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GENERAL 

SIR 1 

Submission of Information to the Joint Review Panel, Section 2, Page 4. Shell states, 
“The following sections contain information related to the incremental changes in 
mining resources, pit limit definition, resources 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.” Shell then continues to describe the Muskeg 
River Diversion Alternative Mine Plan. 

a. Is the intent of this submission to replace the mine plan presented in the 
December 2009 Jackpine Mine Expansion Supplemental Information filing with the 
Muskeg River Diversion Alternative Mine Plan? 

i. If no, explain the intent of this submission.  

ii. If yes, clarify which sections of the 2009 Supplemental Information filing Shell 
would like to remove and replace    

Response: 

a. The Muskeg River Diversion Alternative (MRDA), as presented in the May 2011 
Submission of Information to the Joint Review Panel, represents Shell’s current 
development plan.  The MRDA is intended to replace certain elements of the mine plan 
presented in the December 2007 Jackpine Mine Expansion (JPME) Application, as 
updated in December 2009.   

Mine planning is an evolving process which takes place over the life of the development.  
When Shell originally filed the JPME Application in 2007, operations at Jackpine Mine 
had not commenced and a comprehensive life of mine plan for the entire mine could be 
prepared and maintained unchanged.  After Jackpine Mine – Phase 1 mining on 
Lease 13 commenced in 2010, new geological information and the implementation of 
Energy Resources Conservation Board (ERCB) Directive 074 affected the development 
plans of the expansion Leases 88 and 89.  As a consequence, Shell has needed to 
update certain portions of the JPME mine plan.       

To facilitate understanding these changes in the MRDA, Shell has included a 
concordance table that compares the key mining sections that would be replaced with 
the MRDA from the original December 2007 Application, Volume 1, Section 5; and the 
December 2009 Project Update, Volume 1, Section 3 (Table 1-1).  
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Table 1-1 Comparison of Mining Information Changes in the JPME Application 

Section Title 2007  
(JPME Application) 

2009  
(JPME Project Update) 

2011  
(MRDA) 

Mining Resources Section 5.1, Table 5-1, 
pp.5-2 

Section 3.1, Table 3-1 and 
3-2, pp.3-2 

Section  2.2, Table 2-1 and 
2-2, pp.8 

Mine Plan Limits,  
Expanded Jackpine Mine 
Pit Evaluations  

Section  5.2, Table 5.2, 
pp.5-6 

Section 3.1, Table 3-3, 
pp.3-6 Section 2.2.2, pp.9 

Surface Facilities Section 5.3, pp 5-17 No change No change 

Geotechnical Setbacks Section 5.3, pp 5-17 No change No change 

Resource Sterilization Section 5.3, Table 5-3, 
pp.5-18 

Section 3.2, Table 3-4, 
pp.3-9 

Section 2.2.3, Table 2-3, 
pp.12 

Mine Planning Criteria 

Table 5-4 No change No change 

Table 5-5 No change No change 

Table 5-6 No change No change 

Table 5-7 No change  No change 

Mine Development Plan 
Table 5-8 No change Section 2.2.4, Table 2-4, 

pp.15 

Table 5-14 No change No change 

Decommissioning and 
Closure 

Section 5.9, pp.5-61 No change Section 2.2.5 and 2.2.6, 
pp.17 

 

It should be noted, that while short term changes have occurred to the development of 
Lease 13, the basic elements of the JPME December 2007 Application mine plan have 
remained unchanged.  These include:  

• mine method and equipment selection; 

• mine production targets; 

• the location and design of surface facilities; 

• mine development sequence; 

• waste disposal sequence and resulting mine general layout; and 

• tailings production and deposition scheme for leases 88 and 89. 

To accommodate new information on ERCB Directive 074 tailings management and 
incorporate stakeholder concerns on the Muskeg River diversion, the following changes 
were made to the December 2009 Project Update, Volume 1, Section 3 Mine Plan.  

1) Centrifugation and long term sequestration of Mature Fine Tailings (MFT) 

 Centrifuge cake production is currently planned to comply with ERCB Directive 074.  
Continued centrifuge operation has also been extended to eliminate all MFT 
inventories from the pit lakes as described in Section 2.2.5 of the May 2011 



Shell Canada Limited 3-3 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

Submission of Information to the Joint Review Panel.  This cake deposition requires 
large cleared, graded, moderately sloped and free draining areas to achieve final 
dewatering of the product to a trafficable surface.   

2) Timing of overburden cap placement on Non-Segregated Tailings (NST) cells   

 The December 2009 JPME Project Update employed a three year delay between 
placement of the final Consolidated Sand Tailings (CST) cap to placement of the 
overburden cap.  In the MRDA plan, a 5 year period is allocated after final CST cap 
placement in order to achieve a trafficable surface in accordance with 
ERCB Directive 074.   

3) All tailings produced from the JPM project are now deposited within the 
project boundary.  

 The December 2009 JPME Project Update was premised on depositing NST tailings 
in Muskeg River Mine Lease 13, Cell 17, as per MRME Approval No. 8512, as 
amended.   This NST material will now be managed within the JPME project 
boundary. 

4) The mine face advance has been further developed  

 The MRDA plan incorporates 100 m minimum bench widths to accommodate safer 
operation of truck & shovel fleets.  The MRDA plan also established pre-strip 
benches in the overburden face in order to balance total material movement and 
equipment requirements.   

5) Use of an open diversion channel to divert the Muskeg River  

 The 2009 mine plan utilized a surge facility and closed gravity pipeline to temporarily 
divert the Muskeg River and facilitate mining of the underlying bitumen resource.   
An open diversion channel is now proposed which runs across the northern 
boundary of the development and re-introduces the Muskeg River on the western 
boundary.   

In summary, the MRDA filing, in combination with the previously filed information, 
provides adequate information on Shell’s development plans and their potential impacts 
to the environment. 
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SIR 2 

Submission of Information to the Joint Review Panel, Section 2.1.1, Pages 5 & 6. Shell 
states, “The only difference is a revision to the Final Pit Limits at the north end as a 
result of the Muskeg River Diversion Alternative.” Shell further describes three 
reasons for changes to the recoverable reserve area: updated geology, adjustments 
to ultimate pit offsets and slopes, and revisions to the pit resulting from the Muskeg 
River diversion. 

a. Provide the new final pit shell as a result of the Muskeg River Diversion 
Alternative, in dxf/dwg format. 

Response: 

a. A new final pit shell is provided electronically in dwg format in the Attachment. 

 

SIR 3 

Submission of Information to the Joint Review Panel, Section 2.1.1, Page 6. Shell 
states, “Updated geology and associated geology models using additional 
information obtained from recent operational drilling.” 

a. Provide the core hole data, in csv format, from the recent operational drilling, as 
well as the data from any other drilling programs that have been conducted since 
the last submission of core hole data in 2007. 

Response: 

a. The requested data is provided to the JRP in the electronic format specified in the 
Attachment. 

Since 2007, a total of 247 wells have been drilled at JPME. Drilling took place mainly in 
2007 and 2008. All wells were licensed, and as such, the data is also available in the 
public domain through the ERCB well licensing program requirements. 
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SIR 4 

Jackpine Mine Expansion Project, Supplemental Information Volume 1, December 
2009, Section 10.1, Page 10-56 to 10-57 Shell provided the bitumen recovery data for 
Muskeg River Mine from 2003 to 2008 in various tables. Update the following tables to 
include 2009 and 2010 data:  

a. Table 137-2: Annual Muskeg River Mine Performance Since Start-Up 

b. Table 137-3: Annual Bitumen Recovery Including Asphaltene Rejection 

c. Table 137-4: Annual Bitumen Recovery Excluding Asphaltene Rejection 

Response: 

a. The Annual Muskeg River Mine performance data since start-up has been updated to 
include 2009 and 2010, and is provided in Table 4-1.  

Table 4-1 Annual Muskeg River Mine Performance Since Start-Up 

Year Average 
Grade 

Number of Months where Grade 
was more than 11% 

Overall Bitumen 
Recovery 

ERCB Target 
Recovery 

2003 12.4 10/10 88.0 90.0 
2004 12.2 12/12 88.9 90.0 
2005 11.9 12/12 88.7 90.0 
2006 12.1 11/12 86.5 90.0 
2007 11.3 11/12 87.3 90.0 
2008 10.1 0/12 85.3 88.7 
2009 10.9 4/12 87.1 90.0 

2010(a) 10.8 4/11 87.1 90.0 
(a) 2010 included a long turnaround, resulting in 11 months of data.   

b. The annual bitumen recovery including asphaltene rejection data, has been updated to 
include 2009 and 2010, and is provided in Table 4-2. 

Table 4-2 Annual Bitumen Recovery Including Asphaltene Rejection 
Year Average Grade Design Bitumen Recovery Actual Bitumen Recovery 
2003 12.4 96.0 88.0 
2004 12.2 95.6 88.9 
2005 11.9 94.8 88.7 
2006 12.1 95.4 86.5 
2007 11.3 92.4 87.3 
2008 10.1 84.7 85.3 
2009 10.9 90.2 87.1 
2010 10.8 89.7 87.1 
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c. The annual bitumen recovery excluding asphaltene rejection data, has been updated to 
include 2009 and 2010, and is provided in Table 4-3. 

Table 4-3 Annual Bitumen Recovery Excluding Asphaltene Rejection 
Year Average Grade Design Bitumen Recovery Actual Bitumen Recovery 
2003 12.4 87.8 81.3 
2004 12.2 87.4 82.8 
2005 11.9 86.6 84.2 
2006 12.1 87.2 81.8 
2007 11.3 84.2 82.2 
2008 10.1 76.5 80.0 
2009 10.9 82.0 82.2 
2010 10.8 81.5 81.6 

 

Shell’s Muskeg River Mine represented the first oil sands development based entirely on 
froth treatment technology to facilitate total hydro-conversion of the treated bitumen.  
This departure from older coking technology allowed for significant overall yield 
improvements, but introduced new technical challenges with respect to extraction 
chemistry.    

Shell has tackled these challenges and worked hard to improve the extraction 
technology and mine operations to increase bitumen recovery.  Significant 
improvements have been made in some areas of the process over the course of 2011.  
Shell has, and will continue, to meet with ERCB staff to review the status of action plans 
and monitor progress.      

Specific design improvements which Shell believes will improve bitumen recovery were 
outlined in the December 2009 Jackpine Mine Expansion, Supplemental Information, 
Volume 1, SIR 137 and further elaborated on in the May 2010 Jackpine Mine Expansion, 
Supplemental Information, Round 2, SIR 5.    

As operational experience is gained, this knowledge has been successfully incorporated 
into new designs such as the Jackpine Mine – Phase 1 design.   Similarly, the start up of 
Jackpine Mine – Phase 1 last year provides a further opportunity to build upon this new 
design and incorporate additional improvements into the JPME design.   Shell remains 
confident that the JPME will achieve full compliance with ERCB ID-2001-7 through a 
combination of design and operational improvements. 
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SIR 5 

 Jackpine Mine Expansion and Pierre River Mine Project Base Case Report – 
Hydrogeology, Section 3.3.1, Pages 13-14. Shell discusses the hydrogeology of 
Devonian-aged formations and states that “The D2 unit (of the Waterways Formation) 
is expected to act as an effective barrier to vertical flow, except in areas where 
prominent fracturing has occurred.” Incidents have occurred in the minable oil sands 
area demonstrating that the Devonian formations do not provide an effective 
hydrogeologic barrier in all areas, and can allow substantial volumes of saline water 
to be released to mine pits if the natural covering material is removed.  

a. Discuss how Shell will identify areas near the base of the McMurray Formation 
that may potentially act as conduits for Devonian-sourced groundwater to be 
released into the mine pit if exposed during mining. What types of features (other 
than areas of “prominent fracturing”) may allow such upward flows? 

b. How will Shell adjust mining practices to prevent or mitigate the risk of an influx 
of Devonian-source groundwater? 

c. Explain how Shell would handle such a release event if it were to occur. Describe 
the potential response for large volume releases and small volume releases 

d. If such an event were to occur, discuss the impact would it have to mining 
operations and the environment. 

e. Provide a figure showing all areas that have been identified as having the 
potential to act as conduits for flow of Devonian-sourced groundwater into the 
mine pit. Provide a brief discussion on each of the identified areas including why 
they are considered a potential risk, and how such risk will be mitigated. 

Response: 

a. As outlined in its letter to the JRP on January 18, 2012 (page 12), Shell will identify 
areas that may potentially act as conduits for Devonian-sourced groundwater by refining 
its Devonian Geo-Science Program and implementing a geohazard protocol developed 
in consultation with the ERCB, Alberta Environment and Water (AEW) and Alberta 
Energy.  While the focus of this program is currently the active mine areas of the Muskeg 
River Mine (MRM) and Jackpine Mine (JPM) it will be expanded to include the JPME, 
prior to development, if approval is received.  The protocol identifies and characterizes 
hydraulic pathways in the Devonian rock layer beneath the bitumen-bearing McMurray 
formation.  This protocol builds on Shell’s existing geological knowledge of the Devonian 
formation under its leases and specifically helps to inform mine and tailings planning 
departments to:   
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• avoid exchanges of Devonian aquifer waters with other aquifers via pathways to and 
from Devonian saline aquifers; 

• identify areas affected by the Devonian that may contribute to mine wall or floor 
instability; and 

• identify areas affected by the Devonian that may contribute to fracture instabilities 
related to in-pit dyke structures. 

The geohazard protocol is based on geological, geophysical, geotechnical and 
hydrogeologic investigations using a combination of investigative methods. These 
methods include; the review of existing data, airborne geophysics, drilling, seismic and 
other techniques to acquire the following: stratigraphy, structure(s), history of 
disturbance (structural and karst-induced), hydro-stratigraphy, hydro-chemistry data, and 
geomechanical characteristics, all of which may affect the Devonian.  

The features that could lead to an upward vertical flow from the Devonian units into the 
mine may include any one or combination of possible vertical pathways through the cap 
rock; sinkholes, collapse chimneys, fractures or faults (of tectonic or solution origin).  
The present focus is on identifying and characterizing these vertical pathways in parallel 
with developing an improved understanding of their origin and distribution. 

b. A site-specific risk assessment will be carried out at the JPME through the application of 
geo-hazard protocols to identify high, medium and low risk areas.  The risk management 
process will focus on four areas:  

• absolute elevation of pit floor (a lower elevation limit has been imposed on mine pit 
depths; 

• changes in elevation of the Devonian surface, determined as gradient;  

• thickness of cover between the Devonian surface and lowest mine surface; and 

• any anomalies observed while mining in the area. 

A combination of these factors contributes to the overall mine plan that is to be selected 
for a particular area. Other oil sands companies have also agreed to share data on 
regional aquifer flows and the geology of rock structures underlying oil sands deposits. 
Coordination now exists amongst operating companies to expand and develop the 
knowledge of regional subsurface conditions of the Devonian succession which includes 
its aquifers. 

The protocols manage risk by identifying the elevation below which no mining is allowed 
without detailed study and approval from the Chief Geologist and Chief Tailings 
Geotechnical Engineer. This elevation will be selected considering the hydraulic head in 
the Prairie Evaporite Aquifers and the subcrop elevation of the Devonian limestone.  
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Above this elevation, areas of elevated risk can be properly addressed through the 
protocol utilizing geo-hazard maps for the mine. Currently, the protocol followed when 
medium risk areas are mined include sampling of any observed water flows, observation 
of anomalies by pit-geologists and increased awareness of the risk area by shovel 
operators. Identified areas of high risk are not immediately mined but rather the base of 
feed is adjusted to leave sufficient material in place to ensure a buffer remains on top of 
any potential vertical pathway.  A risk assessment is then conducted on this area to 
determine whether mining at a later date is possible.  

c. For very small releases, such as seeps, the water will be sampled and directly analyzed 
to understand its origin. If there is a possibility that it originated from the deeper saline 
aquifers, mining will immediately cease, and a cap will be placed over the inflow location 
and a more detailed investigation initiated. 

For larger volume releases, mining will immediately be redirected to other areas and 
samples will be taken. Depending on the size and volume of the release, the water will 
either be contained by placing material on top of the ingress, or contained by building 
dykes.  

Based on Shell’s current experience with Cell 2A at MRM, a design and methodology for 
sealing uncontrolled inflows has been developed. An Execution Plan for engineering, 
constructing and operating a plant capable of injecting cement, acrylamide/polyurethane 
and hot bitumen grouts is nearing completion. This execution plan will serve as a 
template for the development of a response plan for potential future events greatly 
reducing the response time. 

Shell has engaged world leading experts on subsurface feature grouting to develop and 
execute plans to seal the Cell 2A fracture.  

• A series of directional delineation holes will be drilled around the fracture perimeter. 
It is intended that this step will help to determine the length, width and depth of the 
fracture.  

• A series of vertical characterisation holes will be drilled into the fracture zone to 
quantify the fracture shape and volume.  

• High pressure pumping of grout materials will take place through the 
characterisation holes into the fracture. Additional drilling may be required to ensure 
adequate flow of grout materials. 

• A final series of holes will be drilled into the sealed fracture zone to verify that the 
sealing activities have returned the permeability of the fracture zone to general mine 
flaw permeability levels. 

d. Shell is confident that, given the safeguards that have been put in place, the ingress of 
Devonian-sourced groundwater at JPME is unlikely.  In the event that these safeguards 
fail, the following potential impacts could occur. 
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Impact to Mine Operations: 

An influx of water into the mine pit is a safety concern.   The recent MRM Cell 2A is an 
example of this type of incident and has provided Shell with valuable experience in 
preparing for and managing future incidents in the unlikely event they should occur.   
Specific impacts to mine operations would be highly dependent on the volume of water 
and the location of the ingress, however, in general terms, an ingress incident similar to 
Cell 2A could: 

• reduce the amount of recoverable ore (sterilization ); 

• result in modified mine plans to avoid the area of ingress; 

• result in modified tailings plans to account for changes to in-pit storage availability; 
and 

• require mitigation plans to seal the ingress.    

Effects to local freshwater supplies and vegetation: 

Environmental effects to local freshwater supplies and vegetation are not anticipated 
should saline water ingress into the JPME pits. 

The baseline hydrogeology work for MRM and JPME coupled with the findings from the 
ingress incident at MRM indicate the following: 

• Prior to the ingress at MRM, Methy Formation baseline water levels were anticipated 
to range from 256 to 268 masl based on data from seven monitoring wells 
completed in the Muskeg River Mine area. 

