; 

• Rationale for exclusion of the Terrestrial Ecosystem Management Framework (TEMF) 
considerations in the EIA; 

• Environmental effects resulting from potential Accidents and Malfunction events. 

Section 4:  Response to Federal Information Requests – Round 2 

This section contains Shell’s response to additional requests for information from Environment 
Canada that were filed in October and November 2010.  Round 1 responses were originally 
filed by Shell with the Canadian Environmental Assessment Agency in August 2010 in the 
submission Jackpine Mine Expansion Project and the Pierre River Mine Project Federal 
Information Requests. 

Shell was further requested by Environment Canada in April 2011 to commit to conducting 
species at risk surveys in the 2011 field season.  In efforts to minimize further delays in the 
regulatory review of these Projects, these surveys will be carried out as soon as possible. 
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2. MUSKEG RIVER DIVERSION ALTERNATIVE MINE PLAN 

2.1. Introduction 

The original Jackpine Mine Expansion application development plan was designed to maximize 
bitumen resource recovery while minimizing the associated environmental impact. The original 
plan to mine through the Muskeg River area was premised on a temporary diversion of the river 
through a gravity pipeline in order to minimize terrestrial disturbance, maintain the integrity of 
the lower reaches of the river and maximize bitumen recovery from the resource underlying the 
river. During the last four years, extensive consultation with First Nations has identified that, 
while the application may achieve these specific goals, the concept of displacing the Muskeg 
River through a pipeline and re-introducing it into a closure pit lake containing Mature Fine 
Tailings (MFT), was undesirable. These discussions resulted in Shell developing an alternate plan 
which replaces the proposed temporary diversion pipeline with an open channel across the 
northern portion of the development area. In addition, at closure, Shell assessed the feasibility of 
removing all MFT from the Jackpine Mine pit lakes thereby addressing concerns associated with 
future Muskeg River water quality. 

To adequately evaluate the feasibility of the alternate routing of the Muskeg River and the 
potential impacts resulting from the removal of MFT, it was necessary to review the mine plan 
from the December 2009, Jackpine Mine Expansion Supplemental Information filing.  Since 
2009, several developments have occurred which Shell decided to also include in the Muskeg 
River Diversion Alternative Mine Plan in order to provide the most comprehensive assessment 
possible of the Muskeg River Diversion Alternative.  These events include: 

• Approval of the December 2010 Jackpine Mine – Phase 1 Tailings Management Plan; 

• Additional information obtained during recent operational exploration drilling activities 
on Jackpine Mine – Phase 1. 

• Minor changes to Jackpine Mine Phase 1 development to reflect “as built” vs. design. 

The following sections contain information related to the incremental changes in mining 
resources, pit limit definition, resource sterilization, closure drainage and landscape. This 
information is intended to provide further assurance to regulatory bodies that this alternate mine 
plan will integrate with the Jackpine Mine - Phase 1 mine area which was recently amended to 
include the December 2010 Jackpine Mine - Phase 1 Tailings Management Plan. 

All of the fore mentioned  changes occur within the existing lease boundary and are materially 
within the temporal and spatial scope of information shown in December 2009 Jackpine Mine 
Expansion Supplemental Information, Section 3, Mining.  While this information is being 
included, it should be noted that the integrity of the existing closure drainage plan and closure 
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landscape was maintained thereby ensuring that there were no changes to the significance of 
any environmental impacts as set out in the Jackpine Mine Expansion EIA. 

To determine how the incremental changes in mining would relate to the environmental 
assessment, Shell reviewed its EIA to determine whether or not there were any implications to the 
existing EIA’s findings and conclusions, as last filed in the December 2009 Jackpine Mine 
Expansion Supplemental Information submission.  A summary of these findings is presented in 
Section 2.4 with supporting data and analysis in Appendix 1. 

2.2. Mining 

The introduction of ERCB Directive 074 in 2009 changed tailings management in the oil sands 
industry. The Jackpine Mine Expansion amendment application filed in December 2007 was 
premised on starting up Jackpine Mine - Phase 1 in 2009 and was designed and constructed 
without the prior knowledge of the requirements imposed by ERCB Directive 074. The 
introduction of ERCB Directive 074 and the subsequent amendments imposed on the Jackpine 
Mine - Phase 1 Approval No. 9756 had the potential to impact the future Jackpine Mine 
Expansion. While the Jackpine Mine Expansion tailings management plan was premised on 
Directive 074 compliant technology [Non-Segregated Tailings (NST)], the modifications to the 
startup and early operation of Jackpine Mine had the potential to influence future tailings 
management of the expansion. The following review of the Jackpine Mine Expansion Mine Plan, 
as amended, including the Muskeg River Diversion Alternative, highlights the modifications 
which have occurred due to the implementation of ERCB Directive 074, the diversion of the 
Muskeg River and removal of MFT from the pit lakes. 

2.2.1. Mining Resources 

The Jackpine Mine project areas shown in Figure 2-1 are the same as Figure 1-3 in the 
December 2009 Jackpine Mine Expansion, Supplemental Information, Volume 1, Section 
3.1. The only difference is a revision to the Final Pit Limits at the north end as a result of the 
Muskeg River Diversion Alternative. 

Table 2-1 quantifies the changes to the approved Jackpine Mine - Phase 1 area and the 
proposed Jackpine Mine Expansion area as a result of ERCB Directive 074. The cumulative 
changes to the Muskeg River Diversion Alternative Mine Plan compared to the December 
2009 Jackpine Mine Expansion pit area attributes are outlined in Table 2-2. The Muskeg 
River Diversion Alternative Mine Plan shows the recoverable resource changed by -8 Mm3 
of dry bitumen (1.4%) compared to the December 2009 Jackpine Mine Expansion 
Supplemental Information, Section 3.1.  These changes in recoverable reserve are due to: 
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• Updated geology and associated geology models using additional information 
obtained from recent operational drilling; 

• Adjustments to ultimate pit offsets and slopes; 

• Revisions at the north end of the pit to accommodate an open channel diversion of 
the Muskeg River. 
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Figure 2-1:  Expanded JPM Project Area with Revised Final Pit Limits 
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Table 2-1:  Jackpine Mine Pit Area Attributes including the Muskeg River Diversion Alternative Mine 
Plan Area 

Pit Attribute 

Approved 
Jackpine Mine 

- Phase 1 
(2009)1 

Approved 
Jackpine Mine -

Phase 1 
(2011)2 

Phase 1 
Change 

Jackpine 
Mine 

Expansion 
(2009 ) 1 

Jackpine 
Mine 

Expansion 
(2011) 2 

Expansion 
Change 

Mine pit area 4,230 ha 4,220 ha -10 ha 9,451 ha 9,307 ha -144 ha 

Bitumen in place 317 Mm³ 324 Mm³ 7 Mm³ 399 Mm³ 401 Mm³ 2 Mm³ 

Diluted ore grade 11.4 wt% 
bitumen 

11.4 wt% bitumen 0.0 wt% 
bitumen 

10.5 wt% 
bitumen 

10.4 wt% 
bitumen 

-0.1 wt% 
bitumen 

Final bitumen 
product 

264 Mm³ 261 Mm³ -3 Mm³ 316 Mm³ 312 Mm³ -4 Mm³ 

Ore 2,740 Mt 2,797 Mt 57 Mt 3,706 Mt 3,739 Mt -33 Mt 

Waste 1,065 Mbcm 1,020 Mbcm -45 Mbcm 1,674 
Mbcm 

1,609 Mbcm -65 Mbcm 

Strip ratio 0.81 bcm/bcm 0.76 bcm/bcm -0.05 
bcm/bcm 

0.94 
bcm/bcm 

0.90 
bcm/bcm 

-0.04 
bcm/bcm 

TV/BIP 7.51 bcm/m³ 7.30 bcm/m³ -0.21 
bcm/m³ 

8.65 
bcm/m³ 

8.49 bcm/m³ -0.16 
bcm/m³ 

1   December 2009, Jackpine Mine Expansion, Supplemental Information, Volume 1, Section 3.1, Table 3-1. 
2   As assessed in this section (May 2011 Submission of Information to the Joint Review Panel) 

 

Table 2-2:  Jackpine Mine Expansion Pit Area Attributes including the Muskeg River Diversion 
Alternative Mine Plan 

Pit Attribute 
Jackpine Mine 

Expansion (2009)1 
Jackpine Mine 

Expansion (2011)2 Change 

Mine pit area 13,681 ha 13,527 ha -154 ha 

Bitumen in place 716 Mm³ 725 Mm³ 9 Mm³ 

Diluted ore grade 10.9 wt% bitumen 10.9 wt% bitumen 0.0 wt% bitumen 

Final bitumen product 581 Mm³ 573 Mm³ -8 Mm³ 

Ore 6,446 Mt 6,536 Mt 90 Mt 

Waste 2,738 Mbcm 2,629 Mbcm -109 Mbcm 

Strip ratio 0.88 bcm/bcm 0.84 bcm/bcm -0.04 bcm/bcm 

TV/BIP 8.15 bcm/m³ 7.96 bcm/m³ -0.19 bcm/m³ 
1   December 2009, Jackpine Mine Expansion, Supplemental Information, Section 3.1, Table 3-2. 
2  As assessed in this section (May 2011 Submission of Information to the Joint Review Panel) 
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2.2.2. Final Pit Limit Definition 

The Muskeg River Diversion Alternative Mine Plan pit walls are adjusted to accommodate 
the following changes: 

• In response to consultation with Aboriginal stakeholders, the Muskeg River Diversion 
Alternative Mine Plan pit limit is adjusted at the north end to accommodate an open 
channel diversion of the Muskeg River. This mine plan incorporates a 200 m setback 
from the Muskeg River Diversion channel to the mine pit crest (see Figure 2-2, 
Segment 22 to 23 and Segment 25 to 26). 

• Approximately 800 m of the pit boundary is adjusted adjacent to the Jackpine 
Compensation Lake to maintain a 200 m offset from the surveyed lake as-built plan. 

All other segments of the ultimate pit design remain unchanged from the plan shown in the 
December 2009 Jackpine Mine Expansion, Supplemental Information, Section 3.1, Figure 
3-2. 
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Figure 2-2:  JPM Final Pit Limits adjusted at Segment 22 to 23 and Segment 25 to 26 
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2.2.3. Resource Sterilization 

The estimated resource sterilization for the Muskeg River Diversion Alternative Mine Plan 
increases by approximately 5.17 Mm3 of dry bitumen from 24.99 to 30.15 Mm3as 
compared to the December 2009 Jackpine Mine Expansion, Supplemental Information, 
Section 3.2, Table 3-4. The sterilization quantities account for ore equal to or less than a 
TV:BIP 12. Table 2-3 provides revised resource sterilization estimates. 

These changes are due to: 

• The Jackpine Mine pit limit is adjusted at the north end to accommodate a 200 m 
setback from an open channel diversion of the Muskeg River (Segment 22 to 23 and 
Segment 25 to 26, as shown in Figure 2-2). This change results in approximately 
4.32 Mm3 of dry bitumen being sterilized. 

• The Fort Hills Overburden Disposal Area (OBDA) footprint is modified to 
accommodate the Muskeg River Diversion channel, which reduces sterilization by 
0.27Mm3 of dry bitumen within its footprint. 

• Updated geological data under the proposed Asphaltene Energy Recovery (AER) 
Class II landfill indicates an additional sterilization of 0.68 Mm3 of dry bitumen. 

• Pit boundary offsets from the recently completed Jackpine Mine Compensation Lake 
are adjusted to reflect actual survey data. This results in sterilization of an additional 
0.45 Mm3 of dry bitumen. 

Figure 2-3 shows the locations of the resource sterilization areas for the Muskeg River 
Diversion Alternative. 

 

 

 



Submission of Information to the Joint Review Panel May 2011

 

 

 - 12 -  

 

 

Table 2-3:  Estimated Resource Sterilization for the Muskeg River Diversion Alternative Plan 

  Muskeg River Diversion Alternative Mine Plan Revised Attributes 

Areas 

Ore 
Overburden and 

Interburden 
Diluted Ore 

Grade 
Bitumen in 

Place TV/BIP Strip Ratio 

(Mt) (Mbcm) 
(wt% 

bitumen) (Mm3) (bcm/m3) (m3/m3) 

Fort Hills OBDA 6.07 4.95 11.08 0.69 11.48 1.70 

North ETDA  117.88 48.70 9.56 11.54 9.13 0.86 

Muskeg River setback 
on Lease 88 72.80 42.81 11.69 8.67 8.98 1.22 

Fort McKay Boundary 22.97 7.13 10.58 2.48 7.32 0.65 

Class II landfill – AER 
Waste Dump 1 19.57 11.76 10.04 2.01 10.54 1.25 

Offset from Jackpine 
Compensation Lake 4.42 1.00 9.90 0.45 6.99 0.47 

Muskeg River Diversion 39.07 16.24 10.84 4.32 8.10 0.86 

Total 282.78 132.59 - 30.15 - - 

Weighted Average - - 10.44 - 8.91 0.98 

Change 

Areas 

Ore 
Overburden and 

Interburden 
Diluted Ore 

Grade 
Bitumen in 

Place TV/BIP Strip Ratio 

(Mt) (Mbcm) 
(wt% 

bitumen) (Mm3) (bcm/m3) (m3/m3) 

Fort Hills OBDA -2.53 -1.74 0.13 -0.27 0.21 0.08 

North ETDA  0.00 0.00 0.00 0.00 0 0 

Muskeg River setback 
on Lease 88 0.00 0.00 0.00 0.00 0 0 

FOSL Boundary 0.00 0.00 0.00 0.00 0 0 

Class II landfill – AER 
Waste Dump 1 6.53 4.45 0.05 0.68 0.35 0.08 

Offset from Jackpine 
Compensation Lake 4.42 1.00 9.90 0.45 6.99 0.47 

Muskeg River Diversion 39.07 16.24 10.84 4.32 8.10 0.86 

Total 47.49 19.95 - 5.17 - - 
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Figure 2-3:  Muskeg River Diversion Alternative Resource Sterilization Estimates 
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2.2.4. Mine Development Plan 

In the December 2009 Jackpine Mine Expansion Supplemental Information submission, 
Shell contemplated a staged approach to development of the second extraction train at 
Jackpine Mine followed by start up of the third extraction train in 2017. The delays 
associated with the Jackpine Mine Expansion Project regulatory review have resulted in 
Shell likely delaying the timeline for production from the Jackpine Mine Expansion facilities 
by another year.  Start up is now contemplated in 2018 with full production being 
achieved in 2020, one year later than previously forecast. 

The Muskeg River Diversion Alternative Mine Plan operates one year longer (to 2050). 
Following completion of the third processing train in 2020, the Jackpine Mine Expansion 
averages approximately 188 million t/a. Table 2-4 details the revised production schedule 
and provides annual summaries of bitumen produced, ore grades, tonnage mined, 
quantities of total overburden and interburden handled from the mine area. For an 
overview of the revised general mine layout and mining sequence, see Figure 2-4, Muskeg 
River Diversion Alternative, Mine Life Development Plan. 

A total of 2,629 Mm3 of waste material will be moved over the life of the mining operation. 
These materials will be used for: 

• constructing the North External Tailings Disposal Area (ETDA) starter dyke 

• constructing in-pit tailings containment dykes 

• capping in-pit tailings cells 

Suitable construction material was identified in the overburden and interburden volumes. 
Unsuitable material will be disposed of in external OBDAs, in-pit dyke structures and in-pit 
dumps. The waste placement strategy has been integrated with the in-pit tailings backfill 
sequence. The detailed waste material balance has been designed to maximize the in-pit 
space left for tailings. 
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Table 2-4:  Jackpine Mine Expansion Mine Production Schedule for the Muskeg River Diversion Alternative Mine Plan 

Year 
Waste Material 

(Mbcm) 
Oil Sands 

(Mt) 
Diluted Ore 
Grade (%) 

Final Product 
Bitumen (Mm3 

Strip Ratio 
(m3/ m3) 

2010* 60 21 11.87 2 5.94 

2011 21 50 11.33 5 0.88 

2012 23 64 10.91 6 0.77 

2013 23 65 10.98 6 0.72 

2014 23 74 11.25 7 0.65 

2015 23 75 12.08 8 0.64 

2016 23 86 12.08 9 0.56 

2017 37 95 11.99 10 0.82 

2018 37 127 11.18 12 0.61 

2019 46 168 11.35 16 0.57 

2020 75 193 10.84 17 0.81 

2021 84 166 11.49 16 1.05 

2022 89 174 11.17 16 1.07 

2023 84 174 11.58 17 1.00 

2024 82 186 11.06 17 0.92 

2025 82 169 11.38 16 1.01 

2026 81 174 11.18 16 0.97 

2027 81 169 11.79 17 1.00 

2028 84 171 11.67 17 1.02 

2029 78 183 10.69 16 0.89 

2030 75 202 10.02 16 0.77 

2031 66 221 9.77 17 0.62 

2032 68 218 9.88 17 0.65 

2033 77 204 9.90 16 0.78 

2034 79 187 10.64 16 0.88 

2035 78 191 10.82 17 0.86 

2036 78 181 11.26 17 0.90 

2037 78 181 10.82 16 0.90 

2038 60 197 10.25 16 0.63 

2039 64 206 10.26 17 0.65 

2040 94 191 10.85 17 1.02 

2041 94 191 10.39 16 1.02 

2042 93 209 9.82 16 0.93 

2043 93 197 10.59 17 0.99 

2044 81 192 10.77 17 0.88 

2045 79 179 10.88 16 0.92 

2046 72 181 10.86 16 0.83 

2047 70 200 10.48 17 0.72 

2048 66 172 11.73 17 0.80 

2049 21 171 11.75 17 0.26 

2050 1 80 10.90 8 0.04 

Total/Wt. Average 2,629 6,537 10.87 573 0.84 
* Modeled quantity is adjusted for 2010 mined material  
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Figure 2-4:  Muskeg River Diversion, Mine Life Development Plan 
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2.2.5. Decommissioning and Closure 

Based on the Muskeg River Diversion Alternative Mine Plan, the arrangement of in-pit 
tailings cells, their final elevations and filling sequence (see Figure 2-5) were specifically 
designed to meet the objectives of the final closure drainage plan presented in the May 
2008 EIA Update. Optimal post-mine elevations were achieved by placing variable depths 
of coarse sand and overburden capping material onto in-pit cells to ensure positive 
drainage to pit lake areas within stable, geomorphically-designed drainage channel 
systems. These systems are similar to those shown in the May 2008 EIA Update closure 
drainage plan and have only been adjusted to reflect the changes in pit and dump outlines. 