• Monitoring of Methy Formation ingress at MRM over 18 months indicates water 
levels in Cell 2A have stabilized near 245 masl since January 2012. 

• Piezometers completed into the Methy Formation and monitored over the same 
period show that Methy Formation piezometric levels have risen following the 
ingress incident and are asymptotically approaching equilibrium; all observed levels 
to date are lower than 255 masl. 

• At JPME, the range of elevations for the top of the McMurray Formation is 
consistently higher than the new equilibrium water level of 245 masl and is higher 
than 270 masl for the vast majority of the mine footprint area.  It is only in portions of 
the west boundary of the JPME mine footprint that the elevations of the top of the 
McMurray Formation are lower than 270 masl, but higher than 255 masl. 

Accordingly, environmental effects to local freshwater supplies and vegetation due to 
saline water ingress in the JPME pits are considered negligible, as the expected 
stabilized water level in the pit (approximately 245 to 255 masl) would be lower than the 
top of the McMurray Formation. 

In the unlikely event that water levels at JPME were to stabilize at elevations greater 
than 255 masl such that there was a potential for interaction of the ingress water and 
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freshwater Quaternary aquifers, Shell could mitigate environmental impacts by installing 
a barrier between the ingress water and the aquifer at points of potential contact.  The 
slow rate of elevation increase above 245 masl would allow time for such mitigation. 

e. The requested figure is not available at this time. Should the JPME application be 
approved, further development work including mapping will be undertaken.  Currently 
the focus has been on the active Lease 13 mine areas. 

The recently completed 2011/2012 drilling program included 33 holes at JPME. These 
holes are currently in the lab for core description and analysis, and will provide additional 
data about the Devonian surface. These wells are located in the south portion of 
Lease 88 and 89, as well as on Lease A36.  

 

NEED, PURPOSE AND RATIONAL OF PROJECT  

SIR 6 

 Shell states in its Volume 1 Project Description that it has a responsibility to its 
shareholders and Alberta to define and advance the development of its lease holdings 
in economically viable ways to realize the value from the investment. It further states 
that the continual development of oil sands will serve to supplant diminishing 
sources of conventional crude oil and contribute to the overall domestic output of 
crude oil, thereby reducing Canada’s import and dependence on foreign oil. The Panel 
requests that Shell: 

a. provide information regarding the contribution of Athabasca Oil Sands production 
to the overall Canadian and North American demand for liquid fuels. 

b. provide information regarding the role of liquid hydrocarbon fuels to the global 
energy supply matrix in the short and medium term in relation to the role of 
alternative energy sources. 

Response: 

a. Projected crude oil supply/demand information obtained from the Canadian National 
Energy Board and the US Energy Information Agency is presented in Table 6-1.  
Bitumen production from oil sands mining in the Athabasca region is expected to grow 
from 0.9 million barrels per day in 2010 to nearly 1.9 million barrels per day by 2030.  
Assuming that all mined oil sand is processed within Canada and the United States, its 
contribution towards meeting the total crude oil demand in Canada and the United 
States could grow from 4.5% in 2010 to approximately 9% in 2030.    
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Table 6-1 North American Crude Oil Supply and Demand 

Supply and Demand 
2010 2020 2030 

(Millions of Barrels Crude Oil per Day) 
US Crude Oil Production 9.7 12 12.6 
US Imports 9.5 7.4 7.0 
US Demand 19.2 19.4 19.7 

Mined Bitumen 0.9 1.4 1.9 
In-situ Bitumen 0.8 1.8 2.7 

Total Canadian Crude Oil Production 2.9 4.7 6.1 
 Net Light Oil Exports 0.9 1.3 1.3 
Net Heavy Oil Exports 1.0 2.2 3.3 

Net Canadian Exports/Imports 1.9 3.5 4.7 
Canadian Demand 1.0 1.3 1.4 

Sources: US Energy Information Agency, “Annual Energy Outlook 2012 with Projections to 2035”, Early Release, 
January 23, 2012.  
National Energy Board, “Canada’s Energy Future: Energy Supply and Demand Projections to 2035”, 
Chapter 4: Crude Oil Outlook, November 2011 

b. For a number of years Shell has provided information and potential scenarios of how the 
world energy supply and demand may evolve over time.   

A breakdown for one possible global energy demand forecast is presented in Table 6-2.  
It should be noted that these forecasts are necessarily based many assumptions and 
therefore subject to change and interpretation.  However, for the purposes of responding 
to this information request Shell believes it is illustrative and provides approximate 
answers. 

Table 6-2 Projected Primary Energy Demand – 2000 to 2030 
Energy Type 2000 2010 2020 2030 

Crude oil, Exajoules (EJ) per Year 155 168 195 197 
Natural gas, EJ/yr 87 114 146 169 
Coal, EJ/yr 96 149 184 193 
Nuclear, EJ/yr 28 32 41 56 
Biomass, EJ/yr 42 55 59 61 
Solar, EJ/yr 0 1 6 20 
Wind, EJ/Yr 0 1 4 10 
Other renewable sources (a) EJ/Yr 13 17 23 28 
Total Primary Energy Demand(b) 422 536 659 734 

Source: Shell Energy Scenarios to 2050: Signals & Signposts, Appendix 2, page 76, Shell International, projections 
under current and expected policies; 
http://www.shell.com/home/content/aboutshell/our_strategy/shell_global_scenarios/ 

(a) Other renewable sources include hydro-electric, geothermal, tidal, and waste 
(b) Totals may not sum due to rounding.  

In the short term (2020), crude oil is anticipated to supply roughly 30% of the world’s 
energy demand versus 14% for alternative sources as demonstrated in Table 6-2.  

http://www.shell.com/home/content/aboutshell/our_strategy/shell_global_scenarios/


Shell Canada Limited 3-13 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

Medium term total energy demand is projected to continue to increase.  Both alternative 
and liquid hydrocarbon fuels will be needed to meet this demand.  

 

ALTERNATIVES TO THE PROJECT 

SIR 7 

 Shell states in its Volume 1 Project Description that it considered alternatives to the 
Project including the ‘no development’ option as well as certain timings for 
development. Shell concludes that the Project, as proposed, would be the most 
practical, economic, and sustainable means of extracting the resource. The ‘no 
development’ option was stated to be incompatible with fulfilling the need for the 
Project. In situ methods of bitumen recovery were determined to be technically 
infeasible for these leases. The Panel requests that Shell: 

a. provide a list and description of the alternatives to the Project considered. 

b. describe the criteria that were used to illustrate the broad environmental effects 
and the costs and benefits of alternatives considered and how the criteria were 
used to identify the preferred alternative. 

Response: 

The following is in response to both parts (a) and (b) of this information request.   

Consistent with the Canadian Environmental Assessment Agency’s Operational Policy 
Statement for Addressing “Need for”, “Purpose of”, “Alternatives to” and “Alternative 
Means” under the Canadian Environmental Assessment Act, Shell considered 
alternatives to the Project in relation to the need and purpose of the Project, from the 
perspective of Shell.  

As described in the December 2007 Jackpine Mine Expansion, Volume 1, Section 1.1, 
Shell has an obligation to its shareholders to define and advance development of the 
JPME lease holdings in economically viable ways.  Shell also has a responsibility to the 
people of Alberta to develop the resource in a timely and efficient manner. Further, 
continued development of the Athabasca oil sands will provide a secure, domestic 
source of crude oil, which can replace diminishing conventional supplies and offset a 
growing demand. The Project is required to meet these needs and to allow Shell to 
extend its existing life of mine and to integrate and optimize existing operations in an 
efficient, economic and environmentally acceptable manner.  The Project will achieve 
the purpose of maximizing the value of the resource and providing a supply of bitumen 
as a source of energy products, for the benefit of Shell’s shareholders, Albertans and the 
broader public.  
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There are no alternatives to (or functionally different ways) to meet the Project need and 
achieve the Project purpose.  A ‘no development’ option is inconsistent with the need 
and purpose of the Project and therefore cannot be considered an alternative.  The use 
of in situ methods of bitumen recovery, such as Surface Assisted Gravity Drainage 
(SAGD), fireflood and in situ upgrading are not technically feasible. The JPME resource 
is too shallow and not amenable to SAGD. Other in situ technologies are too immature 
and carry a high risk.   Further, JPME is an amendment to an existing operation and 
introduction of a different technology platform would be incompatible and would reduce 
opportunities to leverage synergies with existing operations.  Accordingly, the use of in 
situ methods is not an alternative to the Project because it does not represent a timely, 
efficient, and economically viable way of developing the resource, nor would it maximize 
the value of the resource.  No other potential alternatives to the Project were identified.  

In addition to alternatives to the Project, Shell considered a variety of alternative means 
of carrying out the Project.  The alternative means considered, as well as the 
methodology and criteria used to assess these alternative means are described in the 
December 2007, Jackpine Mine Expansion, Volume 1, Section 13.   

One of the alternative means considered by Shell related to the timing of Shell’s 
potential future development. Shell considered delaying the plans for development and 
increasing the time gaps between potential expansions. This approach was rejected in 
favour of a close-coupled expansion approach because it would erode the potential for 
economic value to be captured through some level of timing and workforce overlap. The 
specific potential benefits of the close-coupled execution concept over other 
development timing alternatives are described in December 2007 Jackpine Mine 
Expansion, Volume 1, Section 13.8. 

The Project as currently described represents the preferred project that meets the need 
and achieves the purpose discussed above, taking into account a variety of factors, 
including technical, economic and environmental considerations. 

 

DETERMINATION OF JACKPINE MINE EXPANSION PROJECT 
EFFECTS  

SIR 8 

 It has been noted that many of the sections of the EIS (i.e. Species at Risk; Wildlife 
Abundance; Wildlife Health; Economic Forests; Rare Plants, Rare and Special Plant 
Communities, Traditional Plant Potential; Effects of Air Emissions on Vegetation, 
Health, etc.) have not presented the effects of Jackpine Mine Expansion Project 
separately from the Pierre River Mine Project. These are two separate projects and the 
Minister of the Environment has not indicated that they are to be considered to form a 
single project under section 15(2)(b) of the Canadian Environmental Assessment Act. 
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In order to determine the significance of effects from the Jackpine Mine Expansion 
Project, the Panel requires information on effects of the Jackpine Mine Project only, 
without inclusion of the Pierre River Mine Project. The environmental consequences 
for some components of the EIS were determined from the effects of both the 
Jackpine and Pierre River Projects combined. To determine the effects of only the 
Jackpine Mine Expansion Project, the environmental consequences should be 
calculated for each Key Indicator Resource (KIR) using the effects within the Jackpine 
Mine Expansion LSA or some such reasonable spatial area as determined and 
rationalized by the proponent. The Panel requests that Shell: 

a. provide the Jackpine Mine Expansion Project’s effects for the above sections’ 
KIRs. 

b. provide the environmental consequences for each KIR of the Jackpine Mine 
Expansion Project. 

Response: 

The following is a brief summary of the requested information for SIR 8 (a) and (b). 
Additional information is filed in Appendix 1 and 3.  

Shell has assessed the effects of JPME, in isolation from PRM, for the following sections 
of the EIA:  

• Species at Risk; 

• Wildlife Abundance; 

• Wildlife Health; 

• Economic Forests; 

• Rare Plants, Rare and Special Plant Communities,  and Traditional Plant Potential; 
and 

• Effects of Air Emissions on Vegetation, Health, etc. 

The assessment of JPME effects alone is based on the Muskeg River Diversion 
Alternative (MRDA) presented in the May 2011 Submission of Information to the Joint 
Review Panel, as it represents Shell’s current development plan.  As outlined in the 
January 18, 2012 letter to the JRP, it also excludes the option of asphaltene-fired 
cogeneration, in favour of natural gas fired cogeneration. 

This response was developed with consideration of the other JRP information requests, 
items raised by regulators and stakeholders during the EIA sufficiency review, and 
commitments made previously by Shell for supporting assessment work.  Accounting for 
these items in the response provides a more robust assessment and allows consistency 
between this response and the other information presented in this submission. 
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A significant update to all of the assessment cases was a revised project inclusion list to 
meet the requirements of the JRP TOR.  The EIA Base Case (2007) and EIA Application 
case (2007), were both updated current to September 2011 in order to provide a more 
accurate assessment of Application Case effects.  For example, Total’s Joslyn North 
Mine has now been included in the 2012 Base Case (formerly in the Planned 
Development Case), given that regulatory approval has been granted for this project. 
The updated assessment cases are referred throughout this submission as the “2012 
Base Case” and “2012 JPME Application Case”. 

The other key change is an updated approach to assessing forest fire and timber 
harvest involving use of A Landscape Cumulative Effects Simulator (ALCES®) model.  
The revised model of burns and cutblocks was applied to both the 2012 Base Case and 
the 2012 JPME Application Case. 

Appendix 1 presents the assessment including descriptions of effects and associated 
environmental consequences.  

A summary of the 2012 JPME Application Case, identifying the effects the JPME Project 
on KIRS and the environmental consequence is as follows.    

Air Quality  

The 2012 JPME Application Case results are lower than those presented in the EIA 
Application Case due to the removal of the asphaltene energy recovery (AER) 
cogeneration unit from the JPME design.  Of the 129 ambient air quality parameters 
assessed in the 2012 JPME Application Case, all are classified as having either a 
negligible or low environmental consequence, the same as the EIA.  

Environmental Health 

Overall, emissions from JPME alone, and in combination with emissions from other 
sources, are not expected to result in adverse health effects in the area.  The changes 
due to the 2012 JPME Application Case risks in the Human Health Risk Assessment 
(HHRA) are generally small, suggesting that JPME is not expected to contribute 
appreciably to health risks in the region.  Based on this, the exclusion of the PRM does 
not alter the assessment results or the conclusions originally presented in the HHRA of 
the EIA.   

The results of the Wildlife Health Risk Assessment (WHRA) indicate that the overall risks 
posed to wildlife health will be low.  Therefore, no impacts to wildlife populations are 
expected based on estimated wildlife exposures to predicted maximum acute and 
chronic air concentrations or predicted soil and surface water concentrations. These 
conclusions are consistent with those presented in the WHRA of the EIA.   

The air emissions effects assessment for the 2012 JPME Application Case considered 
the results of PAI on aquatic and soil receptors, ground-level concentrations of SO2 and 
NO2 on vegetation, and terrestrial eutrophication from increased nitrogen deposition.  
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The environmental consequences for all parameters were predicted to be negligible, the 
same as in the EIA. 

Hydrology and Water Quality 

The assessment shows that predicted flows, water levels and water quality 
concentrations for the Athabasca River in the 2012 JPME Application Case are 
essentially the same as those described in the EIA.   

Soils and Terrain 

Before reclamation, soil loss or alteration is classified as having a high environmental 
consequence in the LSA and a moderate environmental consequence in the RSA.  After 
reclamation, it is predicted that there will be a permanent decrease of soil mostly due to 
construction of pit lakes which results in a high environmental consequence in the LSA 
and a negligible consequence in the RSA.  The residual forestry capability impact is 
rated as a positive direction, low environmental consequence in the LSAs, and a 
negligible environmental consequence in the RSA.  These environmental consequences 
are unchanged from the EIA. 

Terrestrial Vegetation, Wetlands and Forest Resources 

Of the nine KIRs and vegetation resources assessed, based on either direct effects (i.e., 
footprint) or direct and indirect effects (i.e., drawdown), only dust will experience a 
negligible positive increase as a result of JPME, while In the LSA, high negative 
environmental consequences are associated with loss/alteration to wetlands (including 
peatlands and patterned fens), rare plant occurrences, high rare plant potential, rare and 
special communities, and economic forests.  At Closure, five components will experience 
a net positive or negative negligible change as a result of direct effects due to JPME.  
Direct effects due to JPME will result in negative effects for the remaining four KIRs and 
vegetation resources with environmental consequences ranging from low to high.  
Additional indirect effects of the JPME due to groundwater drawdown at Closure will not 
cause changes to the predicted environmental consequences for KIRs within the LSA 
and RSA. A brief description of each KIR and vegetation resource and a comparison 
with EIA conclusions follows. 

The environmental consequence for uplands is low in the LSA and negligible in the RSA 
during construction and operations.  At Closure, JPME is expected to have a high, 
positive environmental consequence at the LSA scale and a negligible, positive 
environmental consequence at the RSA scale at Closure, the same as in the EIA.   

The JPME is predicted to have a negative negligible environmental consequence on 
lichen jack pine communities in the LSA and RSA during construction and operations.  
At Closure, JPME is expected to have a positive, low environmental consequence at the 
LSA and a positive, negligible environmental consequence at the RSA scale.  These 
environmental consequences are the same as the EIA, except in the LSA at Closure 
which is lower. 
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The environmental consequence for riparian communities during JPME construction and 
operations is predicted to be negative and low within the LSA.  The JPME is predicted to 
have a negative negligible environmental consequence for riparian communities in the 
LSA at Closure, which differs from the positive negligible environmental consequence 
predicted for riparian communities in the EIA, which included PRM.   

During construction and operations and at Closure, JPME is expected to have a 
negative, low environmental consequence for old growth forests in the LSA.  Within the 
RSA, the environmental consequence is negative and negligible.  The environmental 
consequences for old growth in the LSA and RSA are the same as in the EIA.   

During construction and operations, JPME is expected to have a negative, high 
environmental consequence in the LSA for wetlands (including peatlands and patterned 
fens).  At Closure, JPME direct effects on wetlands (including peatlands and patterned 
fens) are expected to have a negative, high environmental consequence at the LSA 
scale.  As discussed in the response to JRP SIR 12, peatlands and patterned fens are 
not differentiated at the RSA level.  A negligible environmental consequence at the RSA 
scale is predicted for JPME, and will not change the environmental consequence 
assessed for wetlands (including peatlands and patterned fens) in the EIA.   

Environmental consequences on productive forests are negative and moderate in the 
LSA, and negative and negligible in the RSA during construction and operations.  At 
Closure, the environmental consequence for productive forests in the LSA increases to 
positive and high, compared to a positive and moderate rating in the EIA.  Within the 
RSA, overall changes in productive forest result in the same positive and negligible 
environmental consequence as in the EIA. 

Due to direct and indirect effects combined, during construction and operations JPME 
will have a negative, high environmental consequence on rare plants, rare plant 
potential, and the special plant community (lenticular patterned fen) within the LSA, and 
a negative, low environmental consequence for this KIR in the RSA.  At Closure, JPME 
is predicted to have a negative, high environmental consequence at the LSA scale and a 
negative, negligible environmental consequence at the RSA scale due to direct effects 
on rare plants, rare plant potential, and rare and special plant communities.  These 
environmental consequences are unchanged from the EIA.   

During construction and operations, JPME will result in a negative, moderate 
environmental consequence to high traditional use plant potential areas in the LSA and 
a negative, negligible environmental consequence in the RSA.  At Closure, JPME is 
predicted to have a negative, negligible environmental consequence for high traditional 
use plant potential at the LSA and RSA scales, and will not change the environmental 
consequence as assessed in the EIA. 

The effects of dust on vegetation are expected to be negative and low within the LSA.  
At Closure, there will be no effects of dust due to JPME, as mining operations will be 
complete and the environmental consequences are predicted to be negligible. 
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Wildlife and Wildlife Habitat 

The environmental consequences of JPME on wildlife abundance at the LSA and RSA 
scales are similar to those previously assessed in the EIA and, for Species at Risk in the 
May 2011, Submission of Information to the Joint Review Panel.  After reclamation, the 
environmental consequences of JPME on wildlife abundance will be negligible in 
magnitude and environmental consequence at the RSA and LSA scales for all affected 
species.  

Although it is probable that the abundances of horned grebe, olive-sided flycatcher, rusty 
blackbird, short-eared owl, wolverine and yellow rail are also not limited by habitat within 
the RSA, enough uncertainty exists that the potential effects of habitat loss on 
abundance were considered.  To be conservative, the magnitude of effects to regional 
populations of these species were estimated as equivalent to the magnitude of the 
habitat loss effects within the RSA for the 2012 JPME Application Case prior to 
reclamation. As a result, the RSA scale environmental consequence of the 2012 JPME 
Application Case before Closure on the abundance of horned grebe, rusty blackbird and 
yellow rail increase from negligible in the May 2011, Submission of Information to the 
Joint Review Panel to low in this submission. 

The environmental consequences of habitat loss during operations are high for all 
affected species during operations and before Closure, as stated in the EIA and the May 
2011, Submission of Information to the Joint Review Panel Species at Risk assessment. 
The removal of the effects of the PRM results in changes to the environmental 
consequences for the indirect effects of habitat before Closure for some SAR. 
Specifically, the predicted decline of high suitability habitat due to the indirect effects of 
sensory disturbance and surficial aquifer drawdown during operations:  

• decreases from a moderate environmental consequence in the Species at Risk 
assessment (May 2011, Submission of Information to the Joint Review Panel) to low 
for olive-sided flycatcher; 

• decreases from a high environmental consequence in the Species at Risk 
assessment (May 2011, Submission of Information to the Joint Review Panel) to 
moderate for rusty blackbird; and 

• increases from a low environmental consequence in the Species at Risk 
assessment (May 2011, Submission of Information to the Joint Review Panel) to 
moderate for yellow rail.  

In addition, the net environmental consequence of JPME during operations was 
previously assessed for wolverine habitat as low at the RSA scale (May 2011, 
Submission of Information to the Joint Review Panel). However, the removal of the 
effects of PRM reduced the environmental consequence of habitat loss to negligible. 

Although wood bison are not found east of the Athabasca River, and woodland caribou 
are virtually absent from the LSA, effects to potential habitat of these species are 
assessed at the request of the JRP because these species occurred in the LSA in the 
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past. The effects of JPME on potential wood bison and woodland caribou habitat are 
assessed as having a negative high environmental consequence prior to reclamation. 

The removal of PRM effects results in changes to the environmental consequences for 
the effects of JPME on habitat at Closure for some wildlife KIRs and Species at Risk. 
Specifically, the effects of JPME at Closure: 

• changes from a positive and high environmental consequence in the EIA (EIA; 2008 
EIA Update) to a negative and high environmental consequence for black-throated 
green warbler; and 

• increases from a negative and low environmental consequence in the EIA (EIA; 
2008 EIA Update) to negative and moderate for common nighthawk. 

At the RSA scale, the environmental consequences of the effects of JPME at Closure 
are unchanged from the EIA and the Species at Risk   Assessment, and remain 
negligible to low for all assessed species. After reclamation, the environmental 
consequence of JPME on woodland caribou is predicted to be positive and high. 

During operations, the assessed environmental consequences for wildlife movement are 
negative and negligible at the LSA and RSA scales for Canadian toad, barred owl and 
black-throated green warbler. For all other wildlife KIRs and species at risk that may be 
affected, the assessed environmental consequences before reclamation are unchanged 
from that previously assessed, and range from negligible for all avian species and 
western toad to high for terrestrial mammals.   

At Closure, the assessed environmental consequences of JPME on movement of 
Canadian toad, barred owl, black-throated green warbler and western toad are positive 
and negligible at the LSA and RSA scales. For all other wildlife KIRs and species at risk 
that may be affected, the assessed environmental consequences at Closure range from 
positive and negligible for avian species and western toad to negative and negligible for 
terrestrial mammals. The negative and negligible environmental consequences at 
Closure for terrestrial mammals (i.e., moose, black bear, Canada lynx, fisher and 
wolverine) are due to the creation of large lakes in the upper reaches of the Muskeg 
River watershed. This results in a change to the environmental consequence of JPME 
on wolverine movement from positive and low in the EIA, to negative and low. 

Biodiversity 

During construction and operations, the environmental consequences for all levels of 
biodiversity in the LSA are predicted to be high, the same as the EIA.  After reclamation, 
the environmental consequences for all levels of biodiversity in the LSA are predicted to 
be moderate, whereas the EIA was rated high. Negligible environmental consequences 
are predicted in the RSA both during construction and operations and after reclamation, 
the same as the EIA. 
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SIGNIFICANCE OF EFFECTS 

SIR 9 

 Tables 1.3-4 and 1.3-5, in section 1.4 Assessment Cases in the Introduction to the 
Environmental Impact Assessment, Volume 5, explain how environmental 
consequences were determined for different resources. The system identifies a 
numerical score for each of the criteria used to evaluate an impact and the score is 
then used to assign environmental consequence to residual impacts. In 
section 1.3.3.2. of the Federally Listed Species at Risk Assessment May 2011, Shell 
states that “ A significant adverse effect is defined as: an adverse Project-related 
effect resulting in a sustained, irreversible effect with unacceptable environmental 
consequences on a regional resource, population or community; or an adverse 
Project-related effect resulting in a sustained, irreversible effect with unacceptable 
environmental consequences on a unique localized resource, population or 
community; or an adverse Project-related effect resulting in an unacceptable health 
risk.” The Panel requests that Shell:  

a. explain how it chose the values used in the numerical ranking system. For 
example, why were values of either -3 or +3 selected for reversibility? Were the 
components (i.e. magnitude, reversibility, frequency, etc.) weighted? If so, explain 
how and why the components were weighted as such. Is this methodology used in 
any previous literature?  

b. provide the thresholds and scale used for determining the environmental 
significance of the Project’s effects for each KIR (for example, provide the 
threshold of habitat loss for each wildlife KIR above which the effect would be 
considered significant).  

c. provide the rationale it employed to conclude that the methods, including scale, 
criteria, definitions and thresholds - are reasonable. 

Response: 

a. The environmental consequence ranking system was originally developed as part of the 
assessment of Suncor’s Project Millennium (Suncor 1998), which was reviewed as part 
of a federal Comprehensive Study (DFO 1998).  The numbers used in the numerical 
ranking system were chosen based on Golder Associates’ professional judgement 
regarding the relative importance of each criterion for the evaluation of environmental 
effects, and ultimately the determination of significance.  

Methods for the determination of environmental consequences were developed and 
reviewed by environmental assessment professionals using guidance from the Canadian 
Environmental Assessment Agency (CEAA) documentation, peer-reviewed literature 
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and professional judgment. The criteria used (i.e., magnitude, geographic extent, 
duration, frequency and reversibility) have been identified as those that “should be taken 
into account in deciding whether adverse environmental effects are significant” (FEARO 
1994). Definitions of these criteria are consistent with those provided in the CEAA 
document “Determining whether a project is likely to cause significant adverse 
environmental effects” (FEARO 1994).  The numerical scores used to estimate the 
environmental consequence of magnitude, geographic extent, duration, reversibility and 
frequency were detailed in the EIA, Volume 3, Section 1, Table 1.3-5.  

Professional judgement was also applied to evaluate the weighting of criteria scores to 
ensure that resultant environmental consequence ratings are appropriate for potential 
sets of circumstances. For example, the large values represented by high magnitude 
effects indicate that they are likely to result in a high environmental consequence, unless 
the effect is reversible and of limited geographic extent, duration and frequency. 
Similarly, a low magnitude effect may result in an environmental consequence that could 
range from negligible to moderate depending on the reversibility, geographic extent, 
duration and frequency of the effect.  Details on the weightings for impact description 
criteria, by environmental component, are provided in the EIA, Volume 3, Section 1, 
Table 1.3-4. 

The numeric scores for reversible effects (-3 or +3), in particular, indicate the potential 
for recovery of the ecological endpoint (December 2009, Jackpine Mine Expansion, 
Supplemental Information, Volume 1, page 23-8, SIR 374a). These scores reflect the 
concept that the significance of an effect should be reduced if the effect can be reversed 
(FEARO 1994). In contrast, greater geographic extent, duration and frequency may 
further compound environmental effects, but more limited extent, duration and frequency 
would not reduce the effect when and where it occurs. The size of scores for 
reversibility, geographic extent, duration and frequency, reflect that these criteria are 
judged to have similar influence over the determination of significance. 

Project effects are considered after appropriate mitigation measures have been 
implemented.  This approach follows the Government of Canada’s guidance, which 
states that “The determination of whether an environmental impact is significant will be 
considered only after taking into account any mitigation measures.” (FEARO 1994), an 
approach re-stated in Hegmann et al. (1999). “Therefore, significance was determined 
only after protection or mitigation measures were proposed. Mitigation is defined as the 
elimination, reduction or control of the adverse environmental effects of the project, and 
includes restitution for any damage to the environment caused by such effects through 
replacement, restoration, compensation or any other means." (Canadian Environmental 
Assessment Act 1992, as amended)” (Government of Canada, 1992).  

The ranking system is a guide and was used to ensure consistent results. This system 
has been used for numerous oil sands Environmental Impact Assessments (EIAs) in 
Alberta, including the following projects that underwent federal review processes: 
Suncor Millennium, Canadian Natural Resources Ltd. Horizon, Albian Sands Muskeg 
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River Mine Expansion and Shell Canada Jackpine Mine-Phase 1.  The system has also 
been applied to numerous oil sands EIAs that have undergone reviews by the 
Government of Alberta, including Albian Sands Muskeg River Mine, Suncor Firebag, 
Canadian Natural Primrose and Wolf Lake Expansion, OPTI Long Lake, Suncor 
Voyageur Project, MEG Christina Lake, Cenovus Narrows Lake, Canadian Natural Kirby 
and Kirby Expansion and Dover Operating Dover. 

The approach continues to be appropriate for application to the Jackpine Mine 
Expansion because it is transparent, and allows reviewers to independently analyze and 
interpret the criteria used, either individually or as a sum by the environmental 
consequence score.  

b. An ecological threshold is defined as a level of environmental change where an 
ecosystem or ecosystem component requires protection (FEARO 1994). Any landscape 
change that exceeds an ecological threshold is likely a significant environmental effect 
(Hegmann et al. 1999). However, ecological thresholds are often not known, particularly 
for the terrestrial components of ecosystems (Hegmann et al. 1999). Although ecological 
thresholds are unknown, they are unlikely to be exceeded by the Project and planned 
developments. The use of 20% as a threshold for categorizing an impact’s magnitude as 
high is supported by the Operational Policy Statement for Adaptive Management 
Measures under the Canadian Environmental Assessment Act (CEAA 2010), which 
suggests that when accepted science-based thresholds for terrestrial resources do not 
exist, a “20% effect level or 20% change over background levels” (p.9) can be used. 

While thresholds have not been defined at this time, the EIA examined the extent of 
terrestrial disturbances for a number of Key Indicator Resources and still found these 
thresholds, whatever they may be, are yet to be crossed.  Empirical evidence suggests 
that habitat loss thresholds indicating rapid changes in species abundance or species 
richness generally occur when 70 to 90% of habitat is disturbed (Betts et al. 2007; Swift 
and Hannon 2010) in the Regional Study Area (RSA).  In the updated Planned 
Development Case (PDC), the RSA is 36% disturbed. This suggests that critical 
thresholds for wildlife are not likely to be exceeded due to the Project and other planned 
developments.  

The regional scale of the assessment was determined as described in the EIA, Volume 
5, Section 7.2.4, using biological rationale such as the home ranges of wide-ranging 
species and natural subregion boundaries, as well as geographic features and the 
suggested furthest potential measurable effect in combination with approved and 
planned projects in the region.  Although no ecological threshold of habitat availability is 
likely to be exceeded in the RSA, actual thresholds are unknown. Therefore, to be 
precautionary, significance was determined using the environmental consequence rating 
system as described in the EIA, (Volume 3, Section 1.3.6.1, Table 1.3-4).  Significance 
was determined on the basis of direct and indirect Project effects, after mitigation. 
Significance was assessed at the regional scale, which is appropriate for terrestrial 
resources. As stated in the Cumulative Effects Assessment Practitioners Guide 
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(Hegmann et al. 1999), it is important to “evaluate significance in consideration of other 
than just local, direct effects” (p.3) and “expand boundaries sufficiently to address the 
cause-effect relationships between actions and Valued Ecosystem Components (VECs)” 
(p.14). In addition, a regional context is relevant when considering the effects of the 
Project on terrestrial resources in the Local Study Area (LSA) because of the linkages 
with and similarities to the surrounding regional ecological communities, as well as the 
mobility of most wildlife species.  

c. Shell is confident that the method applied to evaluate impacts is reasonable, as it has 
been developed through consideration of guiding principles from the Canadian 
Environmental Assessment Agency and application of professional judgement, it has 
been applied and tested repeatedly in circumstances similar to those for this Project, 
and has the benefits of consistency and transparency. 
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SIR 10 

 The information for environmental consequences of effects prior to reclamation for 
some KIRs would be important for the Panel when assessing the effects of the 
Project, cumulative effects, and determining significance. The Panel requests that 
Shell:  

a. provide the environmental consequences for each KIR for wildlife abundance, 
wildlife movement, wildlife habitat, vegetation, and Aboriginal rights and interests, 
prior to reclamation, where this has not already been done.  

Response: 

a. The environmental consequences for the 2012 JPME Application Case and the 2012 
PDC for terrestrial KIRs prior to reclamation are provided in Appendices 1 and 2 and are 
presented in the tables below. Environmental consequences in the LSA and RSA for the 
2012 JPME Application Case are taken from Sections 4.3 and 4.4 of Appendix 1. 
Environmental consequences in the RSA for the 2012 PDC are taken from Section 3.4 
of Appendix 2. Table numbers for these tables are the same as presented in 
Appendices 1 and 2.  

It is important to note that the environmental consequences for Aboriginal Rights and 
Interests, which are not outlined in the tables below, cannot be determined in the same 
manner as the other biological or environmental KIRs contained in the preamble.  To 
determine the environmental consequences to Aboriginal Rights and Interests as a KIR, 
it is necessary to consider the environmental consequences for those other biological or 
environmental KIRs.  This is due to the fact that the vast majority of Aboriginal Rights 
and Interests are based on access to and use of those biological and environmental 
KIRs at the LSA level, and throughout and beyond the RSA level. 

Accordingly, Shell’s view is that the environmental consequences to a particular 
Aboriginal Right or Interest will be closely tied, and in most cases directly related to the 
environmental consequences of the supporting environmental or biological KIR.  As an 
example, to the extent particular Aboriginal Rights and Interests are dependent on the 
use of or access to areas of High Traditional Plant Use Potential, the consequence for 
that KIR provides an analogue for the consequence for the Aboriginal Rights and 
Interests that is reliant on that KIR, which in the case of this example, is moderate at the 
LSA, and negligible at the RSA. 
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Table 4.3-17 Residual Impact Classification for the Jackpine Mine Expansion on Terrestrial Vegetation, Wetlands and 

Forest Resources: 2012 JME Application Case During Construction and Operations 
Environmental 
Consequence 

(LSA) 

Environmental 
Consequence 

(RSA) 
Geographic 

Extent Component Criteria Direction Magnitude Duration Reversibility Frequency

local  
(0) 

long-term  
(+2) 

reversible  
(-3) 

low  
(0) 

low  
(+9) terrestrial vegetation (uplands)(a) negative moderate 

(+10)(c) negligible 

local  
(0) 

long-term  
(+2) 

reversible  
(-3) 

low  
(0) 

negligible  
(0) lichen jack pine communities(a) negative negligible 

(+0)(c) negligible 

irreversible/ 
reversible  

(0) 
riparian communities(b) negative local  

(0) 
long-term  

(+2) 
low  

(+5)(c) 
low  
(0) 

low 
(+7) n/a 

irreversible/ 
reversible  

(0) 
old growth forests(a) negative local  

(0) 
long-term  

(+2) 
low  

(+5)(c) 
low  
(0) 

low  
(+7) negligible 

irreversible/ 
reversible  

(0) 

local  
(0) 

long-term  
(+2) 

wetlands (including peatlands and 
patterned fens)(b) 

high  
(+15)(c) 

low  
(0) 

high  
(+17) negative low 

local  
(0) 

long-term  
(+2) 

irreversible  
(+3) 

low  
(0) 

high  
(+20) 

rare plants, high rare plant potential, and 
rare and special plant communities(b) 

high  
(+15)(d) negative low 

economic forests(a) negative local  
(0) 

long-term  
(+2) 

reversible  
(-3) 

low  
(0) 

moderate  
(+14) 

high  
(+15)(c) negligible 

local  
(0) 

long-term  
(+2) 

reversible  
(-3) 

low  
(0) 

moderate  
(+14) high traditional use plants potential(b) negative high  

(+15)(d) negligible 

dust(a) positive local  
(0) 

medium term  
(+1) 

low  
(+5)(c) 

moderate 
(+1) 

low  
(+7) n/a n/a 

(a) Assessed based on direct effects. 
(b) Assessed based on direct and indirect effects. 
(c) Residual impact magnitude is based on percent of LSA area. 
(d) Residual impact magnitude is based on percent of resource at 2012 Base Case. 
n/a = Not applicable. 
Note: Numerical scores for ranking of environmental consequence are explained in EIA, Volume 3, Section 1.3.6. 