The Jackpine Mine Expansion ore processing facilities are currently planned to operate until 
2050. At closure and decommissioning, MFT in the South ETDA will be centrifuged to 
facilitate reclamation of Sand Cell 1.  MFT will be centrifuged from Fluid Cell 2 to produce 
the South Central pit lake, while MFT in Fluid Cell 1 will be centrifuged to create the South 
pit lake (see Figure 2-6). The centrifuged material from the ETF and fluid cells will be placed 
in overburden disposal areas. 

The ETDA cells will be capped with overburden to achieve the same closure drainage 
contour as shown in the May 2008 EIA Update. 

2.2.6. Closure Drainage Plan and Closure Landscape 

The Muskeg River Diversion Alternative Mine Plan changes that were considered in the 
closure drainage plan (see Figure 2-5) and closure landscape (see Figure 2-6) include: 

• reclamation of the temporary Muskeg River Diversion channel at closure 

• adjustment of the pit lake shores to reflect the removal of MFT and to optimize the 
location of littoral zone areas 

• separation of the Northwest and Northeast pit lakes to optimize flow regimes, littoral 
zone development and water residence time 

• re-handling of overburden from the Fort Hills OBDA to complete capping of the final 
tailings cells. These cells will not be ready for capping until after mining activities 
have ceased. 

Any changes to the closure land capability of the Jackpine Mine Expansion as a result of 
the above adjustments were negligible and are documented in Appendix 1. 
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Figure 2-5:  Muskeg River Diversion Mine Plan, Complete Layout of Operation Development Features 
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Figure 2-6:  Muskeg River Diversion Alternative Mine Closure Drainage 

 



Submission of Information to the Joint Review Panel May 2011

 

 

 - 20 -  

 

 

2.3. Tailings Management 

A tailings management plan for the Jackpine Mine Expansion Project was included in the 
December 2007 Jackpine Mine Expansion Volume 1 Project Description, prior to the release of 
ERCB Directive 074.  This plan was based on Non-Segregated Tailings (NST) technology and 
would have been compliant with this Directive. However, as final approval for the December 
2010 Jackpine Mine - Phase 1 Tailings Management Plan was still under development with the 
ERCB, no update could be provided in the December 2009 Jackpine Mine Expansion, 
Supplemental Information submission. 

The introduction of ERCB Directive 074 requires Shell to annually submit detailed tailings 
management plans for approval. In December 2010, the Jackpine Mine - Phase 1 ERCB 
Approval No. 9756 was amended in accordance with the detailed tailings management plan 
submitted by Shell. This tailings plan will be subsequently updated each September to reflect 
changes in operation and evolving regulatory requirements. 

The changes contained in the December 2010, Jackpine Mine - Phase 1 Tailings Management 
Plan, together with the desire to eliminate MFT in pit lakes, prompted Shell to demonstrate how 
tailings management plans in the Jackpine Mine Expansion align with the approved ERCB 
Directive 074 plan for Jackpine Mine - Phase 1. It is not the intent to duplicate the tailings 
management plan currently filed with the ERCB for Jackpine Mine - Phase 1, but rather provide 
additional information as to how the alternative mine plan could integrate with the approved 
operations. 

In addition, Shell has responded to First Nation concerns and anticipated regulatory 
requirements by making a commitment to eliminate MFT from Jackpine Mine pit lakes through 
the employment of densification technology such as centrifuges. During operation of the ETDA, 
centrifuge technology will be used to comply with ERCB Directive 074 fines sequestration targets. 
A combination of centrifuges in conjunction with in-pit placement of NST is anticipated to 
completely eliminate MFT from the pit lakes at closure. 

2.3.1. Tailings Impoundment 

South External Tailings Disposal Area (South ETDA) 

The South ETDA will be constructed with three separate cells (see Figure 2-7). The western-
most cell is Dedicated Disposal Area 1 (DDA1). Sand Cell 1 (SC1) will be utilized for 
storage of deposited sand, Thin Fine Tailings (TFT), MFT and water inventory. Sand Cell 2 
(SC2) will be utilized primarily for the containment of sand with only a minimum fluid 
inventory which will be returned to SC1. 

The operational plan of the South ETDA has incorporated the following changes as a result 
of ERCB Directive 074: 
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• Aggressive dewatering of the Thickened Tailings (TT) pond has been incorporated 
into the plan. Removing the water from the TT deposit will facilitate drainage, 
desiccation, and consolidation. This will improve the rate of strength gain in 
comparison to the original operating strategy. 

• Centerline dyke construction has been modified to return run-off material from cell 
construction which was previously disposed of in DDA1, directly to SC1, or as a low 
velocity flow over the TT deposit to minimize disturbance of the sequestered fines. 

• SC2 will be operated as a sand dump. The amount of fluids contained on site before 
the implementation of NST will be reduced to achieve ERCB Directive 074 
compliance. The geometry of the structure has been adapted to manage the 
reduction in fluids and operate it as a dry deposit with minimum water inventory. 

North External Tailings Disposal Area (North ETDA) 

The North ETDA will be operated as a sand dump. The amount of fluids contained on site 
before the implementation of NST will be reduced to achieve ERCB Directive 074 
compliance. The geometry of the structure has been adapted to manage the reduction in 
fluids and operate it as a dry deposit with minimum water inventory. Figure 2-8 shows the 
final structure of the North ETDA before reclamation. 

In-Pit Tailings Disposal 

The production of NST and Jackpine Mine Expansion in-pit tailings management 
operations described in the original December 2007 Jackpine Mine Expansion, Project 
Description is ERCB Directive 074 compliant. However, the reduction in fluids during the 
external tailings operation has impacted the material stored in the in-pit cells. Table 2-4 
shows the tailings material stored by impoundment. The water cap and MFT have been 
removed from DDA1, SC2 and the North ETDA. In-pit Fluid Cell 2a and 2b have been 
combined into one cell, Fluid Cell 2, and Fluid Cell 3 has been eliminated.  The general 
arrangement of the in-pit tailings cells are shown in Figure 2-9. 
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Figure 2-7:  Final Configuration of the South External Tailings Disposal Area 
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Figure 2-8:  Final Configuration of the North External Disposal Area 
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Figure 2-9:  In-Pit Tailings Layout of Dykes and Cells 
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Table 2-5:  Tailings Storage by Impoundment and Classification 

 December 2010 Jackpine Mine Expansion Muskeg River Diversion Alternative Mine Plan 

 Impoundment Tailings Classification Impoundment Tailings Classification 

ETDAs 

South ETDA DDA1 TT & Water Cap South ETDA DDA1 TT 

South ETDA SC1 WT, CST, MFT, Water Cap South ETDA SC1 WT, CST, MFT, Water Cap 

South ETDA SC2 WT, CST, MFT, Water Cap South ETDA SC2 WT, CST 

North ETDA WT, CST, MFT, Water Cap North ETDA WT, CST 

In Pit 
Fluid 
Cells 

Fluid Cell 1 MFT, Water Cap Fluid Cell 1 MFT, Water Cap 

Fluid Cell 2a MFT, Water Cap Fluid Cell 2 MFT, Water Cap 

Fluid Cell 2b MFT, Water Cap   

Fluid Cell 3 MFT, Water Cap   

In Pit 
Solids 
Cells 

Cell 1 NST Cell 1 NST 

Cell 2 NST Cell 2 NST 

Cell 3 NST Cell 3 NST 

Cell 4 NST Cell 4 NST 

Cell 5 NST Cell 5 NST 

Cell 6 NST Cell 6 NST 

Cell 7 NST Cell 7 NST 

Cell 8 NST / TSRU / TT Cell 8 TSRU / TT 

  Cell 9 NST 

 

End of Mine MFT Management 

All legacy MFT at the Jackpine Mine Expansion will be centrifuged, dried, and placed in 
dumps or in-pit for final disposal.  Table 2-6 shows the Jackpine Mine Expansion MFT 
Balance based on adjustments made for the Muskeg River Diversion Alternative Mine Plan. 

2.3.2. Tailings Transfer between Jackpine Mine Expansion and Muskeg River Mine Expansion 

The December 2007 Jackpine Mine Expansion Application was premised on transferring 
NST to the Muskeg River Mine Expansion and accepting MFT from the Muskeg River Mine 
Expansion in order to meet the final closure landscape at the Muskeg River Mine 
Expansion. As a result of the changes outlined in this Muskeg River Diversion Alternative 
Mine Plan, there was no identified requirement to transfer tailings material between the 
Muskeg River Mine and the Jackpine Mine Expansion at closure.  However, as mine closure 
planning is a dynamic process this situation may change in the future.  In this submission, a 
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closure scenario has been developed to allow a self-encompassing material balance to the 
final closure landscape and eliminate all tailings transfers at closure. 

2.3.3. Tailing Material Balance 

In the Muskeg River Diversion Alternative Mine Plan, the total tailings generated is 4139.8 
Mm3 compared to approximately 4028.5 Mm3 included in the December 2007 Jackpine 
Mine Expansion Project Description, Volume 1. A summary of the annual tailings material 
balance is shown in Table 2-7. 

Table 2-6 shows the annual MFT balance for the Muskeg River Diversion Alternative Mine 
Plan. The MFT will be generated during cell and beaching operations as well as NST 
deposition. Based on recent NST testing, the MRDA tailings plan will utilize a sand to fines 
ratio of 4.5:1 by recycling 400 Mm3 of MFT back into the NST process. The MFT inventory 
remaining at closure will be mechanically dried using centrifuge technology during and 
after mine operations. 
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Table 2-6:  Jackpine Mine Expansion MFT Balance 

Period 
MFT 

Generated 
MFT to 
NST 

MFT to 
Centrifuge 

MFT 
Inventory 

(Mm3) (Mm3) (Mm3) (Mm3) 
2010 1.6 0.0 0.0 1.6
2011 4.7 0.0 0.0 6.3
2012 7.3 0.0 0.0 13.6
2013 6.9 0.0 0.0 20.5
2014 6.3 0.0 5.0 21.8
2015 5.3 0.0 9.0 18.1
2016 7.4 0.0 9.0 16.5
2017 6.9 0.0 9.0 14.4
2018 13.0 0.0 9.0 18.4
2019 15.1 0.0 9.0 24.4
2020 22.6 0.0 9.0 38.0
2021 16.1 0.0 9.0 45.1
2022 17.8 2.1 9.0 51.8
2023 16.2 5.7 9.0 53.3
2024 18.4 4.0 9.0 58.6
2025 15.4 5.3 9.0 59.7
2026 20.9 13.3 9.0 58.3
2027 16.4 17.8 0.0 56.9
2028 19.0 36.3 0.0 39.7
2029 20.6 29.7 0.0 30.6
2030 24.2 12.2 0.0 42.6
2031 25.2 23.8 0.0 44.0
2032 24.7 21.7 0.0 47.0
2033 23.1 22.0 0.0 48.1
2034 21.1 21.4 0.0 47.8
2035 21.6 28.7 0.0 40.6
2036 19.7 19.1 0.0 41.3
2037 21.0 0.0 6.0 56.3
2038 22.7 17.3 10.0 51.6
2039 23.2 14.6 10.0 50.2
2040 23.9 6.8 10.0 57.3
2041 25.4 0.0 12.0 70.7
2042 24.1 7.9 12.0 74.9
2043 22.0 15.0 12.0 70.0
2044 23.7 6.9 13.0 73.7
2045 22.0 3.1 13.0 79.6
2046 20.4 22.4 13.0 64.6
2047 25.0 6.3 13.0 70.3
2048 19.1 19.4 13.0 57.1
2049 19.2 17.4 13.0 45.9
2050 10.2 0.0 13.0 43.1
2051 0.0 0.0 13.0 30.1
2052 0.0 0.0 13.0 17.1
2053 0.0 0.0 13.0 4.1
2054 0.0 0.0 4.1 0.0
Total 719.3 400.2 319.1 
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Table 2-7:  Jackpine Mine Expansion Annual Tailings Material Balance (2011) 

Period 
Coarse 
Tailings 

MFT 
Generated TT 

Rehandled 
Dried TT NST 

TSRU 
Tailings 

Total 
Tailings 

(Mm3) (Mm3) (Mm3) (Mm3) (Mm3) (Mm3) Mm3 
2011 28.0 4.7 3.0 0.0 0.0 0.0 35.7
2012 27.9 7.3 3.5 0.5 0.0 0.0 39.1
2013 28.7 6.9 3.5 0.5 0.0 0.0 39.6
2014 33.4 6.3 3.2 0.4 0.0 0.0 43.2
2015 34.3 5.3 2.7 0.3 0.0 0.0 42.7
2016 38.7 7.4 3.6 0.5 0.0 0.7 50.9
2017 43.3 6.9 3.3 0.4 0.0 0.8 54.8
2018 56.6 13.0 5.9 0.8 0.0 2.2 78.4
2019 76.0 15.1 7.1 0.9 0.0 2.1 101.2
2020 84.8 22.6 10.4 1.4 0.0 2.4 121.7
2021 74.8 16.1 7.3 1.0 0.0 3.0 102.2
2022 58.9 17.8 1.0 0.6 25.2 3.3 106.7
2023 54.1 16.2 0.0 0.0 33.4 3.1 106.9
2024 57.9 18.4 0.0 0.0 35.9 3.4 115.6
2025 88.1 15.4 0.0 0.0 31.9 4.1 139.6
2026 0.0 20.9 0.0 0.0 54.9 4.0 79.8
2027 44.3 16.4 5.0 0.0 39.4 2.4 107.4
2028 6.6 19.0 0.8 0.0 81.7 2.4 110.4
2029 8.9 20.6 1.3 0.0 84.2 2.7 117.7
2030 45.6 24.2 8.0 0.0 51.6 3.2 132.6
2031 0.0 25.2 0.0 0.0 110.8 3.6 139.5
2032 0.0 24.7 0.0 0.0 108.6 3.6 136.9
2033 0.0 23.1 0.0 0.0 101.8 3.3 128.2
2034 0.0 21.1 0.0 0.0 93.2 3.0 117.3
2035 0.0 21.6 0.0 0.0 96.3 2.9 120.8
2036 34.7 19.7 4.9 0.0 54.2 2.7 116.1
2037 83.1 21.0 13.4 0.0 0.0 2.8 120.2
2038 9.9 22.7 2.1 0.0 86.7 3.2 124.6
2039 0.0 23.2 0.0 0.0 101.0 3.4 127.7
2040 38.8 23.9 11.4 0.0 48.2 3.2 125.6
2041 84.6 25.4 19.1 0.0 0.0 3.1 132.2
2042 6.5 24.1 2.5 0.0 93.6 3.6 130.2
2043 0.0 22.0 0.0 0.0 96.0 3.3 121.3
2044 29.6 23.7 9.7 0.0 58.2 3.2 124.5
2045 68.8 22.0 12.1 0.0 13.3 2.8 119.1
2046 0.0 20.4 0.0 0.0 90.4 2.9 113.7
2047 60.4 25.0 5.7 7.1 31.8 3.2 133.3
2048 22.8 19.1 0.0 3.5 61.3 2.6 109.3
2049 18.0 19.2 0.0 3.0 64.8 2.6 107.6
2050 45.9 10.2 0.0 6.5 0.0 1.5 64.0
Total 1393.8 719.3 150.3 27.3 1748.5 100.6 4139.8 
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2.4. EIA Summary – Muskeg River Diversion Alternative Assessment 

The Muskeg River Diversion Alternative mine plan changes described in previous sections had 
the potential to affect the results and conclusions of the Jackpine Mine Expansion EIA, as 
amended.  Therefore, Shell undertook a review of the EIA to determine whether or not any of the 
incremental changes in the Muskeg River Diversion Alternative mine plan altered the EIA 
findings and conclusions.  Modifications to the mine plan having the potential to affect the EIA 
findings include the following: 

• diverting the Muskeg River using a channel around the northern boundary of the mine 
development area during mine operation; 

• removing the surge pond and Muskeg River diversion pipelines during mine operation; 

• modifying pit limits as discussed in the December 2009 Jackpine Mine Expansion, 
Supplemental Information, Volume 1 to reflect a reduction in the mine development area 
and revising mine pit cell locations; 

• installing centrifuge technology as part of the recently approved Jackpine Mine-Phase 1 
Tailings Management Plan; 

• removing MFT from pit lakes; 

• eliminating tailings transfers between Muskeg River Mine and Jackpine Mine at closure; 

• adding Thickened Tailings drying facilities as part of the recently approved Jackpine 
Mine Phase 1 Tailings Management Plan; 

• extending the mine life by one year to 2050; 

• updating process and tailings water balances; 

• modifying the dimensions of the Fort Hills Overburden Disposal Area (OBDA); and  

• modifying drainage and closure plans, including the sizes and characteristics of pit lakes, 
and locations of littoral zones. 