Shell Canada Limited 
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Table 4.4-1 Residual Effects Classification for the Jackpine Mine Expansion on Wildlife Abundance: 2012 JME 

Application Case During Construction and Operations 

Potential Effects and Key 
Indicator Resources Direction Magnitude Geographic 

Extent Duration Reversibility Frequency 
Environmental 
Consequence 

(LSA) 

Environmental 
Consequence 

(RSA) 
Interactions of Wildlife with Infrastructure 

low 
(+5) 

local  
(0) 

medium-term
(+1) 

reversible  
(-3) 

moderate 
(+1) 

negligible 
(+4) Canadian toad, barred owl  negative negligible 

moose, Canada lynx, fisher, 
beaver, black bear  

low 
(+5) 

regional 
(+1) 

medium-term
(+1) 

reversible  
(-3) 

moderate 
(+1) 

negligible 
(+5) negative negligible 

low 
(+5) 

beyond regional
(+2) 

medium-term
(+1) 

reversible  
(-3) 

high 
(+2) 

low 
(+7) black-throated green warbler negative negligible 

low 
(+5) 

local  
(0) 

medium-term
(+1) 

reversible  
(-3) 

moderate 
(+1) 

negligible 
(+4) western toad negative negligible 

wolverine negative low 
(+5) 

regional 
(+1) 

medium-term
(+1) 

reversible  
(-3) 

moderate 
(+1) 

negligible 
(+5) negligible 

Canada warbler, common 
nighthawk, horned grebe, olive-
sided flycatcher, rusty blackbird, 
short-eared owl, yellow rail 

low 
(+5) 

beyond regional
(+2) 

medium-term
(+1) 

reversible  
(-3) 

high 
(+2) 

low 
(+7) negative negligible 

peregrine falcon, red knot, 
whooping crane 

low 
(+5) 

beyond regional
(+2) 

medium-term
(+1) 

reversible  
(-3) 

moderate 
(+1) 

low 
(+6) negative negligible 

Direct Mortality due to Site Clearing 
moose, black bear, Canada lynx, 
fisher, beaver 

negligible  
(0) 

local to regional
(0 to+1) 

medium-term
(+1) 

reversible  
(-3) 

low 
(0) 

negligible  
(0) negative negligible 

low 
(+5) 

local  
(0) 

medium-term 
(+1) 

reversible  
(-3) 

low 
(0) 

negligible 
(+3) Canadian toad, barred owl negative negligible 

low 
(+5) 

local  
(0) 

medium-term 
(+1) 

reversible  
(-3) 

low 
(0) 

negligible 
(+3) western toad negative negligible 

wolverine negative negligible  
(0) 

regional 
(+1) 

medium-term
(+1) 

reversible  
(-3) 

low 
(0) 

negligible  
(0) negligible 

Removal of Nuisance Wildlife 
low 
(+5) 

local to regional
(0 to +1) 

medium-term 
(+1) 

reversible 
(-3) 

moderate 
(+1) 

negligible  
(+4 to +5) black bear, beaver negative negligible 

Increased Vehicle-Wildlife Collisions 
Canadian toad, moose, black 
bear, Canada lynx, barred owl, 
fisher, beaver 

low 
(+5) 

local to regional
(0 to +1) 

long term 
(+2) 

reversible 
(-3) 

low 
(0) 

negligible 
(+4 to +5) negative negligible 

low 
(+5) 

beyond regional
(+2) 

long term 
(+2) 

reversible 
(-3) 

low 
(0) 

low 
(+6) black-throated green warbler negative negligible 

Shell Canada Limited 
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Table 4.4-1 Residual Effects Classification for the Jackpine Mine Expansion on Wildlife Abundance: 2012 JME 
Application Case During Construction and Operations (continued) 

Shell Canada Limited 

Potential Effects and Key 
Indicator Resources Direction Magnitude Geographic 

Extent Duration Reversibility Frequency 
Environmental 
Consequence 

(LSA) 

Environmental 
Consequence 

(RSA) 

western toad negative low 
(+5) 

local 
(0) 

long term 
(+2) 

reversible 
(-3) 

low 
(0) 

negligible 
(+4) negligible 

wolverine negative low 
(+5) 

regional 
(+1) 

long term 
(+2) 

reversible 
(-3) 

low 
(0) 

negligible 
(+5) negligible 

Canada warbler, common 
nighthawk, horned grebe, olive-
sided flycatcher, peregrine falcon, 
red knot, rusty blackbird, short-
eared owl, whooping crane, 
yellow rail 

negative low 
(+5) 

beyond regional
(+2) 

long term 
(+2) 

reversible 
(-3) 

low 
(0) 

low 
(+6) negligible 

Sensory Disturbance 

barred owl negative negligible 
(0) 

local  
(0) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

negligible  
(0) negligible 

moose, Canada lynx, fisher negative negligible 
(0) 

regional  
(+1) 

short-term 
(0) 

reversible 
(-3) 

high 
(+2) 

negligible  
(0) negligible 

black bear negative low 
(+5) 

regional 
(+1) 

short-term 
(0) 

reversible 
(-3) 

high 
(+2) 

negligible 
(+5) negligible 

black-throated green warbler negative low 
(+5) 

beyond regional
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low  
(+7) negligible 

peregrine falcon, red knot, 
whooping crane neutral n/a n/a n/a n/a n/a negligible  

(0) negligible 

western toad negative low 
(+5) 

local 
(0) 

long-term 
(+2) 

reversible 
(-3) 

low 
(0) 

negligible 
(+4) negligible 

wolverine negative low 
(+5) 

regional  
(+1) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low 
(+6) negligible 

Canada warbler, common 
nighthawk, horned grebe, olive-
sided flycatcher, rusty blackbird, 
short-eared owl, yellow rail 

negative low 
(+5) 

beyond regional
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low  
(+7) negligible 

Net Change due to JME 

Canadian toad, barred owl  negative low 
(+5) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

moderate 
(+1) 

negligible 
(+5) negligible 

moose, Canada lynx, fisher, 
beaver, black bear  negative low 

(+5) 
regional 

(+1) 
long-term 

(+2) 
reversible  

(-3) 
moderate  

(+1) 
low 
(+6) negligible 

black-throated green warbler negative low 
(+5) 

beyond regional 
(+2) 

long-term 
(+2) 

reversible  
(-3) 

high 
(+2) 

low 
(+8) negligible 
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Table 4.4-1 Residual Effects Classification for the Jackpine Mine Expansion on Wildlife Abundance: 2012 JME 
Application Case During Construction and Operations (continued) 

Shell Canada Limited 

Potential Effects and Key 
Indicator Resources Direction Magnitude Geographic 

Extent Duration Reversibility Frequency 
Environmental 
Consequence 

(LSA) 

Environmental 
Consequence 

(RSA) 

western toad negative low 
(+5) 

local 
(0) 

long-term 
(+2) 

reversible 
(-3) 

low 
(0) 

negligible 
(+4) negligible 

Canada warbler, common 
nighthawk, olive-sided flycatcher, 
peregrine falcon, red knot, short-
eared owl, whooping crane 

negative low 
(+5) 

beyond regional
(+2) 

long term 
(+2) 

reversible 
(-3) 

low 
(0) 

low 
(+6) negligible 

wolverine negative low 
(+5) 

regional 
(+1) 

long-term 
(+2) 

reversible  
(-3) 

moderate 
(+1) 

low 
(+6) negligible 

horned grebe, rusty blackbird, 
yellow rail negative low 

(+5) 
beyond regional

(+2) 
long term 

(+2) 
reversible 

(-3) 
low 
(0) 

low 
(+6) low 

Note: Numerical scores for the ranking of environmental consequence are explained in the EIA, Volume 3, Section 1.3.6. 
n/a = not applicable because these are migratory species and although their use of habitat during migration may be affected by sensory disturbance, there are no predicted 
effects on abundance as a result of sensory disturbance. 
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Table 4.4-2 Residual Impact Classification for the Jackpine Mine Expansion on Wildlife Habitat: 2012 JME 

Application Case During Construction and Operations 
Potential Effects and 

Key Indicator 
Resources 

Direction Magnitude(a) Geographic 
Extent Duration Reversibility Frequency 

Environmental 
Consequence 

(LSA) 

Environmental 
Consequence 

(RSA) 
Direct Effects (Site Clearing) 

high 
(+15) 

local  
(0) 

long-term 
(+2) 

reversible 
(-3) 

high  
(+2) 

high 
(+16) barred owl negative negligible 

high 
(+15) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+16) Canadian toad negative low 

high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high  
(+17) beaver, black bear negative negligible 

Canada lynx, fisher, 
moose 

high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high  
(+17) negative low 

black-throated green 
warbler 

high 
(+15) 

beyond regional
(+2) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+18) negative negligible 

high 
(+15) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+16) western (boreal) toad negative low 

high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high  
(+17) wolverine, wood bison negative negligible 

reversible/ 
irreversible 

(0) 

high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

high  
(+2) 

high  
(+20) woodland caribou negative negligible 

Canada warbler, 
common nighthawk, 
olive-sided flycatcher, 
short-eared owl 

high 
(+15) 

beyond regional
(+2) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+18) negative negligible 

high 
(+15) 

beyond regional
(+2) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+18) horned grebe  negative low 

reversible/ 
irreversible  

(0) 

rusty blackbird, yellow 
rail 

high 
(+15) 

beyond regional
(+2) 

long-term 
(+2) 

high  
(+2) 

high 
(+21) negative low 

Indirect Effects (Sensory Disturbance and Surficial Aquifer Drawdown) 

beaver neutral  negligible 
(0) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

negligible  
(+2) negligible 

negligible 
(0) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

negligible 
(+1) barred owl negative negligible 

negligible 
(0) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

negligible  
(+2) fisher, moose negative negligible 

low 
(+5) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

low  
(+7) Canada lynx negative negligible 

Shell Canada Limited 
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Table 4.4-2 Residual Impact Classification for the Jackpine Mine Expansion on Wildlife Habitat: 2012 JME 
Application Case During Construction and Operations (continued) 

Shell Canada Limited 

Potential Effects and 
Key Indicator 

Resources 
Direction Magnitude(a) Geographic 

Extent Duration Reversibility Frequency 
Environmental 
Consequence 

(LSA) 

Environmental 
Consequence 

(RSA) 
black-throated green 
warbler negative low 

(+5) 
beyond regional

(+2) 
long-term 

(+2) 
reversible  

(-3) 
high  
(+2) 

low 
(+8) negligible 

Canadian toad negative moderate 
(+10) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

moderate 
(+11) negligible 

black bear negative high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high  
(+17) negligible 

common nighthawk, 
horned grebe, olive-
sided flycatcher, short-
eared owl  

negative low 
(+5) 

beyond regional
(+2) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

low 
(+8) negligible 

wolverine negative low 
(+5) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

low  
(+7) negligible 

rusty blackbird, yellow 
rail negative moderate 

(+10) 
beyond regional

(+2) 
long-term 

(+2) 
reversible  

(-3) 
high  
(+2) 

moderate 
(+13) negligible 

western (boreal) toad negative high 
(+15) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+16) negligible 

wood bison negative moderate 
(+10) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

moderate  
(+12) negligible 

woodland caribou negative high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high  
(+17) negligible 

Canada warbler negative high 
(+15) 

beyond regional
(+2) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+18) negligible 

Net Change from Project 

barred owl negative high 
(+15) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+16) negligible 

Canadian toad negative high 
(+15) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+16) low 

beaver, black bear negative high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high  
(+17) negligible 

Canada lynx, fisher, 
moose negative high 

(+15) 
regional  

(+1) 
long-term 

(+2) 
reversible  

(-3) 
high  
(+2) 

high  
(+17) low 

black-throated green 
warbler negative high 

(+15) 
beyond regional

(+2) 
long-term 

(+2) 
reversible  

(-3) 
high  
(+2) 

high 
(+18) negligible 

western (boreal) toad negative high 
(+15) 

local  
(0) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+16) low 
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Table 4.4-2 Residual Impact Classification for the Jackpine Mine Expansion on Wildlife Habitat: 2012 JME 
Application Case During Construction and Operations (continued) 

Shell Canada Limited 

Potential Effects and 
Key Indicator 

Resources 
Direction Magnitude(a) Geographic 

Extent Duration Reversibility Frequency 
Environmental 
Consequence 

(LSA) 

Environmental 
Consequence 

(RSA) 

wolverine negative high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high  
(+17) negligible 

woodland caribou negative high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible/ 
irreversible  

(0) 

high  
(+2) 

high  
(+20) negligible 

Canada warbler, 
common nighthawk, 
olive-sided flycatcher, 
short-eared owl 

negative high 
(+15) 

beyond regional
(+2) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+18) negligible 

wood bison negative high 
(+15) 

regional  
(+1) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high  
(+17) low 

horned grebe negative high 
(+15) 

beyond regional
(+2) 

long-term 
(+2) 

reversible  
(-3) 

high  
(+2) 

high 
(+18) low 

rusty blackbird, yellow 
rail negative high 

(+15) 
beyond regional

(+2) 
long-term 

(+2) 

reversible/ 
irreversible  

(0) 

high  
(+2) 

high 
(+21) low 

(a) Magnitude is defined through habitat suitability modelling (Appendix 3.7). 
Note: Numerical scores for the ranking of environmental consequence are explained in the EIA, Volume 3, Section 1.3.6. 
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Table 4.4-4 Residual Impact Classification of Jackpine Mine Expansion on Wildlife Movement: 2012 JME 

Application Case During Construction and Operations 
Environmental 
Consequence 

(LSA) 

Environmental 
Consequence 

(RSA) 
Potential Effects and Key Indicator 

Resources 
Geographic 

Extent Direction Magnitude Duration Reversibility Frequency

Wildlife Movement During Operations 
negligible

(0) 
local 
(0) 

long-term
(+2) 

reversible 
(-3) 

high 
(+2) 

negligible  
(+1) Canadian toad, barred owl negative negligible 

beyond 
regional 

(+2) 

negligible
(0) 

long-term
(+2) 

reversible 
(-3) 

high 
(+2) 

negligible  
(+3) black-throated green warbler negative negligible 

beaver negative low 
(+5) 

regional 
(+1) 

long-term
(+2) 

reversible 
(-3) 

high 
(+2) 

low 
(+7) low 

high 
(+15) 

regional 
(+1) 

long-term
(+2) 

reversible 
(-3) 

high 
(+2) 

high 
(+17) moose, black bear, Canada lynx, fisher negative low 

negligible
(0) 

local 
(0) 

long-term
(+2) 

reversible 
(-3) 

high 
(+2) 

negligible  
(+1) western toad negative negligible 

Canada warbler, common nighthawk, 
horned grebe, olive-sided flycatcher, rusty 
blackbird, short-eared owl, yellow rail 

beyond 
regional 

(+2) 

negligible
(0) 

long-term
(+2) 

reversible 
(-3) 

high 
(+2) 

negligible  
(+3) negative negligible 

wolverine negative high 
(+15) 

regional 
(+1) 

long-term
(+2) 

reversible  
(-3) 

high 
(+2) 

high 
(+17) low 

Note: Numerical scores for the ranking of environmental consequence are explained in the EIA, Volume 3, Section 1.3.6. 

Shell Canada Limited 



Shell Canada Limited 3-34 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

Shell Canada Limited 

Table 3.4-8 Residual Impact Classification for Planned Developments on Terrestrial Vegetation, Wetlands and 
Forest Resources:  2012 Base Case to 2012 Planned Development Case During Construction and 
Operations 

Component Criteria Direction Magnitude(a) Geographic 
Extent Duration Reversibility Frequency 

Environmental 
Consequence 

(RSA) 

wetlands including peatlands  negative low 
(+5) 

regional  
(+1) 

long term 
(+2) 

irreversible/ 
reversible  

(0) 

high  
(+2) 

low  
(+10) 

old growth forests negative low  
(+5) 

regional  
(+1) 

long term 
(+2) 

irreversible/ 
reversible  

(0) 

high  
(+2) 

low  
(+10) 

rare plant potential (high) negative low  
(+5) 

regional  
(+1) 

long term 
(+2) n/a high  

(+2) 
low  

(+10) 
(a) Residual impact magnitude is based on percent of the RSA between 2012 Base Case and 2012 Planned Development Case. 
Note: Numerical scores for ranking of environmental consequence are explained in EIA Volume 3, Section 1.3.6. 
n/a = Not applicable. 
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Table 3.4-10 Residual Effects Classification for Planned Developments on Wildlife: 2012 Planned Development Case 

During Construction and Operations. 
Environmental 
Consequence 

(RSA) 
Potential Effects and Key Indicator 

Resources Magnitude(a) Geographic Extent Duration Reversibility Frequency Direction 

Wildlife Abundance 
negligible 

(0) 
local 
(0) 

medium-term
(+1) 

reversible 
(-3) 

high 
 (+2) 

negligible 
(0) Canadian toad, barred owl negative 

beaver, black bear, Canada lynx, fisher, 
moose 

negligible 
(0) 

regional 
(+1) 

medium-term
(+1) 

reversible 
(-3) 

high 
 (+2) 

negligible 
(+1) negative 

negligible 
(0) 

beyond regional 
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
 (+2) 

negligible 
(+2) black-throated green warbler negative 

Canada warbler, common nighthawk, 
peregrine falcon, red knot, western (boreal) 
toad, whooping crane 

negligible 
(0) 

local to beyond regional 
(0 to +2) 

medium-term
(+1) 

reversible 
(-3) 

high 
 (+2) 

negligible 
(0 to +2) negative 

negligible 
(0) 

beyond regional 
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
 (+2) 

negligible 
(+2) short-eared owl negative 

regional to beyond 
regional 

(+1 to +2) 

low 
(+5) 

medium-term
(+1) 

reversible 
(-3) 

high 
 (+2) 

low 
(+6 to +7) olive-sided flycatcher, wolverine negative 

moderate 
(+10) 

beyond regional 
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
 (+2) 

moderate 
(+12) horned grebe, rusty blackbird, yellow rail negative 

Wildlife Habitat (Including Fragmentation) 
low 
(+5) 

local  
(0) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low 
(+5) Canadian toad negative 

low 
(+5) 

regional  
(+1) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low 
(+6) beaver, black bear negative 

moderate 
(+10) 

local  
(0) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low 
(+10) barred owl negative 

moderate 
(+10) 

regional  
(+1) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

moderate 
(+11) Canada lynx, fisher, moose negative 

moderate 
(+10) 

beyond regional  
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

moderate 
(+12) black-throated green warbler negative 

common nighthawk, olive-sided flycatcher, 
short-eared owl 

low 
(+5) 

beyond regional 
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low 
(+7) negative 

wolverine negative low 
(+5) 

regional 
(+1) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low 
(+6) 

moderate 
(+10) 

local 
(0) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low 
(+10) western (boreal) toad negative 
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Table 3.4-10 Residual Effects Classification for Planned Developments on Wildlife: 2012 Planned Development Case 
During Construction and Operations (continued) 

Shell Canada Limited 

Potential Effects and Key Indicator 
Resources Direction Magnitude(a) Geographic Extent Duration Reversibility Frequency 

Environmental 
Consequence 

(RSA) 

wood bison  negative moderate 
(+10) 

regional 
(+1) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

moderate 
(+11) 

woodland caribou negative moderate 
(+10) 

regional 
(+1) 

medium-term
(+1) 

reversible/ 
irreversible 

(0) 

high 
(+2) 

moderate 
(+14) 

horned grebe  negative moderate 
(+10) 

beyond regional 
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

moderate 
(+12) 

rusty blackbird, yellow rail negative moderate 
(+10) 

beyond regional 
(+2) 

medium-term
(+1) 

reversible/
irreversible

(0) 

high 
(+2) 

moderate 
(+15) 

Canada warbler negative high 
(+15) 

beyond regional 
(+2) 

long-term 
(+2) 

reversible 
(-3) 

high  
(+2) 

high 
(+18) 

Wildlife Movement 

Canadian toad negative low 
(+5) 

local 
(0) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

negligible 
(+5) 

barred owl negative negligible 
(0) 

regional 
(+1) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

negligible 
(+1) 

beaver, black bear, Canada lynx, fisher, 
moose negative low 

(+5) 
regional 

(+1) 
medium-term

(+1) 
reversible 

(-3) 
high 
(+2) 

low 
(+6) 

black-throated green warbler negative negligible 
(0) 

beyond regional 
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

negligible  
(+2) 

western toad negative low 
(+5) 

local 
(0) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

negligible 
(+5) 

Canada warbler, common nighthawk, horned 
grebe, olive-sided flycatcher, rusty blackbird, 
short-eared owl, yellow rail 

negative negligible 
(0) 

beyond regional 
(+2) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

negligible  
(+2) 

wolverine negative low 
(+5) 

regional 
(+1) 

medium-term
(+1) 

reversible 
(-3) 

high 
(+2) 

low 
(+6) 

(a) Magnitude is defined through habitat suitability modelling (Appendix 3.7).  
Note: Numerical scores for ranking of environmental consequence are explained in Volume 3, Section 1.3.6. 
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CUMULATIVE EFFECTS 

SIR 11 

 The Terms of Reference for the Joint Review Panel indicated that the cumulative 
effects assessment should include a pre-industrial case to allow the Panel to take into 
account the effects that may have already been experienced prior to the Project; and 
future foreseeable projects or activities as of the issuance of the Joint Review Panel’s 
Terms of Reference. At present, Shell’s assessment does not include a pre-industrial 
baseline. Shell did include some future foreseeable projects and activities, however 
additional projects and activities have been disclosed and/or occurred since the 
cumulative effects assessment was completed, and thus an update is required to 
account for these projects. 

The Panel also requests that Shell include forest harvesting plans for the period of 
time up until the closure and reclamation of the Project. Shell has only included 
timber harvesting plans up until 2011, as stated in Section 7.6.2.1, Volume 5, 
Terrestrial Resources and Human Environment. The Panel also requires Shell to 
include the effects of past and future forest fires within the RSA when updating the 
cumulative effects assessment. 

Shell provided a cumulative effects assessment for both the Jackpine Mine Expansion 
and Pierre River Mine Projects combined. If any KIR is affected by the Jackpine Mine 
Expansion Project and not by the Pierre River Mine Project and the outcome of any 
cumulative effects assessment would change as a result of this distinction, the Panel 
would require such information. 

Shell provided a cumulative effects assessment for both the Jackpine Mine Expansion 
and Pierre River Mine Projects combined. If any KIR is affected by the Jackpine Mine 
Expansion Project and not by the Pierre River Mine Project and the outcome of any 
cumulative effects assessment would change as a result of this distinction, the Panel 
would require such information. 

The Panel understands that Shell has committed to updating the cumulative effects 
assessment. The Panel requests that Shell: 

a. update the cumulative effects assessments to take into account the above 
provisions. 
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Response: 

The following is a brief summary of the requested information for SIR 11. Additional 
information is filed in Appendices 2 and 3.  

This response was developed with consideration of the other JRP information requests, 
items raised by regulators and stakeholders during the EIA sufficiency review, and 
commitments made previously by Shell for supporting assessment work.  Accounting for 
these items in the response provides a more robust assessment and allows consistency 
between this response and the other information presented in this submission. 

This update is based on the Muskeg River Diversion Alternative (MRDA) as presented in 
the May 2011 Submission of Information to the Joint Review Panel, as it represents 
Shell’s current development plan.  As outlined in the January 18, 2012 letter to the JRP, 
it also excludes the option of asphaltene-fired cogeneration, in favour of natural gas fired 
cogeneration. 

A significant update to all of the assessment cases was a revised project inclusion list to 
meet the requirements of the JRP TOR.  The EIA Base Case (2007) and EIA Application 
case (2007), were both updated to September 2011 in order to provide a more accurate 
assessment of Application Case effects.  For example, Total’s Joslyn North Mine has 
now been included in the 2012 Base Case (formerly in the Planned Development Case), 
given that regulatory approval has been granted for this project. The updated 
assessment cases are referred throughout this submission as the “2012 Base Case” and 
“2012 JPME Application Case”. 

A Pre-Industrial Case (PIC) has been completed to take into account the effects that 
may have already been experienced prior to industrial development.  In addition, an 
updated Planned Development Case (PDC) as of September 2011 has been done to 
account for foreseeable projects and activities publicly disclosed since 2007.   Finally, 
Shell has included updated forest harvesting information and the effects of past and 
future forest fires.  Shell also included an assessment of the Peace Athabasca Delta as 
part of the updated PDC in response to concerns regarding the impacts of the Project on 
the PAD.    

Another key revision is the updated approach to assessing forest fire and timber harvest 
involving use of A Landscape Cumulative Effects Simulator (ALCES®) model.  The 
revised model of burns and cutblocks was applied to both the 2012 Base Case and the 
2012 JPME Application Case. 

To address stakeholder concerns, the existing conditions, historical trends, as well as an 
environmental evaluation of Project effects on the Peace Athabasca Delta were 
assessed in conjunction with other oil sands developments for air quality, hydrology and 
surface water quality.  The scope of this assessment was limited to existing information 
that could be obtained from publicly available sources, such as Regional Aquatics 
Monitoring Program (RAMP), Alberta Environment (AENV) and Environment Canada. 
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Pre-Industrial Case Summary 

The PIC is intended to represent conditions prior to substantial industrial development in 
the region. Since information for some components is lacking, the PIC is based on the 
oldest data available, or on the most representative, for each component rather than on 
a consistent year basis.  In the EIA and previous regulatory submissions, pre-industrial 
conditions have been referred to as “Pre-Development” or the “Pre-Development Case”.  
To avoid confusion with the Planned Development Case (PDC) all references to 
pre-development have been re-titled “Pre-Industrial Case” for this submission. 

Components discussed in the PIC are air quality, health risk, air emissions effects on 
ecological receptors, aquatic resources (hydrogeology, hydrology, water quality, and fish 
and fish habitat), terrestrial resources (soils and terrain; terrestrial vegetation, wetlands 
and forest resources; wildlife; and biodiversity), and human environment (traditional 
knowledge and land use, and socio-economics).  

Where possible, the PIC information is compared with 2012 Base Case information.  
This comparison will allow the JRP to “take into account the effects that may have 
already been experienced prior to the Project”.   

Air Quality and Environmental Health  

The level of anthropogenic emissions in the region would generally be lower in the PIC 
than in the 2012 Base Case as discussed in Appendices 1 and 3.2.  Due to the overall 
quality of the database of measured air, soil and vegetation data prior to 1965 it was not 
possible to adequately characterize human health risks.  The air emissions effects on 
ecological receptors could also not be assessed for the PIC since much of the essential 
environmental data for the air emissions effect analyses are not available from the PIC 
period.   

Aquatic Resources  

Muskeg drainage and overburden dewatering results in changes to the flow of the 
Muskeg River over the life of the projects contained in the 2012 Base Case.  
Accordingly, the difference in conditions between PIC and 2012 Base Case are 
examined at four snapshots in time to show the effects to flows over the progression of 
development from dewatering, through closed-circuit conditions, to reclamation. 

For the 2012 snapshot, mean annual flow at Node M3 in the Muskeg River ( 
downstream of the 2012 Base Case developments) increases from PIC levels with the 
added contributions from mine dewatering activities. This flow increase compared to the 
PIC diminishes over time. In 2065 when developments in the 2012 Base Case have 
reached Closure and pit lakes are introduced, flood flows are attenuated and low flows 
increased. This results in a 2065 snapshot where the 7Q10 low flow (lowest 7-day 
consecutive flow that occurs, on average, once every 10 years) remains higher than the 
PIC value while the mean annual flow in the lower Muskeg River returns close to the PIC 
conditions. 

Shell Canada Limited 



Shell Canada Limited 3-40 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

For the Athabasca River, the net annual water allocation to all existing and approved oil 
sands developments represents a reduction in the mean annual Athabasca River flow of 
about 2.1% based on the recorded river flows at Fort McMurray from PIC to 2012 Base 
Case. The combined reductions in seasonal flows in Reach 4 are less than 13% for an 
average year. The predicted combined changes in flow depths at Node S24 
(downstream of the projects in the 2012 Base Case) are less than 1%. 

Total metals and nutrients frequently exceeded guidelines under PIC conditions for small 
streams and the Athabasca River, therefore guideline exceedances are generally 
predicted to increase due to industrialization from PIC to 2012 Base Case. 

Terrestrial Resources  

The increased development activities from the PIC to the 2012 Base Case in the RSA 
has resulted in a decrease in mineral and organic soils and a corresponding increase in 
disturbed landscapes. The increased development activities from the PIC to the 2012 
Base Case in the RSA has resulted in a decrease in mineral and organic soils and a 
corresponding increase in disturbed landscapes.  

The regional vegetation classification identifies 13 Regional Land Cover Classes 
(RLCCs) including six terrestrial classes, three wetlands classes, two miscellaneous land 
cover classes, and two disturbance classes in the RSA.  Changes in RLCCs from the 
PIC to 2012 Base Case range from less than 1% to 13% of the RSA.  The largest 
change occurs in the disturbance category where total disturbances including cutblocks 
increased by 288,894 ha (13% of the RSA) due to the loss or alteration of other RLCCs.  
Approximately 109,254 ha (5% of the RSA) of wetlands were lost or altered.  Terrestrial 
vegetation was also reduced by 154,814 ha (7% of the RSA).  The amount of burn 
decreased by 24,311 ha (1% of the RSA).   

The increase in human disturbances from the PIC to the 2012 Base Case is predicted to 
result in an increase in the amount of high suitability habitat in the RSA for short-eared 
owl. There is a decrease in the amount of high suitability wildlife habitat for all remaining 
KIRs and SAR for which effects on habitat were assessed. The decline in high suitability 
habitat is of low magnitude for common nighthawk and woodland caribou, of high 
magnitude  for barred owl, black-throated green warbler, Canada warbler and wood 
bison, and of moderate magnitude for all other wildlife KIR and SAR for which changes 
in habitat were assessed. 

For the PIC, “nil” suitability habitat (i.e., unsuitable) was estimated to make up less than 
0.1% of the RSA for wolverine and 2% for black bear, Canada lynx, fisher and moose.  
For all remaining wildlife KIRs and SAR, the few developments in the PIC combined with 
natural land cover types representing nil habitat suitability for these species (EIA, 
Volume 5, Section 7.6.3, and May 2011, Submission of Information to the Joint Review 
Panel), range from 10% of the RSA for common nighthawk to 88% of the RSA for yellow 
rail. The increase in the areal extent of nil habitat from the PIC to the 2012 Base Case 

Shell Canada Limited 



Shell Canada Limited 3-41 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

ranges from 1% of the RSA for horned grebe and yellow rail to 20% of the RSA for 
woodland caribou.  

The changes in biodiversity potential from the PIC to 2012 Base Case range from a loss 
of 5% of the RSA (moderate-ranked areas) to a gain of 8% of the RSA (low-ranked 
areas).  The largest changes occur to the disturbance and cutblock RLCCs (both low-
ranked), with a combined increase of 13% of the RSA (298,258 ha).  There is an overall 
decrease of 65,128 ha (3% of the RSA) in high biodiversity potential areas from 543,521 
ha in the PIC to 478,393 ha at 2012 Base Case.  This loss is nearly equally distributed 
between non-treed wetlands and treed fens. There is an overall decrease of 119,534 ha 
(5% of the RSA) in moderate biodiversity potential areas from 842,132 ha in the PIC to 
722,598 ha at 2012 Base Case.  Reductions in the terrestrial RLCCs represent the 
majority of this change. There is an overall increase of 185,380 ha (8% of the RSA) in 
low biodiversity potential areas from 891,004 ha in the PIC to 1,076,385 ha at 2012 
Base Case largely due to additional cutblocks in the landscape. 

Human Environment  

The cumulative effects of development between the PIC and the 2012 Base Case have 
disturbed between 17% and 26% of the Fort MacKay First Nation Culturally Significant 
Ecosystems (FMFN CSE). The cumulative effects of development between the PIC and 
the 2012 Base Case have disturbed 7% of the area of the ACFN RSA, and 4% of the 
area of the MCFN RSA. 

Without oil sands development, the regional population would be much smaller than it is 
today and communities in the region would not have experienced many of the socio-
economic challenges precipitated by development.  Conversely, the region and its 
residents would not have realized many of the benefits of development, including jobs, 
income, and increased service offerings and amenities. Although growth is a pathway by 
which many socio-economic effects occur, the level of that growth alone is not a 
sufficient indicator of the nature and magnitude of these effects. Consideration must be 
given to the availing processes and systems in place to handle and address these 
effects. In the Wood Buffalo region, these processes and systems have expanded 
considerably over time, especially in recent years as a response to rapid growth in the 
late-1990s to 2008 period. 

Planned Development Case Summary 

Appendix 2, Section 3 presents the updated PDC assessment requested in JRP SIR 11.  
The revised assessment, referred to as the 2012 PDC, concluded that environmental 
effects for Air Quality, Environmental Health and Aquatic Resources are generally the 
same as the EIA PDC while effects on Terrestrial Resources and the Human 
Environment have generally increased.  A summary of the 2012 PDC assessment 
follows: 
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Air Quality 

Only H2S and select VOCs were assessed because other air quality parameters were 
predicted to be negligible in the 2012 JPME Application Case.  There were some 
predicted air quality exceedances for these parameters in the 2012 PDC at cabins near 
planned projects as well as in Fort McMurray, primarily due to the estimated increase in 
emissions from future population growth.  Of the nine ambient air quality parameters 
assessed for the 2012 PDC, five are rated as having a low environmental consequence 
and four are rated as having a high environmental consequence.   

Environmental Health 

Overall, the changes between the 2012 Base Case and 2012 PDC risks are generally 
small in the Human Health Risk Assessment (HHRA). Cumulative environmental risks 
associated with the additional projects and activities planned for the region are not 
expected to result in adverse health effects.  The 2012 PDC does not alter the 
assessment results or the conclusions presented in the HHRA of the EIA. 

The results of the WHRA indicate that the overall risks posed to wildlife health will be 
low.  Therefore, no impacts to wildlife populations are expected based on estimated 
wildlife exposures to predicted maximum acute and chronic air concentrations or 
predicted soil and surface water concentrations. These conclusions are consistent with 
those presented in the WHRA of the EIA. 

Hydrogeology  

Net groundwater inflows to the JPME LSA do not change between the EIA and the 2012 
PDC.   The Athabasca River assessment concluded no additional effects from planned 
developments are expected in the 2012 PDC. This result is consistent with the limited 
additional drawdown predicted in the Basal Aquifer in the immediate vicinity of the 
Athabasca River.   

Hydrology 

The magnitude of predicted changes in flow parameters for the Muskeg River due to the 
2012 PDC are slightly less for all nodes than in the EIA Application Case for the 
operational snapshots.  The incremental changes to the annual average flow depth and 
annual maximum flow depth in the Muskeg River for the 2012 PDC are very small 
compared to the EIA Application Case.  The incremental changes in Kearl Lake water 
levels for 2012 PDC are negligible compared to the EIA Application Case. 

The total projected net water allocations to existing, approved and planned oil sands 
mining projects represents about 76% of the total net water allocation for the Athabasca 
River basin under the Water Management Framework for the Lower Athabasca River 
The incremental water level reductions due to planned developments in the Athabasca 
River are less than 1 cm for the mean seasonal flow depths.  
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Water Quality 

Within the Muskeg River watershed, acute and chronic toxicity and tainting potential 
levels are predicted to be appreciably lower than guideline values, and labile naphthenic 
acids are predicted to be less than 1 mg/L under the 2012 PDC at all assessment 
nodes. 

For the Athabasca River, key water quality constituents, including tainting potential and 
chronic and acute toxicity in the 2012 PDC are predicted to be appreciably lower than 
the corresponding guideline or threshold values at all nodes and snapshots.  
Concentrations of all constituents at all assessment nodes are predicted to be similar to 
those under the EIA PDC, which show few changes and no additional guideline 
exceedances compared to EIA Base Case conditions. 

Aquatic Health 

Whole effluent acute and chronic toxicity levels in Jackpine Creek, Kearl Lake and the 
Muskeg River are predicted to be below guideline levels throughout the life of the JPME 
and into the Far Future.  Constituent concentrations within fish tissues are also predicted 
to remain below toxicological benchmarks, with the possible exception of nickel.  
However, the predicted concentration only slightly exceeds EIA Base Case 
concentrations, and the benchmark concentration is particularly conservative; therefore, 
the risks to fish health from nickel are expected to be negligible. 

In Jackpine Creek, none of the water quality constituents were identified as having the 
potential to influence aquatic health.  All constituents within Jackpine Creek received 
negligible ratings for environmental consequence.   

In Kearl Lake, aluminum, cadmium and selenium were predicted to have a low 
magnitude effect and negligible to low environmental consequence ratings. 