Additional details on how the Muskeg River Diversion Alternative Mine Plan could potentially 
affect the Air Quality, Noise, Environmental Health, Aquatic Resources, Terrestrial Resources 
and Human Environment assessment are presented in Appendix 1. 

2.4.1. Air Quality 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the results of the 
May 2008 Air Quality Assessment through changes to the Project footprint, installing 
centrifuge technology and adding Thickened Tailings drying facilities, as discussed in 
Appendix 1, Section 2.1.  Centrifugation has the potential to volatilize residual 
hydrocarbons from the tailings feed.  While the chemical properties and concentrations of 
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residual hydrocarbons in the centrifuge feed suggest that a material increase in VOC 
emissions due to centrifugation is unlikely, Shell does not yet have pilot or commercial scale 
information to substantiate this claim.  Accordingly, Shell will confirm VOC emission rates 
in future pilot or demonstration facilities, and adaptively manage the emissions, as 
required, to ensure the environmental consequences assessed in the EIA remain 
unchanged.  While Shell does not anticipate any issues related to fugitive windblown dust, 
Shell will extend its dust management practices to DDA2, as required, to manage these 
emissions.  Therefore, the Muskeg River Diversion Alternative Mine Plan does not change 
the Air Quality Assessment findings presented in the EIA, as amended. 

2.4.2. Noise 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the results of the 
May 2008 Noise Assessment through modifications to the Project footprint and installing 
centrifuge technology, as discussed in Appendix 1, Section 2.2.  The centrifuge technology 
will be designed such that the residual impact for noise at the ERCB 1.5 km Criteria 
Boundary will be low, unchanged from the EIA, as amended.  Therefore, the Muskeg River 
Diversion Alternative Mine Plan does not change the Noise Assessment findings presented 
in the EIA, as amended. 

2.4.3. Health 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the results of the 
Environmental Health Assessment if it were to change the conclusions of the Air Quality 
Assessment or the Water Quality Assessment, as discussed in Appendix 1, Section 2.3.  
The Air Quality Assessment and Water Quality Assessment predictions for the Muskeg 
River Diversion Alternative Mine Plan are expected remain the same or similar compared to 
the EIA predictions.  Therefore, the Muskeg River Diversion Alternative Mine Plan does not 
change the Environmental Health Assessment findings presented in the EIA, as amended. 

2.4.4. Hydrogeology 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the results of the 
Hydrogeology Assessment through changes to the Project footprint, changes to closure 
drainage and the addition of Thickened Tailings drying facilities, as discussed in Appendix 
1, Section 3.2.  Shell will capture surface runoff from DDA2 and direct this water back to 
the recycle pond for reuse.  Additionally, groundwater in the vicinity of DDA2 will be 
assessed as part of Shell’s groundwater monitoring program.  If process-affected seepage 
is found to be migrating toward Shelley Creek or other surface water features, the seepage 
will be captured through active pumping or by ditching.  Therefore, the Muskeg River 
Diversion Alternative Mine Plan does not change the Hydrogeology Assessment findings 
presented in the EIA, as amended. 
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2.4.5. Hydrology 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the results of the 
Hydrology Assessment through changes to the Project footprint, removing MFT from pit 
lakes and modifying the closure drainage plan, as discussed in Appendix 1, Section 3.3.  
Changes resulting from the Muskeg River Diversion Alternative Mine Plan only affect the 
Operational (2050) and Closure (2065 and Far Future) snapshots.  Flows resulting from the 
Muskeg River Diversion Alternative Mine Plan are expected to be comparable to the 
Application Case presented in the May 2008 EIA Update for the remaining snapshots, so 
the Muskeg River Diversion Alternative Mine Plan will not affect the findings for these 
snapshots.  The assessment indicates that mean annual flow, mean open-water flow, and 
10-year flood flow and mean ice-cover flow are similar to the May 2008 EIA Update and 
the predicted effects on the surface hydrologic conditions in the Jackpine Creek, Kearl Lake, 
Muskeg River and the Athabasca River for the Muskeg River Diversion Alternative Mine 
Plan are practically the same as those presented in the EIA, as amended.  Therefore, the 
Muskeg River Diversion Alternative Mine Plan does not change the Hydrology Assessment 
findings presented in the EIA, as amended. 

2.4.6. Water Quality 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the results of the 
Water Quality Assessment through changes to the Project footprint, removing MFT from pit 
lakes, modifying the closure drainage plan and adding Thickened Tailings drying facilities, 
as discussed in Appendix 1, Section 3.4.  The elimination of MFT from pit lakes will result 
in better overall pit lake water quality because the long-term flux of tailings water that 
would otherwise be expressed from the MFT will not be present in MFT-free pit lakes.  The 
predicted effects on surface water quality in the Jackpine Creek, Kearl Lake, Muskeg River 
and pit lakes as well as the Athabasca River for the Muskeg River Diversion Alternative 
Mine Plan are less than or the same as those presented in the EIA, as amended.  Therefore, 
the Muskeg River Diversion Alternative Mine Plan does not change the Water Quality 
Assessment findings presented in the EIA, as amended. 

2.4.7. Aquatic Health 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the results of the 
Aquatic Health Assessment if it were to change the results of the Water Quality Assessment, 
as discussed in Appendix 1, Section 3.5.  Predicted surface water quality concentrations in 
Jackpine Creek, Kearl Lake, Muskeg River and pit lakes as well as the Athabasca River are 
expected to be the same as or better than was assessed in the EIA, as amended.  Therefore, 
the Mine Plan does not change the Aquatic Health Assessment findings presented in the 
EIA, as amended. 
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2.4.8. Fish and Fish Habitat 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the results of the 
Fish and Fish Habitat Assessment if it were to change the results of the Hydrology, Water 
Quality or Aquatic Health assessments, as discussed in Appendix 1, Section 3.6.  
Mitigation and compensation measures for fish and fish habitat are the same as those 
described in Volume 4, Section 6.7 of the EIA, and are being further defined in the draft 
No Net Loss Plan currently under development.  Minor changes in stream flow within the 
Muskeg River in the Far Future snapshot relative to the conditions assessed in the EIA, as 
amended, are predicted for the Muskeg River Diversion Alternative Mine Plan.  The 
assessment shows that the predicted effects on fish and fish habitat are essentially the same 
as those presented in the EIA, as amended for the Muskeg River watershed for the Muskeg 
River Diversion Alternative Mine Plan.  Therefore, the Muskeg River Diversion Alternative 
Mine Plan does not change the Fish and Fish Habitat Assessment findings presented in the 
EIA, as amended. 

2.4.9. Terrestrial Resources 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the Terrestrial 
Resources Assessment through changes to the Project footprint, adding the Thickened 
Tailings facilities and changes to the closure drainage plan and closure landscape, as 
discussed in Appendix 1, Section 5.  Section 2.3.6 presents the changes to the closure 
drainage plan and closure landscape.  The Muskeg River Diversion Alternative Mine Plan 
increases the Project development area by 89 ha.  The net changes to land capability 
classes, upland ecosites, wetlands and non-vegetation types are the same or similar to 
those presented in the EIA, as amended.  The Muskeg River Diversion Alternative Mine Plan 
assessment indicates that changes to Soil and Terrain, Terrestrial Vegetation, Wetlands and 
Forest Resources, Wildlife and Wildlife Habitat and Biodiversity do not change the 
Terrestrial Resources Assessment findings presented in the EIA, as amended. 

2.4.10. Human Environment 

The Muskeg River Diversion Alternative Mine Plan could potentially affect the Human 
Environment assessments through changes to the Project footprint and changes to the 
closure drainage plan and closure landscape, as discussed in Appendix 1, Section 6.  The 
Mine Plan assessment indicates that changes to Traditional Knowledge and Land Use, 
Resource Use, Visual Aesthetics and Historical Resources assessments do not change the 
findings presented in the EIA, as amended. 
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3. JOINT REVIEW PANEL INFORMATION 

3.1. Development Cases 

3.1.1. Pre-Development Baseline 

Through Shell’s review of the evidence in the recent Total E&P Ltd Joint Review Panel (JRP) 
hearing, the comments on the Draft JRP Terms of Reference and Draft Agreements for these 
Projects, and the extensive consultation that has taken place with various Aboriginal groups 
since the filing of the application, Shell is aware that certain parties to these proceedings 
would prefer that Shell reassess the likelihood of significant adverse environmental effects of 
the Projects against a pristine or pre-development environmental baseline.  For the reasons 
set out below, Shell will not be providing such an assessment. 

The use of environmental conditions that include the effects resulting from existing and 
approved projects as opposed to pre-development conditions is an accepted and well-
understood approach for the purposes of environmental assessment.  This approach has 
been considered and adopted by multiple JRPs under the Canadian Environmental 
Assessment Act. In particular, the Cheviot Mine Project JRP stated:1 

“In this case, the Panel notes that [Cardinal River Coal] used present conditions 
to describe the environmental “baseline” associated with the region.  The Panel 
believes that this is an appropriate starting point for the Cheviot Project CEA 
and notes that the baseline includes current mining, logging, and oil and gas 
activities in the region.  Since these activities have already received approval, 
the Panel believes that their inclusion as baseline conditions (as opposed to 
more pristine predevelopment conditions) is appropriate.” 

The assessment of the cumulative impacts of decades of industrial development against a 
pristine environmental baseline does not provide any meaningful information to the JRP or 
Crown decision makers as it pertains to their mandate; namely, to determine the likelihood 
of significant adverse project environmental effects.  Using a pre-development baseline only 
acts as a survey in terms of what amount of development has taken place over a certain 
numbers of years in the study area, and it simply produces a delta, or a percentage-based 
relative change between the period of time prior to any industrial development, and the 
present.  It does not allow for any critical analysis as to whether or not the predicted 
impacts from the current project, when compared against the current functionality or health 
of the environment – which already takes into account the full suite of impacts from all 
current and foreseeable projects in the Regional Study Area – are likely to be significant.  
Simply put, the delta between “no development” and “some development” is not 
tantamount to an assessment of project impacts.  Rather, the use of an existing and 

                                           
1 EUB Decision 2000-59 
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approved baseline case, to be compared with an application case, is appropriate, and, will 
allow the necessary Crown decision makers to determine the significance of impacts to both 
those environmental resources, and to those who use those resources. 

3.1.2. Revised Planned Development Case 

Shell is aware that some stakeholders believe the EIA should include revised significance 
determinations which take into account the UTS/Teck Frontier and Equinox projects.  These 
projects were publicly disclosed 3 to 4 months after the issuance of the project Terms of 
Reference and filing of the project applications.  It could be suggested that such revised 
conclusions should also include all subsequent regional industrial developments, including 
newly approved or disclosed in-situ oil sands projects. Shell respectfully disagrees with this 
suggestion. 

Environmental impact assessment is a predictive tool used in public interest decision 
making.  The goal is to provide a reasonable assessment of the likelihood of significant 
adverse impacts arising from an early-stage project description, in combination with the 
impacts of other approved and publicly disclosed projects.  Section 5.0(c) of the Provincial 
Terms of Reference requires an assessment that includes:  “[A] Planned Development Case 
(PDC), which includes past studies, existing and anticipated future environmental 
conditions, existing and approved projects or activities, plus planned projects or activities”.  
“Planned” projects are those which have been publicly disclosed prior to the issuance of the 
Terms of Reference or up to six months prior to the submission of the Project Application 
and EIA, whichever is sooner. 

The Terms of Reference for the Jackpine Mine Expansion and the Pierre River Mine EIA was 
issued on November 28, 2007.  Shell filed its project applications and supporting EIA on 
December 20, 2007.  UTS and Teck publicly disclosed their Frontier and Equinox projects 
via a Public Disclosure document dated March 2008.  Accordingly, for the purposes of this 
Terms of Reference, neither of the UTS projects were considered to be “planned” for the 
purposes of determining the completeness of the EIA or application. 

As the Federal Court of Appeal noted in the Express Pipeline decision [(1996) F.C.J. No. 
1016], no information about the probable future effects of a project can ever be complete 
or exclude all possible future outcomes.  The court further noted that reasonable people can 
and will disagree about the adequacy and completeness of evidence which forecast future 
results and about the significance of such results.  Continually updating the PDC in the EIAs 
would result in a perpetual cycle of EIA updates and reassessments.  Oil sands mining 
projects are subjected to a regulatory review and EIA process that is particularly thorough 
and time-intensive, and during this process, the projects that make up the PDC will 
undoubtedly evolve.  It would be impossible to complete this process if the PDC were to be 
revised every time a new project or activity is publicly disclosed.  It appears that what is 
being sought is finality and certainty in this environmental assessment process – the 
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achievement of which the Federal Court has expressly recognized as impossible, and 
unnecessary. 

3.1.3. Terrestrial Ecosystem Management Framework 

Shell is aware that some stakeholders have suggested that the Terrestrial Ecosystem 
Management Framework (TEMF) should be incorporated into the project-specific 
assessment.  Shell believes that this is inappropriate as the TEMF and a project-specific 
environmental assessment have two very different purposes. 

The TEMF was released in June 2008 after Shell submitted their EIA in December 2007.  
The TEMF was created as a planning tool to provide insight into and guidance for future 
industrial development within an expansive regional area using an assumed level and pace 
of development over a 100-year fixed-time period. In contrast, a project-specific 
environmental assessment is intended to assess the effects of a specific project in 
combination with other existing and disclosed or relatively certain future projects.  Shell is 
not aware of any EIA TOR that has made specific reference to the TEMF nor the need to 
integrate it or its specific tools into the assessment.  Shell participated in the CEMA SEWG 
that developed TEMF.  However, the approach and suite of assumptions of the CEMA 
SEWG TEMF are substantially different from those used in the EIA, which reflects the 
different purposes of an EIA and a regional planning tool.  They are accordingly 
incompatible for use in an EIA. 

Shell acknowledges that the TEMF is a valuable tool; however, it is important to understand 
what the TEMF incorporates.  The TEMF is a strategic regional planning study for the area 
contained within the boundaries of the Regional Municipality of Wood Buffalo.  The TEMF 
was designed to model and track the values of seven different ecological indicators under 
different land management scenarios over 100 years in order to provide guidance on 
responsible regional sustainable development and eliminate unacceptable trends in these 
values. Tracking ecological indicators through conceptual future industrial growth patterns 
in the Regional Municipality of Wood Buffalo is considerably different than the focus of a 
project-specific environmental assessment.  A project specific assessment is intended to 
examine the more specific effects of a project footprint and how these effects interact with 
other defined projects.  Ultimately, initiatives like the TEMF are very useful as a regional 
land use planning tool, and help policy-makers set policies around regional planning and 
land use, such as the Lower Athabasca Regional Plan (LARP).  While Shell’s EIA assesses 
the significance of its project impacts in conjunction with existing and approved projects, 
Shell will ultimately comply with the boundaries set by the LARP. However, for the purposes 
of decision-making in respect of Shell’s current application, the current EIA methodology is 
most appropriate. 

Based on the reasons outlined above, Shell believes that incorporating the TEMF into its EIA 
at this juncture is inappropriate and will result in unnecessary delays to the public interest 
determination.  In addition, it must be noted that the results of the two modelling 
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approaches are not comparable as the modelling approach used in TEMF uses a 
substantially different approach and suite of assumptions than the habitat modelling within 
the EIA. 

3.2. Accidents & Malfunctions 

3.2.1. Introduction 

In March 2011, a Draft Terms of Reference was filed for the Jackpine Mine Expansion 
(JPME) and the Pierre River Mine (PRM) Projects which stated the Joint Panel, in its review, 
shall conduct an assessment of the environmental effects of malfunctions or accidents that 
may occur in connection with the projects and any cumulative environmental effects that are 
likely to result from the projects in combination with other projects or activities that have 
been or will be carried out as well as the significance of the effects. Shell believes the 
following information meets the Joint Panel requirements. 

The following sections describe a number of potential scenarios for accidents or 
malfunctions as they may relate to the JPME and the PRM Projects. Shell’s assessment 
considers the probability of the potential consequences and the environmental effects 
related to such events as summarized in Table 3-1. 

3.2.1.1. Approach 

Shell considers the management of Health, Safety, Security and Environment an integral 
part of its operations.  Shell incorporates a Hazards and Effects Management Process 
(HEMP) as a key part of its HSSE management systems. HEMP is used for identification and 
risk assessment of HSSE hazards, the evaluation and implementation of control and 
recovery measures, and to document that major HSSE risks have been reduced to as low as 
practicable. Its aim is to ensure hazards are identified, the risks assessed and proper 
barriers are put in place to prevent or recover from an HSSE event, including as the 
accidents and malfunctions which are discussed in this submission. 

As part of the HSSE management systems for significant site hazards, an emergency 
preparedness and response program will be developed, as described in the Pierre River 
Mine Project Description, Volume 12, Section 12 and the Jackpine Mine Expansion Project 
Description, Volume 2, Section 12.  Emergency response plans, resources and trained 
personnel will be in place to execute responses appropriate to potential emergency 
scenarios. The plans will provide structure and guidance for responding to such incidents as 
spills, fires, loss of containment, and injuries. 

Scenarios selected in this assessment are intended to be representative of accidents and 
malfunctions that that may result in a significant impact to public safety and/or the natural 
environment.  For each scenario, a discussion is provided on the plans, measures and 
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systems that Shell takes to reduce the likelihood of the incident occurring together with an 
assessment of the potential effects should all of these preventative measures fail.  The 
information is based on a conceptual preliminary design of the Project and on experience 
gathered from current operations. The basis of assessment is consistent with the present 
preliminary level of project design. 