In the Muskeg River at Node M0, aluminum, manganese and zinc were predicted to 
have a low magnitude effect and negligible environmental consequence ratings.  None 
of the water quality constituents were identified as having the potential to influence 
aquatic health and all received negligible environmental consequence ratings in the 
Muskeg River at Node M3. 

Whole effluent acute and chronic toxicity levels in the Athabasca River are predicted to 
be below guideline levels throughout the life of the existing, approved and planned 
developments and into the Far Future.  Predicted changes to in-stream concentrations 
of the individual constituents considered in the analysis are either unchanged from 
existing conditions or the 2012 Base Case, or they remain below Chronic Effects 
Benchmarks (CEBs).  In addition, changes to constituent concentrations in fish tissues 
are expected to remain below toxicological benchmarks.  As such, activities associated 
with the existing, approved and planned developments are expected to result in 
negligible effects to aquatic health in the Athabasca River. 
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Fish and Fish Habitat 

For the Muskeg River, incremental reductions in stream flow due to the 2012 PDC could 
require further compensation in proportion to each development’s contribution to habitat 
alteration.  Based on the compensation that will be required, the residual impacts on 
regional fish habitat and abundance are predicted to be negligible.   

For the Athabasca River, the assessment of effects considers the Water Management 
Framework for the Lower Athabasca River. The Framework was developed to manage 
withdrawals from the Athabasca River and protect the aquatic ecosystem, while allowing 
industry to operate; this would include the planned projects in the 2012 PDC. As the 
Framework is adaptive and will be informed by ongoing scientific study it will be modified 
as necessary to maintain protection of the river.  Accordingly, no cumulative impacts to 
fish habitat, beyond those outlined in the Framework, would be expected from changes 
to stream flow in the Athabasca River in the 2012 PDC. 

Soils and Terrain 

The 2012 PDC assessment shows an increase of total planned development 
disturbances.  After reclamation, there will be a net increase of mineral soils at Closure, 
compared to the 2012 Base Case.  A net loss of organic soils in the RSA is predicted 
after reclamation based on the conceptualized landscape.  The environmental 
consequence rating for the 2012 PDC for permanent soil loss is moderate, an increased 
compared to the EIA PDC. 

Terrestrial Vegetation, Wetlands and Forest Resources 

The 2012 PDC assessment assessed the following KIRs in the RSA: old growth forests; 
wetlands, including peatlands; and rare plants, rare and special plant communities, and 
rare plant potential; as these had greater than negligible environmental consequences in 
the 2012 JPME Application Case. 

During construction and operations, negative low environmental consequences were 
predicted for old growth forests and high rare plant potential.  A negative moderate 
environmental consequence is assigned to wetlands (including peatlands). 

At Closure, the environmental consequence rating for old growth forest is negative low, 
the same as the EIA PDC.  The wetlands (including peatlands) environmental 
consequence rating has changed from negative and low in the EIA PDC to negative and 
moderate in the 2012 PDC. The change from low to moderate is the result of increased 
planned developments within the RSA and a shift to a drier landscape based on current 
reclamation plans.  The high rare plant potential environmental consequence rating has 
changed from positive and low in the EIA PDC to positive and negligible in the 2012 
PDC. 
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Wildlife and Wildlife Habitat 

For black bear and moose, a low magnitude reduction in the carrying capacity of the 
RSA was predicted using a Population Viability Analysis for both the EIA PDC and the 
2012 PDC. However, as these species are likely to be currently below carrying capacity 
in the region, changes in carrying capacity are unlikely to relate directly to changes in 
abundance. The environmental consequences of the 2012 PDC on the abundance of 
black bear and moose are, therefore, predicted to be negligible, as in the EIA. The 
effects for the 2012 PDC were predicted to be negligible for Canadian toad, barred owl, 
beaver, Canada lynx, fisher and black-throated green warbler.  

The assessed environmental consequences of the 2012 PDC on wildlife habitat are 
similar to those previously assessed (May 2011, Submission of Information to the Joint 
Review Panel). However, the 2012 PDC results in changes in the environmental 
consequences for the effects on habitat for some wildlife species.  Specifically, the 
predicted decline in high suitability habitat due to the 2012 PDC include:  

• a change from a negligible environmental consequence in the Species at Risk 
assessment (May 2011, Submission of Information to the Joint Review Panel) to low 
for western toad habitat; 

• a change from a low environmental consequence in the EIA to moderate for black-
throated green warbler habitat;  

• a change from a low environmental consequence in the Species at Risk assessment 
(May 2011, Submission of Information to the Joint Review Panel) to moderate for 
wood bison, horned grebe, rusty blackbird and yellow rail habitat; and 

• a change from a low environmental consequence in the Species at Risk assessment 
(May 2011, Submission of Information to the Joint Review Panel) to high for Canada 
warbler. 

Although wood bison are not found east of the Athabasca River, and woodland caribou 
are virtually absent from the LSA, effects on habitat of these species are assessed at the 
request of the JRP (SIR 19a, SIR 21b) because these species occurred in the LSA in 
the past. The environmental consequences of the 2012 PDC on potential wood bison 
habitat are unchanged from the Species at Risk assessment (i.e., negative and 
moderate, May 2011, Submission of Information to the Joint Review Panel). The effects 
on potential woodland caribou habitat are assessed as having a negative moderate 
environmental consequence prior to reclamation. 

The predicted effects of the 2012 PDC represent a reasonable worst-case scenario, 
because habitat suitability modelling in the 2012 PDC assume that disturbances from 
construction occur simultaneously and no reclamation will occur.  The actual loss of 
habitat at any point in time will be less, due to the phased nature of developments and 
reclamation.  Reclamation is not represented because the precise locations and size of 
some planned projects and the associated reclamation and revegetation plans are 

Shell Canada Limited 



Shell Canada Limited 3-46 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

unknown.  However, there is a regulatory requirement to reclaim habitats at completion. 
Thus, predicted environmental consequences are, therefore, likely more conservative 
than what may actually take place.  There will be a reduction in environmental 
consequence as wildlife habitat redevelops and wildlife populations return into the 
reclaimed landscape from neighbouring source populations.  

The assessed environmental consequences of the 2012 PDC on wildlife movement are 
low for beaver, black bear, Canada lynx, fisher, moose and wolverine, and negligible for 
all remaining wildlife KIRs and Species at Risk.  The 2012 PDC results in a change in 
the environmental consequence for the effects on movement for fisher, which was 
previously assessed as moderate. The effects of the 2012 PDC on fisher movement are 
predicted to be low, because although habitat fragmentation and loss will affect 
movement in the RSA, fisher are highly mobile and landscape connectivity will be 
maintained. 

Biodiversity 

In the 2012 PDC, both the before-reclamation and after-reclamation assessments result 
in an overall low environmental consequence on all levels of biodiversity at the RSA.  
This result is the same as that determined in the EIA PDC. 

Resource Use 

The overall environmental consequences to the resource uses considered under the 
2012 PDC are unchanged from the EIA. The environmental consequences for forestry 
and aggregates are considered low. The environmental consequence of changes in the 
regional population leading to increased land and resource use is considered moderate. 
These environmental consequences are the same as in EIA. 

Socio-Economics 

The most recent PDC projections are based on a high production curve and the 
assumption built into the Regional Municipality of Wood Buffalo (RMWB) population 
model that a large number of oil sands operations workers will choose to relocate with 
their families to Fort McMurray as opposed to remaining in their home communities and 
staying in project accommodations in the region when working on-site. While population 
projections vary, a common theme among projections is that sizeable growth is 
forecasted for the region. 

Responsible authorities are in a better position to deal with this potential future growth 
than in previous years as a result of increased revenue from property taxes (as a result 
of population growth), new funding initiatives, and policy and planning mechanisms put 
in place by government and industry. These initiatives have helped alleviate a number of 
socio-economic pressures and enhance the quality of life for local residents. The 
outcome of ongoing or contemplated planning exercises may also substantially alter 
effects in the region. Avoiding future socio-economic pressures will depend upon current 
planning initiatives being properly resourced and carried out in a timely manner. 
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Peace -Athabasca Delta 

The cumulative environmental effects assessment completed for the Peace-Athabasca 
Delta (PAD) predicted that there will be no adverse cumulative effects on PAD from the 
Project, in combination with other developments in the Oil Sands Region. 

A review of air quality monitoring data was conducted to determine the existing air 
quality conditions in the PAD, and with the exception of one parameter (explained by the 
2011 forest fires), all parameters are well below ambient air quality objectives.   

The environmental evaluation of surface water and sediment quality changes to the PAD 
indicated that changes due to the Project in conjunction with existing, approved and 
planned developments would be negligible.  This conclusion was based on a number of 
lines of evidence, including a literature review of existing studies, an analysis of data 
from those studies and model results from the EIA.  As effects on water and sediment 
quality were predicted to be negligible upstream of and within the PAD, the spatial extent 
of the aquatics RSA in the EIA was verified to be appropriate. 

 

TERRESTRIAL RESOURCES 

VEGETATION, WETLANDS AND FOREST RESOURCES 

SIR 12 

 Shell’s assessment for terrestrial vegetation, wetlands and forest resources in 
Volume 5, Section 7 focused on the following KIRs: Lichen Jack Pine Communities; 
Riparian Communities; Old growth forests; Peatlands; Patterned fens; Rare and 
special plant communities; Productive forests; Rare plant potential; and Traditional 
plant potential. Change in wetlands as a whole, including peatlands is provided in 
Volume 5, Section 7.6.2.1. The KIRs “peatlands” and “patterned fens” were not 
separated out for the environmental consequence assessments for project effects 
and for cumulative effects. The Panel requests that Shell:  

a. provide the environmental consequences for the peatland and patterned fen KIRs 
separately instead of combining them under the heading “wetlands”. Include this 
for the Jackpine Mine Expansion base case, application case and in the proposed 
March 2012 Planned Development Case update. 

Response: 

a. The effects of the 2012 JPME Application Case are provided in Appendix 1 SIR 
Response 8 Section 4.3.1, Table 4.3-1. To summarize, there are 12,610 ha of peatlands 
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(including burned wetlands) in the JPME LSA 2012 Base Case. Clearing (direct effect) 
and water table drawdown (indirect effect) will reduce peatlands  by 11,665 ha (39% of 
the LSA, 92% of resource). At Closure (i.e., after reclamation), there remains a 9,605 ha 
loss of peatlands (32% of the LSA, 76% of resource). With respect to patterned fens, 
there are 1,207 ha of patterned fens (i.e., FOPN, FTPN) in the JPME LSA 2012 Base 
Case. Clearing (direct effect) and water table drawdown (indirect effect) will reduce 
patterned fens by 1,073 (4% of the LSA, 89% of resource). At Closure (i.e., after 
reclamation), there remains a 414 ha loss of patterned fen (1% of the LSA, 34% of 
resource) due to the direct effects of JPME. The losses of peatlands and patterned fens 
during operations and at Closure result in high environmental consequences for this 
resource during construction and operations and at Closure. 

Peatlands and patterned fens were not separated from wetlands in the Planned 
Development Case (EIA Volume 5, Section 7.6.2.1) because the Regional Study Area 
(RSA) mapping data used in the GIS analysis does not differentiate them from 
wetlands.  Since the environmental consequence ratings are based on data from the 
GIS analysis, the ratings were not provided for peatlands and patterned fens in the EIA.  
Shell’s January 18, 2012 letter to the Joint Review Panel provides a discussion on why 
the more detailed Alberta Vegetation Inventory (AVI) mapping data cannot be used for 
RSA-scale analysis. 

Although mapping data cannot be used to delineate peatlands and patterned fens at the 
RSA scale, an estimate can be used to develop environmental consequence ratings.   

EIA, Volume 5, Section 7.6.2.1 states that based on a review of nine oil sands projects 
within the RSA, peatlands are estimated to represent 67% of all wetlands mapped at the 
regional scale.  Using this proportion, it is estimated there are 607,031 ha of peatlands in 
the Base Case, which represents 27% of the RSA.   During construction and operations 
in the 2012 JPME Application Case, 11,666 ha (less than 1% of the RSA) of peatlands 
will be lost due to JPME.  This loss results in a negligible environmental consequence 
rating.  The 2012 PDC planned developments result in a loss of 51,334 ha of peatlands 
(2% of the RSA) before reclamation.  After reclamation, the net loss to peatlands in the 
2012 PDC is predicted to be 9,410 ha, or less than 1% of the RSA.  This results in a low 
environmental consequence rating. 

Similar data as was used to estimate peatlands is not available for patterned fens within 
the RSA.  However, Vitt et al. (2001) determined that roughly 11% of wetlands within the 
Boreal ecoregion are comprised of patterned fens.  Using this proportion, the Base Case 
patterned fens area would be 99,662 ha.  During construction and operations in the 
2012 JPME Application Case, 2,955 ha (Appendix 1, Tables 4.3-1 and 4.3-3) of 
patterned fens will be lost due to JPME, which is less than 1% of the RSA.  This loss 
results in a negligible environmental consequence rating.  Appendix 2, Table 3.4-5 
shows a loss of 76,618 ha of wetlands due to 2012 PDC, during construction and 
operations.  Assuming that the RSA is representative of the Boreal ecoregion as 
reported in Vitt et al. (2001), it can be estimated that 8,428 ha of patterned fens will be 
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lost due to the 2012 PDC, and that this reduction is less that 1% of the RSA.  Following 
reclamation, and assuming that the net loss to patterned fens from 2012 Base Case to 
Closure is less than that during operations (i.e., between 414 ha of direct loss and 2,955 
ha including all indirect loss or less than 1% of the RSA) the resulting environmental 
consequence rating for patterned fens within the RSA is low. 

References: 

Vitt, D.H., L.A. Halsey, C. Campbell, S.E. Bayley, and M.N. Thormann. 2001 Spatial 
patterning of net primary production in wetlands of continental Canada. Ecoscience 
8: 499-505. 

 

SIR 13 

 In the May 2008 update, Table 2.7-4, the Panel requests that Shell:  

a. indicate in this table which ecosite phases are associated with which Vegetation, 
Wetlands and Forestry KIRs. 

b. ensure that the effects of water drawdown and the Levee as provided in the 
December 2009 update are included. 

Response: 

a. Shell used the following vegetation-related KIRs in its terrestrial assessment (numbers in 
parenthesis are discussed below the list of KIRs): 

• riparian communities (1); 

• rare plant potential – high (2);  

• traditional plant potential – high (3); 

• lichen jack pine communities (4); 

• old growth forest (5); 

• peatlands (6); 

• patterned fens (7); 

• rare plants (8),  

• rare and special plant communities (9); and  

• productive forest (10). 
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These KIRs each map to single or multiple ecosite phases or wetlands types.  
Table 13-1, an update to Table 2.7-4, includes a column entitled “Terrestrial Vegetation, 
Wetlands and Forest Resources KIRs” which lists the relevant KIRs for a given ecosite 
phase or wetlands type.  The cells in this column contain numbers that correspond to the 
associated KIRs (see footnote ‘a’). 

b. Table 13-1, an update to Table 2.7-4, has also been modified to account for revised 
water drawdown predictions and inclusion of the Kearl Lake levee as described in the 
December 2009 Jackpine Mine Expansion Supplemental Information.  

• The column entitled “Direct Loss/Alteration due to the Jackpine Mine Expansion and 
Jackpine Mine – Phase 1 Project” has been updated to include the additional 
disturbance associated with the proposed construction and use of the Kearl Lake 
levee. 

• The column entitled “Indirect Loss/Alteration due to the Drawdown from the Jackpine 
Mine Expansion and Jackpine Mine – Phase 1 Project” has been included to break 
out disturbance related to revised water drawdown predictions. 

Please note that Table 13-1 has also been updated to exclude disturbance associated 
with the proposed Pierre River Mine Project. 

References: 

Golder. 1999. Potential Key Indicator Resources (KIRs) for the Mobil Kearl Oil Sands 
Project. Prepared for Mobil Oil Canada Properties. Calgary, AB. 106 pp. 
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Table 13-1 Ecosite Phases and Wetlands Types to be Cleared and Reclaimed in the Local Study Areas 

Terrestrial 
Vegetation, 

Wetlands and 
Forest Resources 

KIRs(a) 

Map Code Description 
2012 Base Case 

Direct Loss/Alteration due to 
the Jackpine Mine Expansion 
and Jackpine Mine – Phase 1 

Project 

Indirect Loss/Alteration due 
to Drawdown from the 

Jackpine Mine Expansion 
and Jackpine Mine – Phase 1 

- Project 

Loss/Alteration due to the 
Jackpine Mine Expansion and 

Jackpine Mine – Phase 1 - 
Project Direct and Indirect 

Effects(b) 

Closure Direct 
Net Change due to the 

Jackpine Mine Expansion and 
Jackpine Mine – Phase 1 

Project(c) 

Area 
[ha] 

% of 
LSA 

Area 
[ha] 

% of 
LSA 

% of 
Resource 

Area 
[ha] 

% of 
LSA 

% of 
Resource 

Area 
[ha] 

% of 
LSA 

% of 
Resource  

Area 
(ha) 

% of 
LSA 

Area 
[ha] 