Table 3-1 provides a summary of 13 accident or malfunction scenarios, the probability of 
their consequence, magnitude, geographic extent, duration, reversibility and environmental 
consequence of the effects.  Under each heading, the main considerations of the scenario 
and the terminology that is used are briefly explained. 

Likelihood of Occurrence 

Likelihood of occurrence refers to how probable an event is to occur with the predicted 
consequences.  Shell has selected events that would typically provide the largest 
environmental consequence when all mitigations fail to prevent the occurrence. In making 
this likelihood determination Shell considers the relevant historical (i.e. Shell and industry) 
frequency of such an event and the corrective actions that may or may not be taken.  Based 
on professional judgment it is expressed qualitatively as follows: 

• Likely: Could occur several times over plant lifetime; 

• Unlikely: Could occur once for every 10 to 20 similar plants in industry over 20 to 
30 years of plant lifetime; 

• Very Unlikely: Could occur one time for every 100 to 200 similar plants in the world 
over 20 to 30 years of plant lifetime; 

• Extremely Unlikely: Has already occurred in the industry but corrective action has 
been taken to prevent reoccurrence; and 

• Remote: Event physically possible but has never or seldom occurred over a period of 
20 to 30 years for a large number of sites (above thousands, e.g. Process vessels, 
storage). 

Magnitude 

Magnitude describes the intensity, or severity of an effect.  It is often described as the 
amount of change in a measurable parameter or variable relative to the baseline condition, 
guideline value, or other defined standard. 

Magnitude of Effect to the Environment 

• No effect: No effect; 

• Slight effect: Slight environmental damage - contained within the premises; 

• Minor effect: Minor environmental damage; 
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• Moderate effect: Limited environmental damage that will require cleaning up; 

• Major effect: Severe environmental damage that will require extensive measures to 
restore beneficial uses of the environment; and 

• Massive effect: Persistent severe environmental damage that will lead to loss of 
commercial, recreational use or loss of natural resources over a wide area. 

Magnitude of Effect to Public Safety and Health 

• No injury or health effect; 

• Slight injury or health effect; 

• Minor injury or health effect; 

• Major injury or health effect; 

• Permanent Total Disability or fatality; and  

• More than one fatality 

Geographic Extent 

Spatial extent of effects is categorized as follows: 

• Internal: Internal to the operational areas of the Project; 

• Local: Effect restricted to the applicable Environmental Impact Assessment (EIA) Local 
Study Area (LSA); 

• Regional: Effect extends beyond the LSA into the applicable EIA Regional Study 
Area (RSA); and 

• Beyond Regional: Effect extends beyond the RSA. 

Duration  

Duration refers to the length of time over which an environmental effect occurs.  It is the 
length of time for an environmental component to recover from the disturbance.  Duration 
of effects is categorized qualitatively as: 

• Short term: occurring or persisting under three years; 

• Medium term: occurring or persisting three years to less than twenty year; and; 

• Long term: occurring or persisting over twenty years. 
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Reversibility 

Reversibility indicates the potential for recovery of the ecological end point.  An effect is 
defined as irreversible if the resource element cannot be restored to pre-impact condition 
within the long-term as defined under duration. 

Environmental Consequence 

The environmental consequence rating consolidates the results of the impact criteria 
(magnitude, duration, frequency, geographic extent and reversibility) into one rating.  The 
consolidation allows the effects from different scenarios to be compared using a common 
rating so that areas of greatest potential concern can be identified.  The resulting 
Environmental consequences are negligible, low, moderate or high. 

3.2.1.2. Significance 

The Canadian Environmental Assessment Agency (CEAA; 2011, website) states that 
“deciding whether a project is likely to cause significant adverse environmental effects is 
central to the concept and practice of environmental assessment”.  For the purposes of 
determining environmental significance in this assessment, the concept of environmental 
significance is consistent with CEAA’s concept of likely significant adverse environmental 
effects. 

Adverse effects are considered changes in the environment with harmful effects, such as 
negative effects on health, threats to endangered species, loss of or damage to habitats, or 
discharges of toxic or persistent chemicals, microbiological agents or nutrients (CEAA 
2011, website).  Effects are considered either Adverse or Non-adverse. 

The assessment whether an effect is significant is based on the professional judgment of the 
practitioners who prepared the assessment using the environmental consequence ratings 
and knowledge of environmental issues in the Oil Sands Region.  Adverse effects have 
been considered either Significant or Insignificant. 

A Likely effect is an adverse environmental effect with a high probability to occur (CEAA 
2011, website).  Consideration is given to the likelihood of the scenario resulting in the 
effect as well as the uncertainty associated with the information used to identify the effect.  
Significant adverse effects have been considered either Likely or Not Likely based on the 
likelihood of occurrence information. 
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Table 3-1:  Probability and Consequences of Potential Accidents and Malfunctions 
 PROBABILITY CONSEQUENCE 

Accident or Malfunction Likelihood of 
Occurrence 

Magnitude of Effect to People, the 
Environment, or Both 

Geographic Extent 
of effects 

Duration of 
effects 

Reversibility Environmental 
Consequence 

Hydrocarbon storage tank loss of 
containment with ignition 

Extremely Unlikely 
to Remote 

Environment: Minor 
People: Slight injury or health effect  Regional Short-term Reversible Low 

Hydrocarbon pipeline loss of 
containment and spill into 
watercourse 

Very Unlikely to 
Extremely Unlikely Major  Regional Medium-term Reversible High 

Accidental release of solvent to 
tailings facility Likely Environment: Minor  

People: No injury or health effect  Regional Short-term Reversible Low 

External tailings disposal area 
dyke failure Remote Massive Beyond regional Medium-term Reversible High 

Mining pit high-wall failure Extremely Unlikely Moderate  Local Medium-term Reversible Moderate 
Overburden disposal area failure 
into the Muskeg River Extremely Unlikely Major  Local Medium-term Reversible High 

Tailings pipeline failure over 
watercourse Very Unlikely Major  Regional Medium-term Reversible High 

Failure of the Muskeg River 
diversion pipeline system Unlikely Moderate Local Short-term Reversible Moderate 

Failure of the Muskeg Creek 
diversion pipeline system Unlikely Minor Local Short-term Reversible Low 

 Asphaltene Energy Recovery 
Unit Emissions Control Upset  Very Unlikely 

Environment: Moderate 
People: No injury or health effect to 
minor injury or health effect 

Regional Short-term Reversible Moderate 

Process upset causing 
Emergency flaring Likely to Unlikely Environment: Minor 

People: No injury or health effect.  Regional Short-term Reversible Low 

Spill from transporting hazardous 
wastes Unlikely Minor  Local Short-term Reversible Low 

Migratory birds landing on 
external tailings disposal areas Unlikely Minor (for population) Beyond regional Short-term 

Reversible 
(for 

Population) 
Low 
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3.2.2. Hydrocarbon Releases 

The management of hydrocarbons and chemicals is integral to the operation of an oil sand 
processing facility.  Large quantities of bitumen recovered from oil sand and the light 
hydrocarbon (paraffinic solvent) used in the froth treatment process to dilute and transport 
the bitumen will be stored and handled within the boundaries of the approved facility.  
Other chemicals used from time to time in the recovery of the bitumen from the oil sand 
may also be stored and handled within the bitumen recovery facilities.  Accidents due to the 
failure of a pipeline, tank and/or other storage vessel, or a malfunction (process upset) can 
cause inadvertent release of such hydrocarbons to the localized external environment. 

The principle controls for preventing an inadvertent release of hydrocarbons relate to the 
design of the plant facilities, the operating procedures, the physical integrity of the process 
components and the process safety management systems in place to control changes to the 
facility and process. 

3.2.2.1. Hydrocarbon Storage Tank Loss of Containment 

Loss of hydrocarbon containment at a storage tank could result in either an un-ignited 
release (into the surrounding berm area, the plant area or the atmosphere), an ignited 
release (tank or pump fire), or an internal tank explosion.  Along with standard practices 
and regulations for constructing and operating storage tanks, special consideration is given 
to the location of the tanks.  These tanks are located within the operating complex where 
the area is restricted from the public, within a closed-circuit drainage system, and 
appropriate setback from residents and primary watercourses.  It is extremely unlikely an 
incident would occur which would have an impact on public safety and/or the surrounding 
environment. 

Risks and Mitigations 

The potential for loss of hydrocarbon containment at a storage tank can occur due to liquid 
overfill, vapour overpressure, pump seal failures, corrosion, failure of connections (flanges, 
gaskets, hoses, flexes, screwed connections), drains/bleeders left open, improper 
ventilation or failure of the internal components (mixer seal failure,  floating roof 
inadvertent landing or hold-up). 

For hydrocarbon storage tanks, Shell incorporates the following where appropriate to 
prevent or mitigate the effects of a major loss of containment: 

o Thorough detailed engineering design for tank design, material selection and 
layout; 
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o Containment dyke with an impermeable liner and volume capacity equivalent to 
110% of a single tank, and area road/ ditches that provide further containment  (in 
event of breached dyke); 

o Fixed foam systems on tanks to minimize the chance of ignition; 

o Installation of mobile water cannons/fire foam cannons and high capacity hydrants 
to fight fires; 

o Motor operated valves with relief valves; 

o Caps on foundations with corrosion prevention to ensure the tank remains stable / 
level;  

o Perimeter fencing to keep out wildlife and uncontrolled personnel; 

o Appropriate process control systems that include instrumentation and alarms, 
automatic trips and isolation systems;  

o Operating procedures for routine visual inspections & checks, start-up and 
shutdown; 

o Pressure Equipment Integrity Management Program for corrosion (surveys, cleaning, 
maintenance, cleaning); 

o Ignition control – removal of potential sources of ignition such as open flames, 
control rate of filling to prevent static buildup, Tank and floating roof 
grounding/bonding  to eliminate static electricity, design temperature and vapor 
space for auto ignition; 

o Installation of gas detection equipment to alert operator response; and 

o Automatic levee pump out system with no open gravity drains. 

In particular, solvent and diluted bitumen tanks have an internal carbon steel floating roof 
to keep the level of hydrocarbon evaporation low and the vapor space within the tank 
below the lower explosive limit.  The tanks also contain a foam delivery system piped in 
from the surrounding dyke to a rim seal foam injection system that can be used to 
extinguish rim seal fires from inside the tank.  Should the tank surface become fully involved 
in flames, foam would be applied to the tank using cannons to deliver foam over the 
external wall of the tank. 

For the environmental impact analysis, Shell selected a diluted bitumen fire resulting from 
the collapse of a storage tank due to improper ventilation as it would result in the largest 
loss of primary containment.  Shell has selected the diluted bitumen material on which to 
conduct an impact analysis as it has both light and heavy hydrocarbon components that 
provide different effects on the external environment.  A loss of primary containment from a 
hydrocarbon storage tank has happened in industry but the likelihood of occurrence for this 
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scenario is considered extremely unlikely to remote due to the mitigation measures 
included. 

Response Measures 

A loss of containment from a storage tank is evident to operating personnel via alarms on 
an unexpected change in fluid level and/or pressure in the tank and would be visually 
confirmed by Operations.  Emergency response plans would be initiated to isolate, stop 
and control the release of the hydrocarbon.  Any additional or related plant 
piping/equipment would be shutdown, isolated and depressurized.  The foam suppression 
system would be engaged to minimize the chance of ignition.  In the event that the 
hydrocarbon within the tank ignites, either of the following responses could be taken: 

o Workers would assume a safe observation position and allow the hydrocarbon to 
burn out in a controlled manner; or 

o Emergency response team would actively fight the fire through the use of mobile 
firefighting equipment, foam cannons, firewater application to cool adjacent tanks, 
equipment and structures. 

For a large hydrocarbon releases, Shell may call on external specialized support services 
that exist through the  Mutual Aid Partner arrangement in place between the existing oil 
sand operating companies.  When necessary, downstream residential communities would 
be notified via the emergency response call out system. 

Potential Impacts 

The magnitude of effects on the environment for the storage tank loss of containment would 
be minor.  The magnitude of the health effects to people may be slight injury or health 
effects as the smoke plume would cause noticeable discomfort and/or minor respiratory 
irritation.  The extent of effects would be regional, with its duration being short-term and 
fully reversible. 

The effects of this scenario are adverse, insignificant and not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.2.2. Pipeline Loss of Containment 

Several pipelines are used across the site to move materials such as water, bitumen froth 
and diluted bitumen.  The following provides information on general pipeline design and 
monitoring, followed by an analysis of a failure of the dilute bitumen pipeline crossing the 
Jackpine Creek to consider the impacts of a failure on a watercourse. 
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Risks and Mitigations 

A pipeline leak may occur as a result of corrosion, erosion, vibration/thermal stress, 
mechanical connection failure, contact with mobile equipment, plugging, over pressure, 
improper design/installation, or sabotage.  Shell follows rigorous engineering, installation 
and operating guidelines for all major pipeline installations to manage these risks.  These 
guidelines cover: 

o Pipe design (thickness, connections,  bends, heat tracing, insulation); 

o Material selection (temperature and pressure parameters, internal coating 
requirements, corrosion/erosion allowance); 

o Pressure equipment integrity management programs; 

o Secondary containment casing when appropriate; and 

o Instrumentation requirements used for monitoring, alarms, and system interlocks. 

Hydrocarbon pipelines have leak detection systems that include material balances with 
differential alarms and additional leak detection instrumentation at river crossings.  Where 
appropriate for large diameter pipelines, internal inspection with mobile pipeline inspection 
equipment may be employed.  Operating procedures are implemented to cover the startup, 
operation and shutdown of each pipeline.  These procedures also include a management of 
change process to control the effects of changing operating parameters or material 
characteristics. 

Response Measures 

In the event of a hydrocarbon pipeline failure (leak, over pressure), a vapor cloud, flash 
fire, pool fire, or un-ignited liquid spill could occur.  To mitigate the effects of such a release 
and the associated consequences, pipeline design features may include: 

o Isolation points (including remote operated isolation); 

o Back flow protection (check valves); 

o Emergency shutdown systems; 

o Fixed monitors (deluge systems and fixed foam systems); 

o Fire hydrants; 

o Fireproofing of support structures; 

o Hydrocarbon and fire detectors; and 

o Pressure relief systems (venting at a safe location, thermal relief, and flare). 
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Operations in conjunction with an emergency response team would assess the situation and 
employ the necessary controls to stop the release and mitigate any impacts on personnel 
safety, the natural environment and further asset damage. 

The following scenario evaluates a diluted bitumen pipeline release between the Solvent 
Recovery Unit and product Tank Farm over the Jackpine Creek.  This release could be due 
either to severe undetected corrosion or a high impact on the line resulting in the contents 
of the pipeline being released into/near the river.  If this were to occur, the pipeline leak 
detection system would alert Operations to the spill.  Shut off valves would then be closed to 
limit the extent of the spill and an emergency response crew would deploy containment 
equipment downstream to prevent the spill from travelling further.  The first access point for 
containment would likely be the Canterra Road crossing where crews would deploy an 
angled boom across the river to collect oil at the beach with oil skimmers and vacuum 
trucks.  A water sampling program would be initiated in Jackpine Creek and the Muskeg 
River to track the progress of the spill with further booms deployed as required.  The 
appropriate Government agencies would be immediately informed.  Stakeholders 
downstream would also be advised as necessary of any potential impacts. 

A loss of containment pipeline has been heard of in the industry however the likelihood of 
occurrence for the pipeline to fail at the river crossing as described is considered very 
unlikely to extremely unlikely. 

Potential Impacts 

The magnitude of effects on the environment for the pipeline loss of containment would be 
major as environmental effects may require extensive measures to remediate, and a loss of 
natural resources over a wide area could occur.  The extent of effects would be regional as 
diluent would flash off, and bitumen would eventually drop out to the bed and along the 
shores of the river.  However, the plume will likely reach the Athabasca River.  The duration 
of effects would be medium-term and reversible. 

The effects of this scenario are adverse, significant but not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.2.3. Accidental Release of Solvent to Tailings Pond 

The Tailings Solvent Recovery Unit (TSRU) treats the underflow tailings stream from the 
second stage settler of the high-temperature froth treatment unit.  The TSRU consists of a 
two-stage separation process designed to recover paraffinic solvent such that an overall site 
loss of solvent is minimized and within the regulatory requirement of less than 4 volumes of 
solvent for 1,000 volumes of bitumen produced on an annual basis.  The majority of the 
solvent loss occurs in the tailings discharge stream sent to the tailings ponds.  The TSRU 
tailings discharge stream consists of mineral solids, asphaltene and unrecovered paraffinic 
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solvent.  An accident or malfunction in the TSRU complex could cause excessive losses of 
solvent to the tailings pond. 

Risks and Mitigations 

Process upsets and mechanical failures have the potential to reduce the recovery of solvent 
from the TSRU discharge stream.  For example, if the TSRU heater failed due to erosion or 
plugging, the amount of solvent that flashes off the tailings stream is reduced resulting in 
higher level of solvent released to the tailings pond.  For the impact analysis, Shell 
considered a malfunction where the TSRU heater fails and for a period of up to 30 minutes 
(until the backup heater is started up) the recovery of the solvent is reduced. 

Shell has had occurrences of reduced solvent recovery in the past; however, corrective 
actions have been made that should reduce the frequency.  The likelihood of occurrence for 
the scenario provided is still likely as it could occur several times over the life of the Project. 

Response Measures 

Shell is committed to managing the TSRU process within the prescribed solvent loss limit 
and ensuring that untreated TSRU tailings are not directed to the tailings pond. 