% of 
LSA 

% of 
Resource  

Central Mixedwood Natural Subregion Ecosite Phases 
4, 5, 10 a1 lichen jack pine 261 1 -170 -1 -65 n/a n/a n/a -170 -1 -65 1,072 4 811 3 310 
3, 5, 8, 10 b1 blueberry jack pine-aspen 845 3 -533 -2 -63 n/a n/a n/a -533 -2 -63 455 2 -390 -1 -46 
3, 5, 8, 10 b2 blueberry aspen (white birch) 522 2 -403 -1 -77 n/a n/a n/a -403 -1 -77 119 -<1 -403 -1 -77 
3, 5, 10 b3 blueberry aspen-white spruce 292 1 -156 -1 -53 n/a n/a n/a -156 -1 -53 213 1 -79 -<1 -27 
3, 8, 10 b4 blueberry white spruce-jack pine 96 <1 -56 -<1 -59 n/a n/a n/a -56 -<1 -59 369 1 273 1 285 
8, 10 c1 Labrador tea-mesic jack pine-black spruce 120 <1 -92 -<1 -77 n/a n/a n/a -92 -<1 -77 2,468 8 2,348 8 1,953 
3, 5, 8, 10 d1 low-bush cranberry aspen 1,026 3 -761 -3 -74 n/a n/a n/a -761 -3 -74 1,773 6 747 3 73 
3, 5, 8, 10 d2 low-bush cranberry aspen-white spruce 2,197 7 -1,875 -6 -85 n/a n/a n/a -1,875 -6 -85 1,936 7 -262 -1 -12 
3, 5, 8, 10 d3 low-bush cranberry white spruce 545 2 -428 -1 -78 n/a n/a n/a -428 -1 -78 117 -<1 -428 -1 -78 
1, 3, 5, 10 e1 dogwood balsam poplar-aspen 281 1 -267 -1 -95 n/a n/a n/a -267 -1 -95 58 -<1 -223 -1 -79 
1, 3, 5, 10 e2 dogwood balsam poplar-white spruce 67 <1 -36 -<1 -53 n/a n/a n/a -36 -<1 -53 31 -<1 -36 -<1 -53 
1, 3, 5, 10 e3 dogwood white spruce 8 <1 -2 -<1 -20 n/a n/a n/a -2 -<1 -20 6 -<1 -2 -<1 -20 
1, 3, 10 f2 horsetail balsam poplar-white spruce 68 <1 -68 -<1 -100 n/a n/a n/a -68 -<1 -100 445 2 377 1 558 
1, 10 f3 horsetail white spruce 260 1 -257 -1 -99 n/a n/a n/a -257 -1 -99 421 1 160 1 62 
10 g1 Labrador tea-subhygric black spruce-jack pine 190 1 -145 -<1 -76 n/a n/a n/a -145 -<1 -76 6,300 21 6,110 21 3,215 
1, 5, 8, 10 h1 Labrador tea/horsetail white spruce-black spruce 233 1 -140 -<1 -60 n/a n/a n/a -140 -<1 -60 144 -<1 -89 -<1 -38 
10 Pj-Lt jack pine-tamarack complex 14 <1 -14 0 -100 n/a n/a n/a -14 -<1 -100 0 0 -14 -<1 -100 
central mixedwood ecosite phase subtotal 7,026 24 -5,401 -18 -77 n/a n/a n/a -5,401 -18 -77 15,928 54 8,902 30 127 
Wetlands Types 
6 BFNN forested bog <1 <1 <1 -<1 -100 0 0 0 -<1 -<1 -100 0 0 -<1 -<1 -100 
2, 6, 8 BONN open bog 61 <1 -61 -<1 -100 0 0 0 -61 -<1 -100 0 0 -61 -<1 -100 
6, 8 BTNI wooded bog with internal lawns 714 2 -553 -2 -77 -161 -1 -23 -714 -2 -100 161 1 -553 -2 -77 
5, 6, 8 BTNN wooded bog 803 3 -506 -2 -63 -175 -1 -22 -681 -2 -85 296 1 -506 -2 -63 
6, 8 BTNR wooded bog with internal lawn with islands of forested peat plateau 17 <1 -3 -<1 -15 -15 -<1 -85 -17 -<1 -100 15 -<1 -3 -<1 -15 
6, 8 BTXC wooded bog with collapsed scars 89 <1 -12 -<1 -14 -43 -<1 -49 -55 -<1 -62 77 -<1 -12 -<1 -14 
2, 6 FFNN forested fen 2 <1 -2 -<1 -100 0 0 0 -2 -<1 -100 0 0 -2 -<1 -100 
1, 2, 6, 8, 9 FONG graminoid fen 1,018 3 -826 -3 -81 -121 -<1 -12 -948 -3 -93 192 1 -826 -3 -81 
1, 2, 6, 8, 9 FONS shrubby fen 2,723 9 -1,995 -7 -73 -376 -1 -14 -2,371 -8 -87 728 2 -1,995 -7 -73 
1, 2, 6, 7, 8, 9 FOPN open patterned fen 792 3 -185 -1 -23 -607 -2 -77 -792 -3 -100 607 2 -185 -1 -23 
1, 2, 6, 8, 9 FTNI wooded fen with internal lawns 409 1 -409 -1 -100 0 0 0 -409 -1 -100 0 0 -409 -1 -100 
1, 2, 5, 6, 8, 9, 10 FTNN wooded fen 3,645 12 -2,957 -10 -81 -455 -2 -12 -3,412 -12 -94 688 2 -2,957 -10 -81 
1, 2, 6, 7, 8, 9 FTPN wooded patterned fen 415 1 -229 -1 -55 -51 -<1 -12 -281 -1 -68 186 1 -229 -1 -55 
1, 2, 6, 8 MONG marsh 525 2 -525 -2 -100 0 0 0 -525 -2 -100 0 0 -525 -2 -100 
1, 2, 6, 8 SONS shrubby swamp 2,052 7 -1,504 -5 -73 -226 -1 -11 -1,730 -6 -84 548 2 -1,504 -5 -73 
1, 5, 8, 10 STNN wooded swamp 606 2 -485 -2 -80 -104 -<1 -17 -590 -2 -97 120 -<1 -485 -2 -80 
2 WONN shallow open water 24 <1 -23 -<1 -96 -1 -<1 -4 -24 -<1 -100 1 -<1 -23 -<1 -96 
wetlands types subtotal 13895 47 -10,276 -35 -74 -2,336 -8 -17 -12,613 -43 -91 3,618 12 -10,276 -35 -74 
Miscellaneous Vegetation Types 
8 BUu burn upland 1,181 4 -927 -3 -78 n/a n/a n/a -927 -3 -78 254 1 -927 -3 -78 
6, 8 BUw burn wetlands(d) 1,922 6 -1,866 -6 -97 -56 -<1 -3 -1,922 -6 -100 56 -<1 -1,866 -6 -97 
1 Me meadow 1 <1 0 0 0 0 0 0 0 0 0 1 -<1 0 0 0 
1, 2, 9 Sh shrubland 365 1 -361 -1 -99 n/a n/a n/a -361 -1 -99 4 -<1 -361 -1 -99 
 n/a Sh2 reclaimed shrubland type 2 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 149 1 149 1 n/a 
 n/a  Sh3 reclaimed shrubland type 3 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,795 6 1,795 6 n/a 
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Table 13-1 Ecosite Phases and Wetlands Types to be Cleared and Reclaimed in the Local Study Areas (continued) 

Shell Canada Limited 

Terrestrial 
Vegetation, 

Wetlands and 
Forest Resources 

KIRs(a) 

Map Code Description 
2012 Base Case 

Direct Loss/Alteration due to 
the Jackpine Mine Expansion 
and Jackpine Mine – Phase 1 

Project 

Indirect Loss/Alteration due 
to Drawdown from the 

Jackpine Mine Expansion 
and Jackpine Mine – Phase 1 

- Project 

Loss/Alteration due to the 
Jackpine Mine Expansion and 

Jackpine Mine – Phase 1 - 
Project Direct and Indirect 

Effects(b) 

Closure Direct 
Net Change due to the 

Jackpine Mine Expansion and 
Jackpine Mine – Phase 1 

Project(c) 

Area 
[ha] 

% of 
LSA 

Area 
[ha] 

% of 
LSA 

% of 
Resource 

Area 
[ha] 

% of 
LSA 

% of 
Resource 

Area 
[ha] 

% of 
LSA 

% of 
Resource  

Area 
(ha) 

% of 
LSA 

Area 
[ha] 

% of 
LSA 

% of 
Resource  

miscellaneous vegetation types subtotal 3,469 12 -3,154 -11 -<1 -1 -<1 -2 -3,210 -11 -93 2,259 8 -1,210 -4 -35 
Non-Vegetation Types 
8 lake lake(e) 2,214 7 -1,442 -5 -65 n/a n/a n/a -1,442 -5 -65 4,146 14 1,932 7 87 
 n/a littoral zone littoral zone n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1,104 4 1,104 4 n/a 
 n/a river river 19 <1 -16 -<1 -86 n/a n/a n/a -16 -<1 -86 3 -<1 -16 -<1 -86 
non-vegetation types subtotal 2,233 8 -1,458 -5 -65 n/a n/a n/a -1,458 -5 -65 5,253 18 3,020 10 135 
Disturbances 
10 cutblock cutblock 120 <1 -37 -<1 -31 n/a n/a n/a -37 -<1 -31 82 -<1 -37 -<1 -31 
8 DIS disturbance 2,882 10 -475 -2 -16 n/a n/a n/a -474 -2 -16 2,485 8 -397 -1 -14 
disturbances subtotal 3,001 10 -512 2 -17 n/a n/a n/a -512 -2 -17 2,567 9 -434 -1 -14 
Total(f) 29,624  100    ‐‐20,802  -70 -70 ‐2,391 8  -8 -23,193 -78 -78 29,624  100 n/a n/a n/a 
Jackpine Mine – Phase 1(g) 11,004  37 -7,827 -26 -71 n/a n/a n/a n/a n/a n/a 11,004  37 n/a n/a n/a 
Application Area (h) 18,621 63 -12,975 -44 -70 -2,391 -8 -13 -23,193 -78 -125 18,621 63 n/a n/a n/a 
(a) Numbers in each row indicate that the ecosite phases and wetland types have the potential to contain the following Key Indicator Resources (KIRs): 1) riparian communities (if within 100 m of water), 2) high rare plant potential (environmental consequences are based on that), 3) high 

traditional plant potential, 4) lichen jack pine communities, 5) old growth, 6) peatlands, 7) patterned fens, 8) rare plants, 9) rare and special plant communities, 10) productive forest. 
(b) Loss/alteration due to the JPME combines direct effects due to site clearing (Project footprint) and indirect effects due to groundwater drawdown within the LSA, and at application case is the value upon which the environmental consequence is assessed. 
(c) Net change due to the Project is calculated as the difference between 2012 Base Case and Closure, combining direct effects due to site clearing (Project footprint) and indirect effects due to groundwater drawdown within the LSA.  Net change is a value upon which the environmental 

consequence after reclamation is assessed.  
(d) The burn wetland (BUw) type is also considered to be a peatlands wetland type. 
(e) Includes pit and compensation lakes at Closure. 
(f) Total LSA combining Jackpine Mine Expansion Application Area and the Jackpine Mine – Phase 1 area. 
(g) The Jackpine Mine – Phase 1 area has been previously approved. It has been presented as the total LSA area to present the changes brought about by the integration of the Jackpine Mine – Phase 1 and JPME Closure Plans. 
(h) Jackpine Mine Expansion LSA or footprint. 
n/a = Not applicable. 
Note:  Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals do not equal the sum of the individual values.   
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SIR 14 

 Volume 5, section 7.6.2, Table 7.6-4 is unclear with respect to future land cover. The 
Panel requests that Shell:  

a. clarify what is meant by “Far Future.”  

b. clarify whether the net change due to planned developments presented in 
Table 7.6-4 is after reclamation. If it is before reclamation, provide the values for 
the Regional Land Cover Classes after reclamation.  

c. under “wetlands”, provide the area and percentages for peatlands and patterned 
fens individually.  

Response: 

a. Far Future is defined as 80 years following final reclamation.   

b. The values presented for net change due to planned developments (Volume 5, 
Section 7.6.2, Table 7.6-4) are after reclamation.  Net change is calculated as the 
difference between the Base Case and Far Future.  Table 7.6-4 is updated in 
Appendix 2 as Table 3.4-5 for the revised 2012 Planned Development Case (PDC). 

c. As detailed in the response to SIR 12, the Regional Study Area (RSA) scale area and 
percentages for peatlands and patterned fens are not assessed individually using GIS, 
because wetlands classification at the RSA scale is too coarse to differentiate peatlands 
and patterned fens separately from other wetlands.  However, applying the methodology 
discussed in the response to SIR 12 to the information in Table 3.4-5 of Appendix 2 
(updated version of EIA’s Table 7.6-4), a high level estimate of changes in peatlands 
due in the 2012 PDC are provided as follows: 

• 2012 Base Case – 607,031 ha of peatlands comprising approximately 27% of the 
RSA area; 

• Losses due to JPME (i.e. 2012 JPME Application Case) during construction and 
operations – 11,666 ha, less than 1% of RSA, 2% of Resource; 

• Losses due to planned development noted in 2012 PDC during construction and 
operations – 51,334 ha, 2% of RSA, 8% of Resource; 

• Net Losses in 2012 PDC at Closure after reclamation – 9,410 ha, less than 1% of 
RSA, 2% of Resource; and 
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• Resultant Closure condition – 597,621 ha of peatlands comprising approximately 
26% of the RSA area and 98% peatlands in the 2012 Base Case. 

A similar high level estimate for patterned fens in the RSA is not possible given limited 
data in the RSA. 

 

SIR 15 

 Volume 5, Section 7, Table 7.6-5 is unclear with respect to impacts to old growth 
forest. The Panel requests that Shell:  

a. clarify whether this table reflects the project and planned development effects 
before or after closure and reclamation.  

b. provide total values for loss of old growth forest for the Jackpine Mine Expansion 
LSA.  

c. clarify if the increase in old growth forest in the column titled “Loss/Alteration Due 
to the Project and Jackpine Mine – Phase 1” indicates old growth before 
reclamation, after reclamation, or in the Far Future.  

d. clarify if the columns representing hectares are hectares of each land cover class 
or of approximate old growth within each land cover class.  

Response: 

a. Table 7.6-5 (EIA, Volume 5, Section 7) provides the EIA Application Case and EIA 
Planned Development Case impacts to old growth forest before Closure and 
reclamation.  However, the table values also represent impacts after reclamation and 
Closure. While Shell expects re-establishment of old growth forest in the reclaimed 
project area, for the purposes of the assessment, reclamation and Closure measures for 
terrestrial resources consider conditions 80 years following the end of operations.  
Development of old growth forest is expected to take 100 or more years, depending on 
the tree species (Schneider 2002, Andison 2003), such that effects after Closure and 
reclamation are conservatively estimated to be the same as effects before Closure and 
reclamation. Table 7.6-5 is updated in Appendix 2 as Table 3.4-6 for the revised 2012 
Planned Development Case. 

b. Total old growth forest lost for the JPME Local Study Area (LSA) is 390 ha (Table 15-1).  
Further details on impacts to old growth forest in the Planned Development Case are 
discussed in the response to SIR 11 in Appendix 2, Section 3.4. 
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c. The values presented under the column titled “Loss/Alteration Due to the Project and 
Jackpine Mine – Phase 1” within Table 7.6-5 (EIA, Volume 5, Section 7) are incorrect. 
This information is also included in Section 2.0.  As JPME results in a decrease in old 
growth forest, the values in the column should have been negative. Also, as discussed 
above, this decrease in old growth forest applies to conditions both before and after 
Closure and reclamation.  

A revised table is presented below for clarification (Table 15-1).  The revised table 
reflects the updated loss/alteration due the JPME and the Jackpine Mine – Phase 1 as 
presented in the response to SIR 8 (Appendix 1, Section 4.0); therefore, the effects of 
the Pierre River Mine Project are excluded.  The loss/alteration due to planned 
developments has also been updated in accordance with the response to SIR 11 
(Appendix 2, Section 3.4). 

d. Each column in Table 7.6-5 (EIA, Volume 5, Section 7) with the units of “hectares” refers 
to hectares of old growth forest.  

The number of hectares of old growth presented in the column titled “Loss/Alteration 
Due to the Project and Jackpine Mine – Phase 1” were derived using Alberta Vegetation 
Inventory (AVI) data for the LSA. 

The number of hectares of old growth presented in the columns titled “Estimated Base 
Case Old Growth in the Regional Study Area (RSA)” and “Loss/Alteration Due to 
Planned Developments” were estimated from the relationships between the regional 
land cover classes  and predicted levels of old growth for each class in the region.  The 
amount of old growth forest in the RSA was determined based on the midpoint values 
for age class variability (Andison 2003), as listed the column titled “Estimated 
Occurrence of Old Growth in the RSA [%].” 

Values for the RSA loss/alteration were generated by correlating the amount of 
loss/alteration of old growth in each LSA vegetation type to the corresponding regional 
land cover class.  Section 3.3.3, Table 3.3-2 of the Terrestrial Vegetation Wetlands and 
Forest Resources Environmental Setting for the Jackpine Mine Expansion & Pierre River 
Mine Project provides a correlation between the regional land cover classes used in the 
RSA map and the vegetation types and disturbances mapped within the LSA. As 
discussed in the response to SIR 12, regional mapping data does not include AVI data. 

References: 

Andison, D. 2003. Natural Levels of Forest Age-Class Variability on the Alberta-Pacific FMA. 
Bandaloop Landscape-Ecosystem Services. November, 2003. Belcarra, BC. 

Schneider, R.R.  2002.  Old Growth Forests in Alberta: Ecology and Management.  Alberta 
Centre for Boreal Research.  Edmonton, AB. 
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Table 15-1 Old Growth Forest in the Regional Study Area: 2012 Base Case to 2012 Planned Development Case 

Mid-Point 
Estimated 

Occurrence of 
Old Growth in 

the RSA(a) 

Estimated 2012 
Base Case Old 
Growth in the 

RSA(b)(c) 

Estimated Loss/Alteration of 
2012 Base Case Old Growth 

Due to 2012 Planned 
Developments(b)(c) 

Loss/Alteration of 2012 Base 
Case Old Growth Due to JME and 

Jackpine Mine - Phase 1(b)(d)  Regional Land Cover 
Classes 

Forest Type (Old Growth 
Range) 

Area 
[ha] 

% of 
RSA 

% of 
Resource(d)

[% of Land 
Cover] Class 

Area 
[ha] 

Area 
[ha] 

% of 
Resource(d) % of RSA % of RSA

Terrestrial Vegetation 
pine dominant  
(16% to 36%) coniferous jack pine 26 43,490 2 0 0 0 -1,226 -<1 -3 

coniferous jack pine-
black spruce 

pine dominant  
(16% to 36%) 26 10,512 <1 0 0 0 -396 -<1 -4 

white spruce dominant 
(10% to 34%) coniferous white spruce 22 11,737 1 -13 -<1 -<1 -1,330 -<1 -11 

deciduous aspen-balsam 
poplar 

hardwood dominant  
14% to 42%) 28 51,048 2 -115 -<1 -<1 -6,442 -<1 -13 

mixedwood aspen-jack 
pine 

mixedwood dominant  
(16% to 38%) 27 10,655 <1 -88 -<1 -1 -594 -<1 -6 

mixedwood aspen-white 
spruce 

mixedwood dominant  
(16% to 38%) 27 39,938 2 -173 -<1 -<1 -5,035 -<1 -13 

black spruce dominant 
(12% to 28%) treed bog/poor fen 20 85,525 4 0 0 0 -4,820 -<1 -6 

black spruce dominant 
(12% to 28%) treed fen 20 46,669 2 0 0 0 -5,451 -<1 -12 

Total n/a 299,573 13 -390 -<1 -<1 -25,294 -1 -8 
(a) Based on overmature age class range values in Andison (2003). 
(b) Includes burns and cutblocks as modelled by ALCES. 
(c) Estimations are calculated by multiplying the total area of each land cover class by the mid-point estimated occurrence of old growth. 
(d) Values generated by correlating the amount of loss/alteration of old growth in each LSA vegetation type to the corresponding regional land cover class.  
(e) % of Resource is calculated as a percentage of 2012 Base Case area; the areas of this column are not additive. 
n/a = Not applicable. 
Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals do not equal the sum of the individual values. 
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SIR 16 

 In Supplemental Information Request Round 1 (AENV Question 391-A) the proponent 
was asked to “assess the future loss of peatlands throughout the RSA and its long-
term impact on the regional component of the Boreal Forest ecosystem.” Shell 
responded in general terms that “[t]he loss of peatlands in the areas affected by 
mining will be reflected in a shift to a drier landscape after reclamation that will be 
composed of open water, riparian shrublands and terrestrial uplands. Wildlife that 
prefer upland terrestrial habitats (e.g., moose, beaver) will be more common” 
(Response 391a, page 23-27). The Panel requests that Shell:  

a. explain the effects of peatland loss on surface water storage, surficial 
groundwater levels, water quality, and surrounding vegetation.  

b. identify potential impacts of peatland loss on vegetation communities and on 
biodiversity.  Include listed Species at Risk and migratory birds.  