Should a process malfunction occur there would be indications of an abnormal process 
condition such as steam flow changes and reduced TSRU operating temperatures.  These 
changes would indicate an operational malfunction within the TSRU and the potential for 
higher levels of paraffinic solvent potentially being discharged to the tailings pond.  A field 
operator would be dispatched to assess whether the operating malfunction is minor and 
could be rectified while operations continue (i.e. switch to the backup heater), or of a major 
concern that requires immediate shut down of the process unit.  For worker protection an 
exclusion zone around the TSRU discharge may be implemented requiring atmospheric gas 
testing and safe conditions prior to entry.  Atmospheric monitoring may be installed within 
the plant area to measure any air quality effects that may result from the operational 
malfunction. 

Potential Impacts 

The magnitude of effects on the environment from an excess release of solvent to tailings 
pond would be minor.  The magnitude of effects for public health would be no injury or 
health effect, as past quantitative analysis (i.e., Muskeg River Mine Expansion) has 
indicated that predicted ground-level air concentrations of VOCs associated with this type 
of event will not materially change the conclusions of the Human Health Risk Assessment.  
The extent of the effects could be regional, while its duration would be short-term and 
reversible. 
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The effects of this scenario are adverse, insignificant and likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.3. Mining Activities 

All of Shell’s tailings facilities and major earth structures (dams, disposal areas, pit walls) at 
the mine are managed according to the Mining Association of Canada guidelines and 
Alberta Environment Dam Safety requirements.  Shell applies the following preventative 
barriers to each of these structures to prevent an accident or malfunction: 

• Staged site investigations to provide reliable design input; 

• Geotechnical designs by qualified professionals that meet or exceed oil sand 
industry standards of practice; 

• Instrumentation plans and reading schedules to address potential failure modes 
and performance of the structure; 

• Regular inspections; 

• A quality assurance and control program for monitoring construction activities; 

• Monthly summaries and review of construction and instrumentation performance; 

• Annual review/audit by independent engineering experts; 

• Annual review by the regulator(s); 

• Annual review with Shell senior management; and 

• Identification of and implementation of corrective actions. 

The above constitutes a safety framework for all major earth structures that ensures 
continuous improvement and structure safety. 

3.2.3.1. External Tailings Disposal Area (ETDA) Dyke Failure 

During the initial years of mine operation, tailings disposal areas external to the mining 
area will be constructed to contain process-affected water and tailings generated from the 
bitumen extraction process.  A failure of a tailings containment dyke could impact the 
natural environment and lead to personal injury or fatality resulting from the release of 
water and mineral solids slurry. 

Risks and Mitigations 

The potential causes of a dyke failing include an internal failure of the beached tailings, 
seismic activity, overtopping of contained water, or sabotage.  These events are considered 
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remote as mitigation measures and operational barriers are implemented throughout the 
design, monitoring and testing of these structures as described below. 

ETDA’s are designed and constructed using conservative engineering practices that meet or 
exceed oil sand standards of practice and in accordance with Provincial Dam Safety 
Guidelines with an end construction safety factor of 1.3.  Exploratory drilling and 
geophysical (seismic) survey is conducted to determine the nature and stability of the dyke 
foundation material.  The containment dykes are then designed and constructed according 
to existing foundation materials; where the presence of unsuitable materials is indicated, 
these will be removed prior to construction of the containment dyke.  To provide a solid 
foundation and minimize the possibility of seepage through the foundation, where 
required, the overburden is stripped back to establish a foundation of known geo-technical 
stability.  Each dyke is built upon a starter dyke comprised of compacted materials, with 
dyke fill added in a staged manner during cell construction. 

Design criteria also account for the possibility of seismic activity over the lifetime of the 
structure.  Although the occurrence of seismic activity in this area is believed to be low, the 
level of seismic hazard (both local and distant events) is routinely reviewed by participation 
in industry working groups  

To ensure that the ETDA is meeting design expectations, regular monitoring and 
interpretation of performance will be carried out to confirm that the design conditions are 
met and, if not, to undertake corrective measures as required.  Operations personnel 
regularly monitor the tailings ponds and dykes and will notify the geotechnical engineer of 
any deviations that may be observed during events such as: 

o Monitoring the water table with standpipe piezometers in dykes and foundations to 
indicate dyke stability; 

o Monitoring slope inclinometers for discrete soil movements which may indicate 
instability; 

o Visual inspection of general dyke condition (e.g. toe deformation, erosion, cracking, 
bulging); 

o Monitoring of pond water levels and freeboard (minimum 3 m) to prevent 
overtopping; and 

o Monitoring of exit flows from drains for volumes, water quality, suspended 
sediments and water chemistry. 

The geotechnical design, construction and performance of the ETDAs are reviewed every 6 
months by independent third-party experts and Shell.  The process of constructing, 
operating, monitoring, review and implementation of corrective actions form a cycle of 
continuous improvement annually and throughout the life of the facility.  By taking these 
measures, any failure of the tailings containment dyke is considered remote. 
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Response Measures 

To comply with the Alberta Public Safety Services Act, the Disaster Services Act and the 
Alberta Water Act, Water (Ministerial) Regulations, Section 6 – Dam Safety and 
Emergency Preparedness Guideline, Shell has developed an emergency response system 
that provides:  

o Internal emergency response chain of command; 

o External emergency response chain of command to stakeholders in the region; 

o Notification by Shell to agencies responsible for public emergencies and safety; and 

o Mobilization of emergency response teams, evacuation of workers and activation of 
the Shell crisis response command centers. 

In the remote event the integrity of the dyke is compromised, Shell would take immediate 
actions to: 

o Secure the immediate area and ensure workers are accounted for and safe; 

o Initiate the Incident Command System at the appropriate level of response according 
to the Emergency Response Plan; 

o Divert flows away from ETDA and/or a shutdown of tailings production at discretion 
of Incident Commander; 

o Request regional and mutual aid support if an assessment of the situation reveals 
that response capabilities beyond those available at site are required; 

o Initiate remedial works as appropriate (e.g. Pumping out of ponds, repairs/shoring 
up the dykes); and 

o Ensure remedial works are conducted in a responsible manner. 

Dam failures have occurred in the general mining industry, but has not occurred in the oil 
sands industry.  The likelihood of occurrence is considered remote as the event, while 
physically possible, has never happened in the oil sands industry in a period of 20 to 30 
years.  Tailings disposal areas in the oil sands region are recognized to be designed and 
operated to meet some of the most conservative criteria in the mining industry. 

Potential Impacts 

The magnitude of effects on the environment from an ETDA dyke failure would be massive 
as there would be persistent, severe environmental effects that could lead to loss of 
commercial or recreational use and loss of natural resources over a wide area.  The extent 
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of effects would be beyond regional. The duration of effects would be medium-term and 
reversible. 

The effects of this scenario are adverse, significant but not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.3.2. High-Wall Mine Pit Failure 

Truck and shovel mining results in high-walls of overburden and oil sands which exposes 
workers and equipment to potential hazards.  The integrity and stability of these walls is 
critical to a safe mine operation.  Therefore, overall slope angles for pit walls are designed 
based on a minimum safety factor of 1.2.  Safety factors for setbacks to critical structures 
(i.e. plant site facilities, waste dumps, rivers and tailings dams) are set higher (1.3 to 1.5) 
due to the greater potential consequences of failure. 

Risks and Mitigations 

A high-wall failure can potentially cause injuries, fatalities, equipment damage, and/or 
production interruption within the mine-pit area but it is extremely unlikely that any failure 
would affect the external natural environment.  Shell maintains setbacks from roads, 
infrastructure, non-mineable lease boundaries and watercourses to mitigate the 
consequences of environmental impact and any potential crest instability.  For example, 
Shell maintains a 100 m setback from the Muskeg River and a 65 m setback from the Fort 
McKay oil sands lease boundary.  Based on geology, potential failure modes are used to 
determine the stability for the overall pit wall angles.  Other modes of failure such as local 
bench scale block movements and sloughing in rich ore zones could potentially occur and 
will be addressed on an operational basis. 

Shell manages these risks with: 

o Increased operational drilling and design updates; 

o Proper engineering design of mine workings using conservative and best 
engineering practices; 

o Training and competency of shovel operators; 

o Continuous monitoring of face stability by mine geologists; 

o Core sampling in advance of the mine face to identify high clay areas which may be 
unstable; 

o Limiting high wall height; and 

o Mine excavation work practices. 
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Response Measures 

The above practices during operation of the mine reduce the likelihood of a high wall 
failures such that they are typically localized (i.e. less than 500,000 bank cubic metres) 
and are cleaned up using existing mining equipment.   

High-wall mine pit failure have occurred in the industry; localized bench movements occur 
often, but with low impact.  Large failures have not occurred in the oil sands industry, 
although they have in the general mining industry.  The likelihood of occurrence is 
physically possible but is extremely unlikely to cause an impact to the external natural 
environment.  In the event offsite impacts were to occur, Shell would work with the 
appropriate agencies and lease owner to determine appropriate remedial actions. 

Potential Impacts 

The magnitude of effects to the environment for a high-wall mine pit failure would be 
moderate if the failure occurs on the periphery of the mine and there is observed off-site 
effects or damage.  The extent of effects would be local. The duration of effects for a large 
failure would be medium-term and reversible. 

The effects of this scenario are adverse, insignificant and not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.3.3. Overburden Disposal Area (OBDA) Failure 

Truck and shovel mining results in needing disposal areas for the waste materials above the 
mineable ore.  The integrity and stability of these disposal areas is critical for a safe mine 
operation. 

Risks and Mitigations 

Failure of an OBDA would result in an uncontrolled movement of material that could 
potentially cause injuries/fatalities and impacts to the natural environment. This type of 
failure is typically caused by unforeseen geotechnical conditions/geotechnical stability, 
poor engineering design and/or severe weather.  Typical failure modes include: 

o Rotational failure through the overburden material itself; 

o Translational failure along the surficial overburden soils; and 

o Translational failure through the Middle McMurray unit; 

o Translational failure through the Lower McMurray adjacent to an open pit.  
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The design and monitoring measures for the Project’s OBDA’s are the same as ETDA dykes 
and mine pit high-walls.  Overall slope angles for disposal areas are determined based on 
a minimum safety factor of 1.3 for areas built to a height of 100 m at a slope of 4.4:1.  
Appropriate setbacks are also maintained on OBDA’s from roads, infrastructure, lease 
boundaries and watercourses. 

Performance monitoring is an integral part of the design and construction of the waste 
dump.  This provides an opportunity to check on key design assumptions and optimize the 
design and construction if favorable performance is indicated or, for timely implementation 
of remedial measures in the event of poor performance.  The monitoring program consists 
of regular visual inspection, documentation and geotechnical instrumentation.  Piezometers 
and inclinometers will be installed to monitor the water table and the waste dump for 
deformation.  Should abnormal water pressure and slope displacement be measured, either 
the construction practice would be reviewed or remedial measures taken. 

A large failure is not heard of in the oil sands industry, but within the general mining 
industry.  Small failures may occur more frequently but have a lower impact.  For the 
purposes of this submission, Shell considered a scenario where the Fort Hills OBDA failed 
completely, resulting in material going into and backing up the Muskeg River.  The 
likelihood of this scenario is extremely unlikely as the event is physically possible but 
corrective measures are in place. 

Response Measures 

In the event the OBDA failed into the Muskeg River water would back-up resulting in 
localized flooding with water eventually flowing around the slump area.  Shell’s emergency 
response team in consultation with regulators would assess the situation and determine the 
appropriate course of action.  The slumped material from a large failure may be left “as-is” 
once it was deemed stable, as moving it would mean introducing more sedimentation into 
the Muskeg River. 

Potential Impacts 

The magnitude of environmental effects for a failure of the Fort Hills OBDA would be major.  
A large failure into the Muskeg River and resulting sedimentation will effect fish, but the 
effect would be temporary as the river would re-establish its characteristic pattern and 
morphology at another location.  The extent of effects would be local as the OBDA would 
affect the Muskeg River flows.  The duration of effects is medium-term and the effects are 
reversible.  It is anticipated that negative environmental effects would not last longer than 
20 years. 

The effects of this scenario are adverse, significant but not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 
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3.2.4. Surface Water Incidents 

Accidental spills or leaks at JPME or PRM could adversely affect the water quality of 
watercourses in or adjacent to the project areas if the spilled contents are deleterious to 
aquatic life and the contents reach a watercourse. Whether a spill or leak will reach a 
watercourse will depend on the volume spilled, the direction the spill disperses and the 
proximity of the accidental spill or leak site to a watercourse.  The likelihood of spills or 
leaks reaching nearby watercourses and waterbodies is low based on the following 
proposed controls: 

• Liquid substances used by the projects and wastes generated by the projects are 
identified, and barriers, such as secondary containment and leak protection have 
been proposed, where appropriate (Pierre River Mine Project Description, Volume 
2, Sections 11 and 19 and the Jackpine Mine Expansion Project Description, 
Volume 1, Sections 11 and 19). 

• Class 1A and 1B waste will be stored in properly designed containers at a secure 
facility within the project areas as per the Guidelines for Storage of Hazardous 
Material. The stored materials will be removed regularly and transported to 
approved off-site disposal areas (Pierre River Mine Project Description, Volume 2, 
Section 11 and the Jackpine Mine Expansion Project Description, Volume 1, 
Section 11). 

• Surface water runoff from the plant site will be collected with the treated plant 
wastewater and sent to the process water recycling pond (Pierre River Mine 
Project Description, Volume 2, Section 10 and the Jackpine Mine Expansion 
Project Description, Volume 1 Section 10)  

• Water coming in contact with the projects’ other industrial areas (i.e. mine pits 
and tailings disposal areas) will also be recycled and used in the bitumen 
extraction process (Pierre River Mine Project Description, Volume 2, Section 10 
and the Jackpine Mine Expansion Project Description, Volume 1, Section 10). 

• Pipelines will be designed using best management practices specific to the 
substance carried and pipeline capacity. These practices could include 
geotechnical assessments of pipeline crossings, isolation valving and where 
appropriate, leak detection and shut down systems. 

3.2.4.1. Tailings Line Rupture 

The JPME and PRM Projects include tailings pipelines used to transport tailings slurry, 
consisting of sand, water and residual bitumen that may cross a waterbody. 
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Risks and Mitigations 

For a pipeline carrying tailings, there is an increased risk of plugging and erosion given the 
nature of the material. Plugging occurs when tailings sand settles in the pipeline thereby 
restricting flow and increasing the pipeline pressure.  This settling occurs when the slurry 
velocity drops below the level required to maintain fluid transport of the sand.  The risk of a 
sand plug is mitigated in a number of ways by operational controls.  Control room 
personnel monitor the slurry characteristics by communication with mine operations.  
Pipeline flow and velocity are measured in the control room and adjusted to maintain flow 
conditions above the depositional velocity.   If the velocity falls below the required 
minimum, alarms are sounded and mitigation actions are taken such as increasing the 
speed of the tailings pumps and adjusting the amount of water in the system. 

Shell follows strict engineering and operating guidelines for pipelines which includes 
proper pipe design material selection, inspections, secondary containment casing when 
appropriate, and various instrumentation used for monitoring, alarms, and system 
interlocks.  On watercourse crossing, secondary containment may be used such that if a 
failure were to occur on the pipeline, the material would be captured and directed to a 
containment system.  Operating procedures are developed to cover the startup, operation 
and shutdown of a pipeline. This includes a rigorous management of change process to 
account for changing operating parameters. 

To prevent tailings ruptures due to erosion, the pipeline wall thickness is monitored by 
ultrasonic testing (UT).  Pipeline wall thickness throughout the tailings line is measured using 
UT, with high risk and high wear areas being tested more frequently.  Pipe spools are 
replaced if the wall thickness falls below the minimum requirement for the tailings system.  
In the event the pipeline does exceed the allowable pressure, the relief system would be 
enacted which typically discharges the slurry back to an emergency dump pond where the 
material is contained. 

Shell considered a scenario of a major tailings pipeline failure occurring at the Muskeg 
Creek crossing due to erosion. Pipeline failures are known to occur in the industry but the 
likelihood of occurrence of a tailings line at a watercourse crossing is considered very 
unlikely due to mitigations Shell will have in place. 

Response Measures 

In the event of a pipeline failure, instrumentation with alarms would alert operations to the 
spill.  The flow through the tailings line would be shutdown and the pipeline drained to a 
safe containment area.  The site’s Emergency Response Crew would also deploy equipment 
in order to build a temporary containment berm to prevent further tailings water from 
running into the river.  Remedial efforts to remove as much sand as possible would be 
initiated and a sampling program started as soon as possible to monitor any potential 
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contamination.  Shell would track the progress of the material, inform appropriate 
stakeholders downstream and the relevant regulatory agencies. 

Potential Impacts 

The magnitude of effects to the environment for a tailings line rupture over a watercourse 
would be major.  The extent of effects would be regional.  The duration of effects would be 
medium-term and reversible as clean up on this can be done in less than twenty years. 

The effects of this scenario are adverse, significant but not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.4.2. Failure of Muskeg River Diversion Pipeline System 

In 2041, an upper reach of the Muskeg River will require diversion due to the JPME mine 
development.  To maintain flows to the lower Muskeg River, a surge pond with a 
pump/pipeline system will be constructed to receive flows from the upper Muskeg River for 
discharge to the lower reaches.  The pump will be fed by a surge pond located immediately 
upstream of the pump station.  This diversion is discussed in EIA Volume 4A, Section 
6.4.2.5.  This specific scenario considers a failure of the pump/pipeline system. 

In the unlikely event that the pipeline fails, the pumping system would be shut down to 
minimize water entering the mine site and to allow for repairs to commence.  Without an 
operating pump/pipeline system, the surge pond feeding the pump would fill with Muskeg 
River water and could overflow into the surrounding area depending on the duration of the 
event.  During the time the diversion system is not operating, there may be reduced flows to 
the Muskeg River. 

Risks and Mitigations 

A failure of the diversion system could be caused by either the pump station or the pipeline 
not operating properly.  The pump station could stop operating due to mechanical failure, 
electrical failure or other unforeseen events (e.g., a fire in the pumping station).  Pipeline 
failure could occur due to physical damage (e.g., impact from mine activities or pit wall 
slumping) or freeze/thaw of an undrained pressurized pipeline.  Shell follows strict 
engineering and operating guidelines for all pipelines which includes proper pipe design, 
material selection, inspections, and instrumentation.  If the surge pond were to overflow, the 
water would flow to the JPME mine pit or the Imperial Kearl Project site. 

The frequency of occurrence for failure of the Muskeg River Diversion pipeline system has 
been heard of in the industry.  The likelihood of occurrence is unlikely due to weather 
conditions in the region and also because equipment impact may accidently occur over the 
diversion period. 
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Response Measures 

The pump station would be shut down and the pipeline would be drained.  Emergency 
response crew would deploy equipment to build temporary containment areas for water 
released into the mine pit and begin repairing the damaged sections of the pipeline or the 
pump station.  Excess water in the Shell mine pits from the initial spill or from overtopping 
of the surge pond will be directed to appropriate containment areas and integrated with 
Shell’s close-circuited water inventory.  Shell would track the progress of the repairs and 
water levels in the surge pond and inform appropriate stakeholders in the immediate area 
and downstream, as well as provincial and federal regulators as required. 

Potential Impacts 

The magnitude of effects to the environment for the failure of the Muskeg River Diversion 
pipeline system would be moderate as the temporary reduction of flow in the Muskeg River 
may result in some fish kills. The extent of the effect would be local as flows to the lower 
reaches of the Muskeg River are reduced. The duration of effect would be short-term and 
reversible as this would be fixed within several weeks. 

The effects of this scenario are adverse, insignificant and not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.4.3. Failure of Muskeg Creek Diversion Pipeline System 

In 2032, Muskeg Creek will require diversion through a gravity pipeline system from Kearl 
Lake due to the JPME mine development.  The pipeline system as proposed consists of 3 
gravity pipelines, an emergency spillway and an outlet structure at the outlet of Kearl Lake.  
Since there may be times during high flow events where the capacity of the pipeline system 
will cause Kearl Lake water levels to rise, the diversion system includes an earthen levee 
partially surrounding Kearl Lake and the Imperial Kearl Compensation Lake.  This diversion 
is discussed in EIA Volume 4A, Section 6.4.2.5.  This specific scenario considers a failure 
of one of the pipelines crossing the mine pit. 

In the event that the pipeline fails, the Kearl Lake outlet structure would be closed to 
minimize water entering the mine site and to allow for repairs to commence.  Without an 
operating pipeline system, water levels in Kearl Lake could increase and if closed for a long 
period, could overflow the levee into the surrounding area.  During the time the pipeline is 
not operating, there may be reduced flows to the Jackpine Mine-Phase 1 Compensation 
Lake and Muskeg River and increased water levels in Kearl Lake and the Imperial Kearl 
Compensation Lake. 
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Risks and Mitigations 

Shell follows strict engineering and operating guidelines for all pipelines which includes 
proper pipe design, material selection, pressure equipment integrity management 
programs, and instrumentation.  A failure of the pipeline system could be caused by 
structural failure of the pipeline through either direct impact (e.g., impact from mine 
activities) or slumping of support material where the pipeline lies.  If the water level in Kearl 
Lake is higher than the 1:100 year water level, overflow will be directed through the 
spillway leading to the Shell mine pit and would not go onto adjacent leases. 

The frequency of occurrence for a failure of the Muskeg Creek Diversion has been heard of 
in the industry but the likelihood of occurrence is considered unlikely due over the diversion 
period. 

Response Measures 

The outlet structure on Kearl Lake would be closed and the pipeline would be drained.  
Emergency response crew would deploy equipment to build temporary containment areas 
for water released into the mine pit and begin repairing the damaged sections of the 
pipeline.  An emergency spillway will direct any overflow from Kearl Lake into the Shell 
mine pits.  Excess water from the initial spill or from the emergency spillway will be directed 
to appropriate containment areas and integrated with Shell’s close-circuited water 
inventory.  Shell would track the progress of the repairs and water levels in Kearl Lake and 
inform appropriate stakeholders in the immediate area and downstream, as well as 
provincial and federal regulators as required. 

Potential Impacts 

The magnitude of effects to the environment for the failure of the Muskeg Creek Diversion 
pipeline system would be minor as there would be a small amount of environmental 
damage and no lasting negative effects.  The extent of effects is local as some flows to the 
Muskeg River are cut off. The duration of effects would be short-term and reversible as this 
will be fixed within a few weeks. 

The effects of this scenario are adverse, insignificant and not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.5. Air Quality Control Incidents 

3.2.5.1. Asphaltene Energy Recovery Unit Emissions Control Upset 

The asphaltene-fired cogeneration unit will be equipped with various types of pollution 
control equipment to control SO2, NOX and other air emissions.  Shell considered a failure 



Submission of Information to the Joint Review Panel May 2011

 

 

 - 58 -  

 

 

of the pollution control equipment servicing the air emissions from the asphaltene-fired 
cogeneration unit for assessment. 

In the very unlikely event that the asphaltene-fired cogeneration unit pollution control 
equipment fails, the emissions from the asphaltene-fired cogeneration unit would increase 
until the pollution control equipment was operational or the cogeneration unit was shut 
down. 

Risks and Mitigations 

Air pollution control equipment could fail due to mechanical failure or fouling.  The 
asphaltene-fired cogeneration unit will be equipped with redundant SO2 control equipment; 
therefore, the loss of SO2 pollution control is very unlikely.  When pollution control 
equipment is off-line, there would be increased emissions from the cogeneration unit for 
less than 15 minutes (see Response Measures below).  The increased emissions would be 
released from the cogeneration unit stack into the atmosphere.  EIA Appendix 3-8, Section 
4.3 and December 2009 Jackpine Mine Expansion, Supplemental Information, Volume 2, 
SIR 233bi.  presented an air quality and health risk assessment for these releases. An 
asphaltene air pollution control upset has occurred in the industry but not within Shell. 

Response Measures 

If pollution control equipment for the asphaltene-fired cogeneration unit were to fail, Shell 
would switch the fuel for the cogeneration unit from asphaltenes to natural gas.  The fuel 
switch is expected to be completed within 15 minutes.  Shell would inform appropriate 
stakeholders in the immediate area as well as provincial and federal regulators, as 
required.  

Potential Impacts 

In the very unlikely event that the redundant SO2 control equipment fails, Shell would switch 
over to natural-gas firing for cogeneration.  This process is estimated to take approximately 
15 minutes during which time the uncontrolled SO2 emissions from the asphaltene firing 
would decrease to zero. 

Air quality modelling predicts that 99.9% of the time there would be no injury or health 
effects within the development areas. 

The modeled SO2 concentrations at the peak and 99.9th percentile were conservatively 
predicted to have minor injury or health effect. 

The minor health effects associated with this scenario are based on information from the 
Health Risk Assessment (EIA Volume 3, Appendix 3-8, Section 4.3.2). The potential clinical 
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effects include the onset of sore throat, cough, headache, nasal congestion and increased 
salivation.  The potential resultant clinical effects in sensitive individuals (e.g., asthmatics) 
could be described as the onset of wheezing and shortness of breath (i.e., respiratory 
distress).  The magnitude of effects to the environment could be moderate as high 
concentrations of SO2 could damage vegetation off-site. 

While the unit is equipped with redundant SO2 control equipment, the event is predicted to 
occur once every 17 years (December 2009 Jackpine Mine Expansion, Volume 2, SIR 233 
bi).  If the event were to occur, the likelihood of these high predicted concentrations is very 
unlikely (less than 0.1% of the time).  Therefore, the likelihood of the occurrence discussed 
above is considered very unlikely. The extent of effects is regional. The duration of effects is 
short-term, and reversible for public health. 

The effects of this scenario are adverse, insignificant and not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.5.2. Process Upset Causing Emergency Flaring 

There will be no continuous flaring at JPME or PRM Project areas.  Flaring is a mitigation to 
safely dispose of process gas during upset events or during plant start-up and shutdown.  
This specific scenario considers the impacts from the flare when a major process upset 
requires emergency flaring.  During an emergency flaring event, there will be increased air 
emissions released from the flare stacks into the atmosphere. 

Risks and Mitigations 

For the design of the flare system, all potential overpressure scenarios are considered and 
their relief loads calculated. The scenario that results in the largest relief load becomes the 
design case and this sets the diameter and height of the flare stack. The height is 
determined such that under the worst case scenario the radiant heat from the flare does not 
exceed the maximum permissible at grade. Line of sight surveys are also conducted to 
minimize the visual impact to neighboring communities. 

The relief and blow down system will collect and dispose of solvent vapours that might be 
generated during a process upset, or during a plant start-up or shut down. The system will 
consist of a flare gas collection system and a low pressure elevated flare, and will 
accommodate loads from froth treatment, the solvent recovery unit (SRU) and the TSRU. 

Flaring will be minimized for the project, such as for upset and emergency conditions, start-
up and decommissioning.  Flaring would last approximately 15 minutes per event.  The 
increased emissions would be released from the flare stack into the atmosphere.  EIA 
Appendix 3-8, Section 4.1 discusses these releases. 
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The scenario considered was a loss of recycle cooling water which affects operation of the 
froth treatment, the SRU and the TSRU. In this case, all solvent vapours would be sent to the 
flare.  This event has occurred within Shell and the likelihood of occurrence for this event 
was rated to be likely to unlikely, estimating once in 11 years (EIA, Appendix 3-8, Section 
4.1).  It therefore could happen several times over the plant’s lifetime. 

Response Measures 

Emergency flaring is the response measure for incidents that have the potential to 
overpressure equipment such as a fire or the failure of a pump or valve, or loss of cooling.  
As the pressure rises, relief valves open sending hydrocarbons to the flare. This maintains 
the pressure below the maximum allowable working pressure of the vessels and pipes. For 
most scenarios, there are instrumented protection systems built into the control logic to 
prevent the pressure from rising to the point where flaring becomes necessary. This often 
involves initiating a controlled shutdown of the unit. Should these systems fail to prevent the 
overpressure situation, flaring will occur until the plant can be brought back under control. 
Flaring incidents are recorded and reported as required. 

Potential Impacts 

The magnitude of effects to the environment from emergency flaring are rated minor, as 
there are no sulphur compounds in the flare gas and the increase in emissions is expected 
to be minor.  The magnitude of effects to people will be no injury or health effect as 
emergency flaring will not result in any increases in ambient SO2 or H2S concentrations 
since there are no sulphur compounds in the flare gas.  The extent of effects is regional.  
The duration of effects will be short-term, as the flare would only last 15 minutes, after 
which the emissions would cease.  Any related effects will be reversible, as once the flaring 
has stopped the emissions would cease. 

The effects of this scenario are adverse, insignificant but likely.  Therefore, the effects of this 
scenario are not a likely significant adverse environmental effect. 

3.2.6. Miscellaneous Impacts 

Shell considered other potential accidents and malfunctions that occur with respect to the 
Joint Review Panel Terms of Reference.  Scenarios of handling chemicals and waste onsite 
were reviewed but none were identified that would likely have a significant impact to the 
natural external environment. Shell’s Jackpine Mine – Phase 1 approved waste 
management facility and plans address onsite waste handling impacts.  The PRM Project is 
anticipated to have similar plan based on this experience.  Alternatively, Shell has provided 
a scenario to cover the disposal of hazardous waste from the facility. Shell has combined 
this case with the concern of increased traffic in the area potentially leading to increased 
vehicle collisions. 
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3.2.6.1. Spill from Transporting Hazardous Waste 

The JPME and PRM Projects will result in an increased amount of waste generated and as a 
result, will increase the amount of hazardous waste transported to/from the site. The 
project will also result in an increased amount of traffic, particularly along Highway 63 
between Fort McMurray and the JPME Project site.  An accident could occur that involves 
passenger vehicles, buses carrying site personnel, transport trucks carrying heavy 
equipment and/or hazardous goods.  The potential exists that people may be seriously 
injured in a traffic accident and/or an environmental spill may occur should a transport 
truck be involved. 

Risks and Mitigations 

A vehicle accident may occur as a result of any one or combination of the following causes: 

o Vehicle failure (or inadequate  for conditions and purpose); 

o Poor road surfaces (pot holes, uneven surface, sharp bends); 

o Major weather storms (poor visibility, icy surface); 

o Obstructions on the road ( fallen loads, wildlife); and 

o Driver errors (speeding, inattention, fatigue). 

Measures to prevent and/or mitigate accidents include proper engineering design of roads, 
ongoing driver training of contractors and staff, equipment maintenance, appropriate road 
surfacing and clearing, the use of personal protective devices (seat belts, air bags), safe 
work practices (bus transportation, driver training), appropriate timing of journeys to 
reduce traffic volumes and encouragement of staff interventions on unsafe practices. 

As described in the December 2007 Volume 1, SEIA Summary, Section 18.3, page 18-2D, 
of Volume 1 of the JPME and PRM Project Application, the key transportation-related 
mitigation initiatives that will be undertaken to reduce potential impacts of increased 
highway traffic include: 

o Use of the Shell Albian Sands Aerodrome as the primary point of entry and 
departure for construction workers associated with the JPME Project. This will reduce 
the amount of related personnel road travel between the JPME Project site and Fort 
McMurray as well as the amount of vehicular traffic between Fort McMurray and 
other areas, particularly Edmonton. 

o Ensuring the Albian Sands Village and any additional construction camps have 
appropriate facilities to reduce the need for construction workers to travel to Fort 
McMurray during their active shift period. 
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o A combination of aircraft and bus transportation will be implemented to move 
operations personnel to and from the Project area.  Scheduling the movement of 
wide loads and heavy construction traffic to off-peak hours; i.e. those times when 
site personnel are not being transported to and from the various project sites at shift 
changes. 

o The strict enforcement of drug and alcohol restrictive policies for contractors and 
employees. 

o Working with the local RCMP detachment in Fort McKay to assist in resolving 
regionally based Project related impacts. 

o The implementation of driver safety training for employees and the evaluation of 
contractor’s driver safety programs to increase safety awareness s and improve 
driving competency.  Driver safety training will be mandatory for new employees 
expected to drive vehicles as part of their work duties.  Contractors will be expected 
to comply with Shell safety policy standards with respect to the safe operation of 
road vehicles. 

o Continuing to work with other operating companies, developers and the Regional 
Municipality of Wood Buffalo to address transportation issues that are outside the 
Project’s direct control. 

Third-party contractors will be responsible for transporting materials to the Project site as 
well as removing hazardous waste.  Shell’s contractor selection criteria and performance 
monitoring requires strict compliance to transportation of hazardous goods standards.  This 
will include: 

o Requirements under the Transportation of Dangerous Goods Act 1992 and the 
associated Regulations; 

o Access protocols for all vehicles and personnel entering the Project site; 

o The provision of WHMIS (Workplace Hazardous Materials Information System) 
training to all those personnel on site who are required to identify, label and use 
hazardous materials; and 

o Emergency response training that will include HAZMAT (Hazardous Material) 
training and use of equipment. 

For the impact assessment, Shell considered a spill of waste oil from a transport truck due 
to a collision.  Traffic accidents while transporting hazardous materials have happened in 
the industry but the likelihood of a spill of hazardous material is considered. unlikely. 
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Response Measures 

Shell has on-site medical facilities staffed with trained professionals capable of assessing 
the medical condition of personnel involved in vehicle accidents.  The staff will be able to 
attend to minor medical issues with on-site ambulance transportation available to take 
injured personnel to the regional hospital facilities in Fort McMurray. Helicopter 
transportation of impacted personnel to Fort McMurray, or if necessary, Edmonton will also 
be on call for critical situations. 

Shell also has an onsite response team trained to assess and handle hazardous spill 
incidents.  Should the situation require capabilities over and above that available on site, 
external support will be available through the following: 

o Mutual  assistance agreements with Syncrude Canada Ltd., Suncor Energy Inc., 
Canadian Natural Resources Ltd. and Regional Municipality of Wood Buffalo 
(RMWB) to provide equipment and operators for emergency response. 

o The regional Area Y Oil Spill Cooperative involving all active oil sands operators, 
pipeline operators and the RMWB. 

For the offsite case described above, Shell may also be involved in the emergency response 
through the Mutual Aid agreement.  Resources for these incidents are requested and 
coordinated through the Wood Buffalo Emergency Coordination Center. 

When responding to a hazardous spill, efforts to minimize environmental impacts may 
include: 

o Stopping the flow of the product from the source; 

o Eliminating ignition sources and any open flame within an appropriate area around 
the spill; 

o Containing the flow of released hazardous material through such actions as 
constructing a dyke with earth or other impervious barrier, blocking any entry to 
waterways, construction of an interceptor trench or underflow dam; 

o Flagging off or, by other means, isolating the spill area; 

o  In the event that the spill has reached a natural water body, deployment of a 
containment boom to contain the spilled material and if required, the application of 
oil sorbent materials; 

o Spill cleanup using adsorbents and removing contaminated soils/snow for disposal 
at an approved disposal site; and 

o Use of a vacuum truck to remove any free fluids and transport them to an approved 
disposal site. 
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Potential Impacts 

The magnitude of effects to the environment for traffic accidents while transporting 
hazardous materials would be minor as this would be a small spill off-site.  The extent of 
effects would be local.  The duration of effects is short-term as it is a relatively small volume 
so in the event it reached the river it would not have a lasting impact and the consequence 
is reversible. 

The effects of this scenario are adverse, insignificant and not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 

3.2.7. Migratory Birds and External Tailings Disposal Areas 

The bitumen extraction process requires the storage of process affected water that may 
contain deleterious substances which have the potential to harm migratory birds.  Shell 
supports the need for industry to standardize monitoring across all sites with ETDAs and 
supports research to help reduce the number of bird fatalities as a result of mining 
activities.  Shell has led the development and deployment of Bird Activated (RADAR based) 
deterrent systems to reduce the frequency of migratory birds from landing on ponds.  As a 
requirement of the Alberta Environmental Protection and Enhancement Act (AEPEA) 
approval requirements at Jackpine Mine, Shell has submitted a Water Bird Protection Plan 
with Alberta Environment that describes how Shell’s bird deterrent system operates and 
would be utilized for future site development and expansion.  Shell provides a summary of 
this information here and includes a discussion on the potential risk of migratory birds 
landing on the ponds due to environmental conditions beyond the control of the Project. 

Risks and Mitigations 

Shell mitigates the risk of bird landings with a Peregrine Systems (2008) BirdAvertTM system 
at the Jackpine Mine and Muskeg River Mine sites (and would be used at PRM).  This was 
described in the December 2009 Jackpine Mine Expansion, Supplemental Information, 
Volume 2, SIR 442.  The manufacturer’s test results during a spring and fall waterfowl 
migration found the expected rate of deterrent to be 96.9% to 99%. 

The BirdAvertTM uses marine radar to detect birds in flight, and once detected, hazing 
devices are triggered over a radio link.  The hazing devices (land and water based 
deterrents) at each unit will include sound (raptor attack call and propane fired cannons) 
and light (strobes and motion such as mechanical peregrine falcons).  The on-demand 
system adaptively manages the process by collecting data to determine the most effective 
strategy in bird deterrence.  The BirdAvertTM is continually monitored and linked into a 
Blackberry messaging system with 24 hour coverage to report on the functionality of the 
system.  If a problem is detected, an alert would be sent to ensure prompt action is taken to 
repair the system.  In the event of a power failure, the system will switch over to battery 
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mode and will continue to function for a few hours.  Should the radar and data storage unit 
fail, all the deterrent units begin operating in random mode. 

Shell will provide the necessary resources to operate and monitor the bird deterrent system.  
For example, at the Jackpine Mine, a team of 2-3 people are dedicated to operating the 
bird deterrent system 7 days a week from March to November.  This team uses flares, 
boats and other means to keep birds from landing and staying on the ponds.  This crew is 
also responsible for monitoring and reporting bird activity on ponds with process affected 
water and the Jackpine Mine Phase 1 Compensation Lake.  The monitoring protocols are 
outlined in the “Oil Sands Bird Contact Monitoring Plan for 2011” as developed by Dr. 
Rob Ronconi, Dr Colleen Cassady-St. Claire, industry and Alberta Environment. 

Regardless of the deterrent system in operation, there are documented incidents where 
strong winds, rain and/or snow are such that birds have no other choice but to land.  In 
some cases the deterrent systems will not prevent fatigued birds from taking to the ground 
and ponds.  This is an example where environmental conditions may have a direct impact 
on the Project. 

The frequency of migratory birds landing on external tailings disposal areas has occurred 
in recent oil sands history and it is likely this could happen over the Project’s life.  Due to 
the plans in place, it is unlikely Shell’s deterrent system would not be in operation as 
required.  For the impact analysis, Shell considered the scenario where over a 1000 birds 
are forced to land due to weather conditions and are contaminated due to contact with the 
tailings ponds.  This case is considered to be more unlikely but would likely result in a 
higher environmental impact (see potential impacts below). 

Response Measures 

Regardless of the reason (malfunction or environmental conditions) waterfowl may choose 
to land on tailings ponds.  Shell has designed plans to recover and mitigate the impacts to 
the birds.  In the event that birds have landed on the tailings ponds, the environmental 
response team would be notified immediately.  Alberta Sustainable Development (ASRD), 
Fish and Wildlife representatives would be contacted and requested to provide guidance 
on further actions. The response team has access to marine vessels and various specialized 
small equipment to aid in the capture of the birds.  Injured birds would be assessed and 
treated on a case-by-case basis.  Generally, birds are assessed to determine the extent of 
the injury (amount of oil they are covered in) and if the injury is not severe, the bird is 
rehabilitated onsite by the designated environmental specialist or sent to a designated bird 
rehabilitation center.  If the injury is assessed to cause imminent mortality, the bird is 
euthanized onsite by the designated environmental specialist.  Shell Albian applies 
annually to ASRD for a regulated research permit and collection license which authorizes 
designated employees to handle wildlife mortalities as well as rehabilitate and release 
injured wildlife back to the natural environment.  Under these authorizations, Shell is 
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obligated, upon renewal, to report all wildlife observations (including handled, injured and 
dead) into the Alberta Fisheries and Wildlife Management Information system database. 

Potential Impacts  

The magnitude of effects to the environment for migratory birds landing on external tailings 
disposal areas is expected to be minor from a population perspective.  The extent of effects 
would be beyond regional as this will affect migratory birds.  The duration of effects is 
short-term and reversible from a population perspective. 

The effects of this scenario are adverse, insignificant and not likely.  Therefore, the effects of 
this scenario are not a likely significant adverse environmental effect. 
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4. RESPONSES TO FEDERAL INFORMATION REQUESTS – ROUND 2 

The following section contains Shell’s Round 2 responses to Information Requests filed with Shell 
by the Canadian Environmental Assessment Agency (CEAA) on October 29 and December 2, 
2010. These requests were made by Environment Canada and pertain to Air and Wildlife 
subject matter. 

The initial IR’s were filed in January, March, and June 2010 by CEAA and responded to by 
Shell in the August 2010 Jackpine Mine Expansion Project and Pierre River Mine Project Federal 
Information Requests.  

A copy of the full request filing is contained at the end of this section. For ease of review, only 
the actual Environment Canada request is excerpted below, followed by Shell’s response. 

4.1. Environment Canada Questions - Air 

Environment Canada is requesting that further information/clarification be provided for the 
following 6 areas: 

Q1:  Regarding Carbon Capture and Storage (CCS): 

Request 1a: 

Information on the extent to which Shell believes that CCS may contribute to emission reductions 
in cogeneration units. 

Shell Response 1a: 

The extent that Carbon Capture and Sequestration (CCS) may contribute to reductions in 
carbon dioxide is influenced by several factors. 

CCS is dependent on exploiting a geological formation which is relatively close to a co-
generation facility and is suitable for long term sequestration of the carbon dioxide.  Shell 
is not aware of any such suitable formations in the oil sands region. 

Co-generation units typically produce a low pressure flue gas stream that must be treated in 
order to produce a relatively pure carbon dioxide stream capable of sequestration.  This 
low pressure gas stream requires compression in order to facilitate transport and 
subsequent injection into the suitable formation.  The energy cost required to effect this 
compression can be considerable and, in some cases, negate any net overall reduction in 
green house gases depending on the source of the electrical power (coal vs. hydroelectric). 
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Request 1b: 

Information on the incremental effort required to make cogeneration units “capture-ready” and 
the associated implications. 

Shell Response 1b: 

Technology development for separating and compressing the combustion gases produced 
from co-generation units is rapidly evolving and Shell has not chosen a specific technology 
at this time.   Depending on the technology choice, additional plot space could be required 
for such process equipment as flue gas scrubbers and/or oxygen plants.   Recognizing this 
future requirement, Shell has chosen to set aside sufficient plot space within the co-
generation plant such that future flexibility is maintained to implement the most suitable 
technology available. 

Request 1c: 

Information on the incremental effort in deploying CCS at a later time (assuming the 
cogeneration units were built “capture-ready”) and the associated implications. 

Shell Response 1c: 

The incremental effort required to deploy CCS at a later time would be dependent on 
several factors such as: 

• Whether the co-generation plant is a “green field” or retro-fit construction.  This will 
influence the choice of technology chosen (oxy-firing vs. flue gas scrubbing).  

• Location of a suitable geological formation (distance to formation and pressure 
requirements).  These factors would determine the scope of the compression facilities 
and size and length of pipeline required.  

Q2:  Regarding Asphaltene Energy Recovery (AER) Technology: 

Request 2a: 

Additional information on the positive and negative environmental impacts of AER technology 
compared to existing technology (natural gas combustion). 

Shell Response 2a:  

In addition to the information provided in May 2009 Pierre River Mine, Supplemental 
Information, Volume 2, SIR 239, Shell believes that AER technology has the potential to 
provide the following benefits: 
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• Significantly reduce Volatile Organic Carbon (VOC) emissions from the tailings 
pond. The majority of the residual solvent currently lost in the TSRU tailings is 
associated with the asphaltenes. Recovering and burning these asphaltenes would 
significantly reduce the amount of solvent loss to the tailings pond and subsequent 
VOC emissions.  

• The TSRU tailings contribute roughly 10% of the total fines sent to the tailings ponds 
from oil sands processing. Processing this stream to recover the asphaltenes would 
be beneficial in capturing these fines and assisting in attaining ERCB Directive 074 
compliance. The effectiveness of this approach is currently being studied. 

• Oil sands processing consumes a high value hydrocarbon stream (natural gas) to 
supply heat for the extraction process. The use of a waste product such as 
asphaltenes would conserve natural gas for other higher value uses.  

• Electrical power generated from asphaltenes would likely have a lower carbon 
footprint than electrical power generated from coal fired generating stations. 

AER technology has the following potential environmental impacts:  

• Asphaltenes are a higher carbon fuel source compared to natural gas and therefore 
will generate increased GHG emissions. 

• Although the AER flue gas treatment is designed to capture greater than 98% of the 
sulphur dioxide derived from the combustion of asphaltenes, there will still be an 
increase in emissions compared with burning natural gas. 

Shell has reviewed the environmental effects associated with the combustion of asphaltenes 
and natural gas and concluded that, taking into account the implementation of mitigation 
measures, the use of both fuels are unlikely to result in any significant adverse impacts. 

Request 2b: 

Additional details on the proposed environmental control systems for the AER cogeneration 
units, specifically: 

i. SCR 
ii. Limestone handling and preparation 
iii. Powdered activated carbon (PAC) system (>90% removal) 
iv. Baghouse 
v. Wet flue gas desulphurizing and wet electrostatic precipitator 
vi. Solid waste handling systems 

Shell Response 2b: 

Shell is in the early front-end definition phase for the AER technology development such 
that none of these control units have undergone detailed design. Many of these 
technologies are still developing with competing technologies emerging designed to replace 
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the current incumbents. For these reasons, making a specific technology selection too early 
in a project may result in a lost opportunity to improve performance or reliability.    

A current literature search on the above technologies will result in an extensive amount of 
information and it is Shell’s understanding that this is not the intent of Environment 
Canada’s inquiry. 

Q3:  Regarding Greenhouse Gases (GHGs): 

Request 3a: 

Shell has provided GHG emission estimates for the Jackpine Mine Expansion and the Pierre 
River Mine and has compared the emissions to Provincial and National GHG Emissions.  EC is 
also interested in the cumulative contribution of all oilsands facilities on future GHG emissions.  
Provide estimates of GHG emissions for both the Planned Development Case using existing 
technology (natural gas combustion for heat and electricity) and the Planned Development Case 
if all future facilities decided to use asphaltene or petcoke combustion instead of natural gas 
combustion. 

Shell Response 3a  

Based on a clarification discussion with Environment Canada on December 1, 2010, Shell 
does not have GHG inventory information for other operators assuming all future facilities 
used natural gas or alternative fuels, such as asphaltenes or petcoke.  Therefore, the 
information requested has not been supplied.  

Request 3b: 

Provide the calculations and methods used to determine GHG emissions from the cogeneration 
units. 

Shell Response 3b:  

As per EIA Volume 3, Section 3.4.8 of the Air Quality Application case, power for JPME 
and PRM will be provided via asphaltene-fired and/or gas-fired cogeneration. 

Greenhouse gas emissions for the cogeneration options are estimated based on forecasted 
power consumption (MWh) multiplied by an emission factor (tCO2e/MWh).  The emission 
factor for gas-fired cogeneration is 0.277 tCO2e/MWh and based on data from the 
existing gas-fired cogeneration unit at Muskeg River Mine.  The emission factor for 
asphaltene-fired cogeneration is a design value of 0.4 tCO2e/MWh. 
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Request 4: 

Discuss potential changes in air quality predictions if emissions from recently announced and 
disclosed oilsands projects (e.g. UTS/Teck Frontier and Equinox mines) were included in the 
Planned Development Cases of the Jackpine Mine Expansion and the Pierre River Mine. 

Shell Response 4:  

The EIA Planned Development Case (PDC) was completed to comply with the requirements 
for cumulative effects assessments, as detailed in the document “Cumulative Effects 
Assessment in Environmental Impact Assessment Reports under the Alberta EPEA” (AENV 
2000) as well as the requirements of Section 16 of the Canadian Environmental 
Assessment Act (CEAA). The process for completing the Cumulative Effects Assessment 
(CEA) as a component of the Project EIA included consideration of guideline information as 
provided in the Athabasca Oil Sands Cumulative Effects Framework Report (Golder 1999) 
as well as the Cumulative Effects Assessment Practitioners Guide (Hegmann et al. 1999). 

For the PDC, a “Planned Project” was considered any project or activity that was publicly 
disclosed up to six months prior to the submission of the Project Applications and EIA 
report, as stated in the Project Final Terms of Reference (AENV 2007). For the purposes of 
the EIA, the information used for “Planned Projects” was based on what was publicly 
disclosed by June 2007. Projects disclosed, projects where approvals were issued, or plans 
that were modified after June 2007, were considered in the EIA based on publicly 
available relevant information. Since oil sands projects, such as Teck/Silverbirch Frontier 
and Equinox mines, were announced or disclosed after the submission of the EIA, potential 
changes in air quality predictions due to these projects are not required under the 
provincial Terms of Reference. 

AENV (Alberta Environment). 2000. Cumulative Effects Assessment in Environmental Impact 
Assessment Reports under the Alberta Environmental Protection and Enhancement Act. 
Edmonton, AB. 6 pp. 

AENV. 2007. Final Terms of Reference Environmental Impact Assessment (EIA) Report for the Shell 
Canada Limited Jackpine Mine Expansion & Pierre River Mine Project. Issued by Alberta 
Environment. Edmonton, AB. 

Golder (Golder Associates Ltd.). 1999. Athabasca Oil Sands Cumulative Effects Assessment 
Framework Report. Prepared for Cumulative Environmental Effects Management Initiative. 77 
pp. 

Hegmann, G., C. Cocklin, R. Creasey, S. Dupuis, A. Kennedy, L. Kingsley, W. Ross, H. Spaling, D. 
Stalker and AXYS Environmental Consulting Ltd. 1999. Cumulative Effects Assessment 
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Practitioners Guide. Prepared by AXYS Environmental Consulting Ltd. and The Working 
Group for the Canadian Environmental Assessment Agency. Hull, PQ. 

Request 5: 

Provide model ready input and output data used for the air dispersion modelling (this would 
include CALPUFF and CALMET data). 

Shell Response 5: 

The CALPUFF input files for Base Case, Application Case and Planned Development Case 
are filed with Environment Canada in a separate electronic document.  

Due to the multiple projects being applied for in the oil sands region, Golder developed a 
CALMET dataset covering northeastern Alberta which is to be used for regional EIA 
modelling.  Golder owns this dataset and it is proprietary.    Since this dataset is the 
property of Golder, it cannot be provided to third parties, including regulators. 

Request 6: 

Provide further details on the metal, PAH, and benzene emissions found in Shell’s May 2008 
EIA Update, Tables 3.3-1 (page 104) and 4.3-1 (Page 117).  Specifically, provide estimates of 
metal, PAH and benzene emissions from each emissions source. 

Shell Response 6: 

Tables 4-1 and 4-2 present the benzene, PAH and metals emission rates for the Jackpine 
Mine Expansion and Pierre River Mine sources.  Table 4-1 provides additional information 
on Table 3.3-1 of the May 2008 EIA Update and Table 4-2 provides additional 
information on Table 4.3-1. 

Table 4-1 presents the individual source emissions for the updated Jackpine Mine - Phase 1 
and Jackpine Mine Expansion.  As discussed in EIA Volume 3, Section 3.4.2.1, the updates 
to Jackpine Mine - Phase 1 include removal of the boilers and updated calculations for the 
natural gas-fired cogeneration units.  A new mine fleet profile, combining Jackpine Mine - 
Phase 1 and Jackpine Mine Expansion, was also used.  Since the mine fleet emissions could 
not easily be separated for Jackpine Mine - Phase 1 and Jackpine Mine Expansion, the 
updated Jackpine Mine - Phase 1 mine fleet emissions were apportioned based on 
production rate (200,000 bbl/cd out of a total of 300,000 bbl/cd) for presentation 
purposes.  The expansion portion of the emissions was calculated by subtracting the 
updated Jackpine Mine - Phase 1 emissions from the total of the updated Jackpine Mine - 
Phase 1 and Jackpine Mine Expansion emissions. 
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Please note that the metals emissions shown in the EIA Update Tables 3.3-1 and 4.3-1 are 
equal to the PM2.5 emissions.  This is incorrect because the total metals emissions are only a 
percentage of the PM2.5 emissions.  The actual metals emissions for each source are 
provided in Tables 4-1 and 4-2 and correct the information presented in the May 2008 EIA 
Update. 
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Table 4-1:  Jackpine Mine – Phase 1 and Jackpine Mine Expansion Emission Rates 

Source Description 
Emission Rate [kg/d] 

Benzene PAHs Metals 

Updated Jackpine Mine - Phase 1    

Cogeneration Unit 1 0.15 0.03 0.68 
Cogeneration Unit 2 0.15 0.03 0.68 
OTSG 0.002 0.001 0.04 
Mine Fleet and Mine Face Fugitives Area 1(a) 3.88 0.92 1.42 
Mine Fleet and Mine Face Fugitives Area 2 and Space Heating(a) 2.21 0.52 0.81 
Mine Fleet and Mine Face Fugitives Area 3(a) 1.08 0.25 0.39 
Tailings Pond 36.00 — — 
Plant Fugitives 0.03 — — 
Tank Farm Fugitives 0.11 — — 

Subtotal(b) 43.62 1.75 4.03 
Updated Jackpine Mine - Phase 1 and Jackpine Mine Expansion    

Cogeneration Unit 1 0.15 0.03 0.68 
Cogeneration Unit 2 0.15 0.03 0.68 
Asphaltene Cogeneration Unit 0.17 0.01 3.26 
OTSG 0.002 0.001 0.04 
Mine Fleet and Mine Face Fugitives Area 1 5.83 1.38 2.13 
Mine Fleet and Mine Face Fugitives Area 2 and Space Heating 3.31 0.78 1.22 
Mine Fleet and Mine Face Fugitives Area 3 1.61 0.38 0.59 
Tailings Pond 54.00 — — 
Plant Fugitives 0.04 — — 
Tank Farm Fugitives 0.17 — — 

Subtotal(b) 65.44 2.61 8.60 
Jackpine Mine Expansion(c)    

Cogeneration Unit 1 0.00 0.00 0.00 
Cogeneration Unit 2 0.00 0.00 0.00 
Asphaltene Cogeneration Unit 0.17 0.01 3.26 
OTSG 0.00 0.00 0.00 
Mine Fleet and Mine Face Fugitives Area 1 1.94 0.46 0.71 
Mine Fleet and Mine Face Fugitives Area 2 and Space Heating 1.10 0.26 0.41 
Mine Fleet and Mine Face Fugitives Area 3 0.54 0.13 0.20 
Tailings Pond 18.00 — — 
Plant Fugitives 0.01 — — 
Tank Farm Fugitives 0.06 — — 

Subtotal(b) 21.82 0.85 4.57 

Note: “—“ = no emissions 
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Table 4-2:  Pierre River Mine Emission Rates 

No. Source Description 
Emission Rate [kg/d] 

Benzene PAHs Metals 

1 Shell Pierre River Mine Area – Cogeneration Unit 1 0.15 0.03 0.68 

2 Shell Pierre River Mine Area – Asphaltene Cogeneration Unit 0.17 0.01 3.26 

3 Shell Pierre River Mine Area – Mine Area 1 4.73 1.26 1.58 

4 Shell Pierre River Mine Area – Mine Area 2 and Space Heating 1.32 0.35 0.45 

5 Shell Pierre River Mine Area – Mine Area 3 0.51 0.14 0.17 

6 Shell Pierre River Mine Area – Tailings Pond 36.00 — — 

7 Shell Pierre River Mine Area – Plant Fugitives 0.14 — — 

Note: “—“ = no emissions 

 

4.2. Environment Canada Questions – Wildlife 

Request 1:  Adequacy of Baseline Data 

Provide EC with a list of proposed future surveys, target species, anticipated survey dates (month 
and year), references for standard protocols that will be followed, and a description of survey 
design and sampling effort. 

Shell Response 1: 

Table 4-3 lists proposed future surveys, target species, anticipated survey dates and 
references for standard protocols that will be followed. Survey design, sampling effort and 
timing was agreed to by Environment Canada following a conference call on December 1, 
2010. Regarding the timing of the surveys, Shell and Environment Canada agreed that 
there is ample time to scope and perform the studies following the project hearings.  

Subsequently, Environment Canada has requested and Shell has agreed to commence the 
surveys in 2011. Results from these surveys will be filed directly to Environment Canada 
and the Joint Review Panel as soon as it becomes available. 
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Table 4-3:  Proposed Future Surveys, Target Species, Anticipated Survey Dates & References for Standard Protocols for Species at Risk 

Common Name Survey 
Required? 

Anticipated 
survey dates Survey Design Reference Comments 

Canada warbler yes June 2011 breeding bird point counts (morning) Ralph et al.  survey design and effort would target species-specific high 
quality habitat 

common nighthawk yes June 2011 breeding bird point counts (evening) Ralph et al.  survey design and effort would target species-specific high 
quality habitat 

eskimo curlew no n/a n/a n/a migratory in RSA, not known to still exist 

horned grebe yes June to July 2011 wetlands time-constrained searches ABMI survey design and effort would target species-specific high 
quality habitat 

northern leopard frog (western 
boreal/prairie population) no n/a n/a n/a previously surveyed, not known to exist in RSA (amphibian 

callback surveys) 

olive-sided flycatcher yes June 2011 breeding bird point counts (morning) Ralph et al.  survey design and effort would target species-specific high 
quality habitat 

peregrine falcon (anatum/tundrius 
subspecies) no n/a n/a n/a migratory in RSA 

red knot (rufa subspecies) no n/a n/a n/a migratory in RSA 

rusty blackbird yes June 2011 breeding bird point counts (morning) Ralph et al.  survey design and effort would target species-specific high 
quality habitat 

short-eared owl no n/a n/a n/a no standardized survey methods available (incidental 
observations only) 

western (boreal) toad no n/a n/a n/a previously surveyed (amphibian callback surveys) 
whooping crane no n/a n/a n/a migratory in RSA 
wolverine (western population) no n/a n/a n/a previously surveyed (winter track, photo bait station surveys) 
wood bison no n/a n/a n/a previously surveyed (ungulate aerial survey) 

woodland caribou no n/a n/a n/a previously surveyed, outside known caribou range (ungulate 
aerial survey) 

yellow rail no n/a n/a n/a previously surveyed (nocturnal marshbird, yellow rail-specific 
surveys) 

n/a = Not applicable. 
Notes: Survey design and sampling effort will be determined in consultation with ASRD and EC. 
 Collection Protocols: http://www.abmi.ca/abmi/reports/reports.jsp?categoryId=0. 
 ABMI = ABMI Wetlands Data. 
 RSA = Regional Study Area. 
Ralph et al. - Ralph, C.J.; Sauer, J.R.; Droege, S. technical editors. 1995. Monitoring bird populations by point counts. Gen. Tech. Rep. PSW-GTR-149. Albany, CA 
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Environment Canada Request 2: 

EC requests that Shell update its response to include habitat quality (low, medium and high) in 
its determination of species-habitat associations.  Include a summary of available data (project 
or other field data) and assumptions used to place ecosite-phases into each habitat quality rank.   
Also, incorporate spatial parameters such as minimum patch size, edge effects, and habitat 
adjacency into habitat calculations, and describe how these were applied for each species, 
where appropriate.  Also, describe the zones of influence (ZOI) used to determine habitat loss 
from sensory disturbance for each species.  Finally, based on the updated quantification of 
habitat changes incorporating habitat quality, provide an assessment of project effects on each 
species at risk.   

Shell Response 2: 

The following is a brief summary in response to Environment Canada (EC) Wildlife 
Information Request 2 for the Environmental Impact Assessment (EIA) of the Jackpine Mine 
Expansion (JME) and Pierre River Mine (PRM) Project effects to federally-listed Species at 
Risk (SAR).  Further information of the assessment approach and impact assessment 
findings for wildlife SAR is included in Appendix 2 of this submission. 

The EIA.as amended, assessed the effects of the Project on the abundance, habitat and 
movement of wildlife Key Indicator Resources (KIRs), which were selected based on robust 
selection rationale. Estimated effects on those species were extrapolated to assess the effects 
of the Project on other wildlife species, including federally-listed Species at Risk (SAR). 

This response directly assesses the effects of the Project on species listed on Schedule 1 of 
the Species at Risk Act (SARA) and current Committee on the Status of Endangered Wildlife 
in Canada (COSEWIC) listed species that may occur within the JME and PRM Local Study 
Areas (LSAs).  This assessment is performed at the LSA and Regional Study Area (RSA) 
scales based on the best available information of the selected wildlife SAR and their habitat 
requirements. 

Sixteen species that are listed by SARA or COSEWIC potentially occur in the LSAs.  Nine 
wildlife species recorded within the LSAs (Golder 2007a) are listed federally under SARA 
or COSEWIC (Species At Risk Public Registry 2011, internet site).  Five of those species are 
listed as “Threatened”; Canada warbler, common nighthawk, olive-sided flycatcher, wood 
bison and woodland caribou.  The other four species are listed as “Special Concern”; rusty 
blackbird, yellow rail, wolverine (COSEWIC listing only) and western (boreal) toad.  It was 
determined that seven additional SAR could potentially occur within the LSAs, although they 
were not detected during surveys.  Those include short-eared owl, whooping crane, 
peregrine falcon, northern leopard frog, horned grebe, red knot and Eskimo curlew.  The 
yellow rail is identified as a KIR for the Project and effects of the Project on yellow rail were 
assessed in the EIA (Volume 5, Section 7.5; Shell 2007). However, this assessment includes 
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an updated assessment for yellow rail to include indirect habitat loss estimates based on 
Environment Canada construction setback restrictions (Gregoire 2010a, pers. comm.). 

Eskimo curlew and northern leopard frog are not predicted to be affected by the Project, as 
they have not been recorded in the RSA.  Impacts affecting the abundance of woodland 
caribou are also not predicted, as caribou are virtually absent from the LSAs. Peregrine 
falcon, red knot and whooping crane may be affected by interactions with infrastructure 
and collisions with vehicles, but will not be affected by habitat loss as they do not breed in 
the LSAs. 

Wildlife abundance may be affected by Project activities through direct and indirect 
mortality resulting from site clearing, sensory disturbance from construction and operations, 
and interaction of wildlife with infrastructure.   The abundance of all wildlife SAR within the 
LSAs is predicted to decline during the operational phase of the Project.  This decline is 
primarily the result of wildlife vacating areas disturbed by open pit mining, rather than 
effects to regional populations.  The net magnitude of the effects of the Project on wildlife 
abundance will be low for all avian SAR and negligible for western toad, wolverine and 
wood bison during operations at the LSA scale. At the regional and beyond regional 
scales, the effects of the Project on the population viability of wildlife SAR are predicted to 
be negligible. 

Direct habitat loss may result from site clearing.  Indirect habitat loss or habitat degradation 
may result from habitat fragmentation, sensory disturbance and the effects of water 
drawdown.  All wildlife SAR will experience a high magnitude decrease in high suitability 
habitat in the LSAs during operations, and a negligible to low magnitude decrease at the 
RSA scale. 

Wildlife movements can be affected through the creation of physical or psychological 
barriers to movement. Habitat connectivity within the LSAs will be affected as a result of 
extensive clearing during the operational phase, although negligibly so for avian SAR.  The 
impacts of the Project on wildlife movement are rated as high for terrestrial SAR during 
operations in the JME LSA, low in the PRM LSA, and low at the RSA scale. 

Before reclamation in the Planned Development Case, the magnitude of effects on 
abundance, habitat loss and movement for wildlife SAR are also predicted to be negligible 
to low at the RSA scale. 

After reclamation, increases in high suitability habitat are predicted for Canada warbler, 
olive-sided flycatcher and wolverine. A low magnitude decrease in high suitability habitat 
is predicted for common nighthawk due to a decrease in burned areas in the LSAs. 
However, burns are expected to re-occur naturally in a post-reclamation landscape. High 
magnitude decreases in high suitability habitat in the LSAs are predicted for horned grebe, 
rusty blackbird, short-eared owl, western toad, wood bison and yellow rail. These 
predicted declines are due to a net decrease in wetlands types that are preferred by these 
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species relative to the Base Case. Of the species predicted to experience high magnitude 
losses in high suitability habitat in the LSAs after closure, western toad and wood bison 
populations are not predicted to be affected. The RSA is at the north-eastern edge of the 
western toad distribution.  Although the cause of western toad decline is not entirely clear, 
it appears to be related to disease rather than habitat availability. Wood bison abundance 
and range are limited by their exposure and vulnerability to cattle diseases.  Populations of 
horned grebe, olive-sided flycatcher, rusty blackbird, short-eared owl and yellow rail may 
be affected by predicted habitat losses, which are due to a decline in the extent of wetlands 
types after closure relative to the Base Case. The best available information suggests that 
the abundance of these species is not limited by habitat in north-eastern Alberta. However, 
enough uncertainty exists regarding the causal factors of declines of these species that the 
potential effects of habitat loss on abundance should be considered. Given that the total 
Project footprint is about 1% of the RSA, the effect of habitat change after closure and 
reclamation on regional populations of these species is predicted to be negligible.  Habitat 
connectivity is predicted to exceed Base Case levels after closure and reclamation for all 
wildlife SAR as barriers to movement are removed. 

The following discusses the viability of all regional federally-listed SAR populations in terms 
of adverse, significant and likely effects of the Project after reclamation: 

• Increases in habitat for Canada warbler, olive-sided flycatcher and wolverine are 
not Adverse effects. The loss of common nighthawk, horned grebe, rusty blackbird, 
short-eared owl, western toad, wood bison and yellow rail habitat resulting from the 
Project are considered Adverse effects. 

• The environmental consequence rating for effects on common nighthawk is low at 
the LSA scale and negligible at the RSA scale. The environmental consequence 
rating for effects on horned grebe, rusty blackbird, short-eared owl, western toad, 
wood bison and yellow rail habitat is high in the LSAs but negligible to low in the 
RSA. Therefore, these are considered insignificant effects. 

• The predicted effects are considered to be Unlikely due to the sporadic distribution 
and low population. 

• The predicted effects are considered to be Unlikely due to the sporadic distribution 
and low population numbers of horned grebe, rusty blackbird, short-eared owl and 
yellow rail in the region. In addition, the best available knowledge suggests that 
these species are not limited by habitat in northern Alberta.  The predicted effects 
are also considered to be Unlikely due to the fact that burns will re-occur in the 
reclaimed landscape for common nighthawk, and due to the likely limitations of 
disease rather than habitat on western toad and wood bison populations. 

Therefore, impacts on horned grebe, rusty blackbird, short-eared owl, western toad, wood bison 
and yellow rail habitat are not considered likely significant adverse environmental effects. 
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Request 3:  

Given the uncertainty in habitat reclamation for species at risk, should the project proceed 
without additional measures to minimize habitat loss (as Shell indicates is not possible for a 
mine), EC requests Shell commit to acquiring habitat offsets to mitigate effects on species at risk.  
EC considers this a last resort for protecting species at risk in the oil sands area and only 
advocates this approach on a case-by-case basis, when no other mitigation is available and/or 
when there is high uncertainty with proposed mitigation.  The size, design and location of offsets 
will be determined in consultation with the federal and provincial governments, First Nations and 
other parties, as required.  It is not EC’s intent to permanently remove habitat from the industrial 
land base.  Depending on discussions with other parties, offsets may be temporary in nature and 
may be returned to the industrial land base once successful reclamation of the project mine 
footprint for species at risk (based on re-colonization) has been demonstrated.  Offsets should 
be located in the oil sands area outside of any identified or proposed protected areas including 
conservation areas proposed in the Lower Athabasca Region Land Use Plan (LARP). 

Shell Response 3: 

Shell is not able to commit to acquiring habitat offsets.  As noted in Environment Canada’s 
request, the habitat offsets being sought by Environment Canada are “to mitigate effects on 
species at risk”.  Shell has assessed the potential effects on species at risk in accordance 
with the final Terms of Reference, as issued by Alberta Environment in November 2007, 
both through the use of a representative suite of Key Indicator Resources, and subsequently 
on the 16 individual species at risk that may be present in the Project local study area, (see 
Shell’s response to Wildlife Question 2 above). 

Both assessment approaches concluded there are not likely to be significant adverse 
environmental effects on any of the species at risk after the application of appropriate 
mitigation measures (see EIA Volume 5, Section 7.5, page 7-99, assessment of KIRs; May 
2009 Pierre River Mine, Supplemental Information, Appendix B, Section 5, significance 
determination on KIRs; and Shell’s Response to Wildlife Question 2 above for assessment of 
individual species at risk).   

The mitigation measures, insofar as they relate to the reclamation of habitat for the species 
at risk in the assessment, are not uncertain, and will be readily applied at the necessary 
time.  Accordingly, further mitigation through the acquisition of habitat offsets is 
unnecessary. 

 

 

 



Submission of Information to the Joint Review Panel May 2011

 

 

 - 81 -  

 

 

Request 4:  

Please provide maps outlining the location of survey points and sightings of yellow rail.  Please 
provide any detailed field reports that have been prepared. 

Shell Response 4: 

Figure 4-1 depicts survey locations and sightings of yellow rails in and around the Jackpine 
Mine Expansion Local Study Area in 2008 and 2009.  In addition, two yellow rail reports 
have been produced for Shell, one by Golder and a second by Hatfield.  These reports are 
provided in Appendix 2. 
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Figure 4-1:  Yellow Rail Survey Locations and Detections, 2008 and 2009 
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