Response:  

a. The Project will result in a loss of peatlands in the Local Study Area (LSA) and a shift to 
more areas of drier upland ecosites and open water at Closure. This shift will occur 
because it is not currently possible to completely recover the loss of peatland systems 
after disturbance (Rooney et al. 2011) as reclamation techniques have not been 
established.  Although peatland loss due to the Project is predicted to be less than 1% of 
the resource in the RSA and therefore a negligible regional impact, there may be local 
effects on surface water storage, surficial groundwater levels, water quality and 
surrounding vegetation.   

While peatlands will be lost in the LSA at Closure, water storage on-site will continue to 
be provided through a combination of pit lakes, vegetated waterways and constructed 
wetlands.  Wetlands incorporated as part of the reclaimed landscape are expected to 
transition into marsh wetlands types and function similarly to the natural analogues of 
peatlands in terms of providing surface water storage and flood attenuation.  The 
anticipated effects to the receiving streams from changes in flow rates, including the 
effects related to changes in water storage capacity in the Project area at Closure, is 
discussed in Section 6.4.5.3 of the EIA (Volume 4A). 

Surficial groundwater levels are expected to return to pre-disturbance levels after 
dewatering activities for a given pit are completed and the pit backfilled (see EIA, 
Volume 4A, Section 6.3.5.2, page 6-132).  It is not expected that the loss of peatlands 
will affect this process.  The closure wetlands will naturally adjust to the changes in 
groundwater levels as they return to pre-disturbance levels. 
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Peatlands are rich in fulvic and humic acids (e.g., organic acids) and known to act as a 
filtrate system. The loss of peatlands and other wetlands is likely to alter the water 
quality by a reduction in these acids and system filtration capacity. However, areas that 
will be recovered to a wetland capacity at Closure will have similar capacity for organic 
acid production and filtration. While there will be a reduction in water treatment capacity 
due to loss of peatlands in the mine footprint, adequate water quality to the receiving 
environment will be maintained through a combination of constructed wetlands and pit 
lakes.  The anticipated effects to the quality of water in receiving streams at Closure, 
including the effects of loss of filtration capacity from peatlands, is discussed in Section 
6.5.5.3 of the EIA (Volume 4A).  

The potential effects due to drawdown on wetlands include reductions in water levels 
and alterations to moisture regimes that may lead to a shift in species composition (e.g., 
more shrubs and trees) and succession towards terrestrial vegetation communities 
(LaChance and Lavoie 2004, Strack et al. 2006).  With the exception of areas adjacent 
to pit lakes, it is expected that with proper operational and closure drainage 
management effects to vegetation surrounding the mine site will be temporary and 
reversible.  As groundwater levels in areas surrounding pit lakes equalize to that of the 
lakes, a shift in species composition is anticipated for wetland vegetation in surrounding 
areas as water levels stabilize.  The recovery of vegetation, at Closure, due to changes 
in groundwater levels are discussed in Volume 5 of the EIA; Appendix 5-1, Section 
2.3.2, and Appendix 5-2, Section 2.5.   

b. Peatland removal within the mine footprint and dewatering of adjacent peatlands will 
result in the loss or alteration of some wetlands types (e.g., open patterned fens [FOPN], 
treed patterned fens [FTPN], and marshes [MONG]) (EIA, Volume 5, Section 7.5.6.4, 
page. 7-133). These wetlands types are ranked high for biodiversity potential. At 
Closure, high and moderate biodiversity potential areas are predicted to decline in the 
LSA, while low biodiversity potential areas are predicted to increase. With the shift at 
Closure from areas with peatlands to more upland habitats, changes in habitat 
availability for wildlife species are anticipated in the LSA.  Increases in high suitability 
habitats in the LSA are anticipated for the following wildlife KIRs, including some 
Species at Risk (SAR) and migratory birds:  

• beaver;  

• Canada lynx; 

• Canadian toad;  

• black bear; 

• fisher;  

• Canada warbler; 

• olive-sided flycatcher; 
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• wolverine; and 

• woodland caribou (due to the predicted increase in ecosite phases rich in lichen, 
such as lichen jack pine , Labrador tea-mesic jack pine-black spruce and Labrador 
tea-subhygric black spruce-jack pine). 

The shift from wetlands to upland habitats is also predicted to have a negative 
environmental consequence in the LSA at Closure for some wildlife species. High 
magnitude decreases in high suitability habitat locally are predicted for: 

• horned grebe;  

• rusty blackbird;  

• short-eared owl;  

• western toad;  

• wood bison; and  

• yellow rail.  

These changes are due to a net decrease in wetlands types (including peatlands) which 
are preferred by these species. However, at the Regional Study Area (RSA) scale, at 
which effects to populations of these wide-ranging species are properly assessed, 
environmental consequences are predicted to range from negligible to low, and unlikely 
to represent significant effects for these species (May 2011, Submission of Information 
to the Joint Review Panel, Appendix 2, Federally Listed Species at Risk Assessment, 
Appendix B).  

References: 

Lachance, D. and C. Lavoie.  2004.  Vegetation of Sphagnum bogs in highly disturbed 
landscapes: relative influence of abiotic and anthropogenic factors.  Applied 
Vegetation Science 7(2): 183-192.  

Strack, M., J. M. Waddintong, L. Rochefort, and E.-S. Tuittila.  2006.  Response of vegetation 
and net ecosystem carbon dioxide exchange at different peatland microforms 
following water table drawdown.  Journal of Geophysical Research 111: G02006, 
1-10.   

Rooney, R.C., S.E. Bayley and D.W. Schindler. Oil sands mining and reclamation cause 
massive loss of peatland and stored carbon. 
http://www.pnas.org/content/109/13/4933. Retrieved March 23, 2012. 
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WILDLIFE 

SIR 17 

 In the Terrestrial ESR Section 5.4.2 Waterfowl, Shell states that ducks and geese are 
CEMA Priority 2 species and KIRs for the LSAs. Baseline surveys were conducted by 
Shell for waterfowl (ducks and geese). However, the EIS contains no waterfowl KIR. In 
their technical review, the ACFN had concerns regarding the absence of waterfowl 
KIR, as waterfowl are harvested by aboriginal people. The Panel requests that Shell:  

a. clarify and provide a rationale as to why a waterfowl KIR was not used in the EIS. 

Response: 

a. Shell has assessed project impact on Horned Grebe, which is a waterfowl KIR.  A 
refined list of Key Indicator Resources (KIRs) from that of the Environmental Setting 
Report was developed for the EIA to focus the assessment (Duinker and Beanlands 
1986).  KIRs for the EIA were selected based on discussions with regulators with the 
intention of ensuring that the assessment of impacts of the Project on wildlife was 
comprehensive (EIA, Volume 5, Section 7.2.6.2). The predicted effects of the Project on 
KIRs were applied to other wildlife species with similar life histories and ecological 
requirements. As such, the KIRs used in the EIA acted as surrogates for inferring effects 
to other species and species groups, such as waterfowl.   

On this basis, horned grebe was considered a surrogate species for waterfowl in general 
and thus selected as a KIR.  Horned grebe, which is a waterfowl species, share a 
substantial number of ecological requirements and life stages with ducks and geese.  
Accordingly, effects of interactions with tailings ponds, collisions with infrastructure and 
vehicles on horned grebe abundance, as discussed in the Species at Risk Assessment 
in the May 2011 Jackpine Mine Expansion and Pierre River Mine Projects, Submission 
of Information to the Joint Review Panel, Section 3.1, also apply to waterfowl.  

An updated assessment of the effects at JPME on horned grebe is presented in the 
2012 JPME Application Case (Appendix 1, Section 4.4). An updated assessment of the 
effects of Planned Developments on horned grebe is presented in Appendix 2, 
Section 3.4. 

The potential risks posed to waterfowl health were also assessed in the Wildlife Health 
Risk Assessment (WHRA) (EIA, Volume 3, Section 5.4).  

References: 

Duinker, P.N. and G.E. Beanlands. 1986. The significance of environmental impacts: an 
exploration of the concept. Environmental Management 10(1): 1-10. 
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SIR 18 

 In EIS Chapter 7, Volume 5, Table 7.6-9, Shell provided the environmental 
consequences for wildlife KIRs for the Planned Development Case. The information in 
Volume 5, Appendix 5-4 provided in connection with the modelling used to assess the 
direct and indirect effects for the Planned Development Case is unclear. The Panel 
requests that Shell:  

a. provide the criteria it used to calculate the effects. The Panel requests that Shell 
provide what types of activities were included, such as hunting, increased access, 
linear disturbances including SAGD, forest harvesting, forest fires, etc. for each 
wildlife KIR for each of the models used. 

b. provide Shell’s rationale for exclusion, if an activity was excluded.  

Response: 

a. The criteria used to assess the effects of the Project and other planned developments 
on wildlife are detailed EIA, Volume 3, Section 1.3.6.1.  EIA, Volume 5, Sections 7.4, 
7.5.3.2 and 7.5.3.3 detail how these criteria were applied to the wildlife assessment for 
the EIA Application Case and EIA PDC.  The wildlife assessment considers effects on: 

i. wildlife abundance, through: 

• vehicle-wildlife collisions; 

• wildlife interactions with infrastructure; 

• site clearing; 

• the removal of nuisance wildlife; 

• increased wildlife predation, hunting and trapping; and 

• sensory disturbance; 

ii. wildlife habitat, through: 

• site clearing (direct habitat loss) 

• surficial aquifer drawdown (indirect habitat loss or alteration); 

• landscape fragmentation (indirect habitat loss or alteration); 

iii. wildlife movement. 
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All criteria had the potential to affect wildlife abundance, habitat, and/or movement in the 
PDC. Disturbances included in the assessment of effects on wildlife in the PDC were 
detailed in the EIA (Volume 3, Section 1.4), and in the methods of the re-assessment 
requested by the JRP (Appendix 3.1, Sections 2.4 and 2.9).  Those disturbances 
include: 

• known linear disturbances; 

• footprints or development areas (where detailed footprint data are not available) of 
existing, approved, and planned developments, including in-situ developments; 

• forest harvesting; and 

• forest fires. 

Industrial soil disturbances always result in the complete loss of wildlife habitat before 
reclamation. In the wildlife modelling appendix of the EIA (Volume 5, Appendix 5-4) and 
the Species at Risk assessment (May 2011, Submission of Information to the Joint 
Review Panel, Appendix B) the indirect effects of various disturbance types on habitat 
due to sensory disturbance and surficial aquifer drawdown are described for each 
species. In accordance with the Terms of Reference for the Joint Review Panel, Shell 
has updated its approach to the consideration of forest fires and forest harvest plans in 
the terrestrial assessment by explicitly simulating these disturbances over the life of the 
Project in the RSA.  The updated PDC provided in Appendix 2 considers this updated 
approach. Methods used for the simulation of forest fires and forest harvest over the life 
of the JPME are presented in Appendix 3.1. 

The effects of the Planned Development Case (PDC) on the abundance and movement 
of wildlife were assessed using a combination of qualitative and quantitative tools. 
Effects of the PDC on abundance were assessed quantitatively in the EIA for black bear 
and moose, as Population Viability Analyses (PVAs) were conducted for those species 
(EIA, Volume 5, Section 7.6.3.1). These focal species were selected because they are 
species of special management concern, their populations are wide-ranging, and 
sufficient information on their life histories exists to conduct a PVA (EIA, Volume 5, 
Appendix 5-4, Section 3.2). The effects of hunting were implicit in the survival rates for 
moose and black bear that were taken from literature (EIA, Volume 5, Appendix 5-4, 
Section 3.2). Access may increase in the RSA, but the effects of increased access on 
wildlife abundance (either due to hunting or changes in predator prey interactions) are 
difficult to quantify, and were not accounted for in the PVAs (JPME Rd1 SIRs, AENV 
476c). A PVA was not conducted for other wildlife largely because insufficient 
information was available on their life histories. However, the effects of the PDC on the 
abundance of all wildlife KIRs and species at risk (SAR) that may be affected by the 
project are assessed explicitly in Appendix 2 in relation to species-specific linkages 
between development and wildlife abundance (as discussed in the EIA, Volume 5, 
Section 7.4 and the Species at Risk assessment in the May 2011 Submission of 
Information to the Joint Review Panel, Appendix B). 
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The effects of the PDC on wildlife movement were assessed quantitatively using a 
Linkage Zone Analysis in the EIA. Moose were selected for analysis because they are 
an environmental indicator species for CEMA-SEWG, they are wide-ranging requiring 
large spaces for movements and are sensitive to disturbance (EIA, Volume 5, Section 
7.6.3.1).  However, the effects of the PDC on the movement of all wildlife KIRs and SAR 
that may be affected by the project are assessed explicitly in Appendix 2.  

b. No activities were excluded from consideration that will have a reasonable likelihood of 
affecting wildlife in the LSA due to the Project or other planned developments.  

 

SIR 19 

 In Chapter 7, Volume 5, Table 7.6-8, Shell provided the reduction in habitat for each 
wildlife KIR for the Planned Development Case. In Shell’s updated cumulative effects 
assessment, the Panel requests that Shell: 

a. provide maps for each wildlife KIR in the RSA indicating the various habitat suitability 
classes that occurred during the pre-industrial baseline, at present and that would 
occur in the future (prior to reclamation and after reclamation and closure). Include 
habitat (for any wildlife KIRs that occurred in the LSA in the pre-industrial baseline) 
that is found in the LSA at present, even if the wildlife KIR does not occur in the LSA 
presently.  

Response: 

a. The requested information is provided in Appendix 4.0 as Figures 1 to 16. The maps 
depict habitat suitability for each wildlife KIR in the Jackpine Mine Expansion RSA during 
the Pre-Industrial Case, 2012 Base Case and 2012 Planned Development Case.  
Habitat suitability in the future can only be represented prior to reclamation at the RSA 
scale because spatial data describing the reclamation plans of planned developments 
are not available.  

Figures show habitat suitability for the following wildlife KIRs: 

• barred owl; 

• beaver;  

• black bear; 

• black-throated green warbler; 

• Canada lynx; 

• Canadian toad; 
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• fisher/marten; and  

• moose. 

 

SIR 20 

 Shell’s residual impact analysis for LSA wildlife abundance in the Application Case 
indicates low local environmental consequences for Black-throated green warbler as 
a result of interaction with infrastructure, increased vehicle-wildlife collisions, and 
sensory disturbance (Volume 5, Chapter 7, Table 7.5-35). In Volume 5, Chapter 7, 
Table 7.6-9, Shell provides pre-mitigation impact classification of effects on wildlife 
abundance, habitat, fragmentation and wildlife movement corridors for the Planned 
Development Case however effects to the abundance of Black-throated green warbler 
are not included. The Panel requests that Shell:  

a. explain why abundance of Black-throated green warbler is not included as a KIR 
in the Planned Development Case (Table 7.6-9). 

Response: 

a. Shell has assessed the effects of the 2012 Planned Development Case (PDC) on the 
abundance of all wildlife KIRs, including black-throated green warbler (Appendix 2, 
Section 3.0). Prior to reclamation, the effects on black-throated green warbler 
abundance and movement due to the 2012 PDC are predicted to be of negligible 
environmental consequences, while the effects on high suitability habitat are predicted to 
be of moderate environmental consequence in the RSA. 

 

SPECIES AT RISK  

SIR 21 

Shell stated in the Federally Listed Species at Risk Surveys November 2011 Report 
that “…the best available information suggests that the abundance of these species is 
not limited by habitat in northeastern Alberta. Therefore, it is likely that species at risk 
(SAR) that use the LSAs will have available high quality habitat elsewhere in the 
region that they can relocate to, and that the loss of high quality habitat within the 
LSAs will not have a significant effect on regional populations.” In Appendix 5-4 of 
Volume 5, Chapter 7, Shell provided habitat suitability for the wildlife KIRs in map 
format. This type of visual information is important. The Panel requests that Shell:  
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a. provide maps for the Jackpine Mine Expansion LSA indicating habitat suitability 
for all SAR assessed in the EIS.  

b. provide maps for each SAR KIR occurring within the RSA indicating the various 
habitat suitability classes that occurred during the pre-industrial baseline, at 
present, and that would occur in the future (prior to reclamation and after 
reclamation and closure). Include habitat (for any SAR KIRs that occurred in the 
LSA during the pre-industrial baseline) that is found in the LSA at present even if 
the wildlife KIR does not occur in the LSA presently.  

Response: 

a. In conjunction with SIR 19, the requested information is provided in Appendix 4.0 as 
Figures 17 to 27. The maps depict habitat suitability (or, in the case of wolverine, core 
security) at the 2012 Base Case and at Closure for all SAR assessed in the EIA for the 
JPME LSA. Core security habitat refers to areas where the probability of contact with 
humans, and the associated risk of mortality, is minimized (May 2011, Submission of 
Information to the Joint Review Panel, Appendix 2). 

Figures show habitat suitability (or core security) for the following wildlife SAR: 

• Canada warbler; 

• common nighthawk; 

• horned grebe; 

• olive-sided flycatcher; 

• rusty blackbird; 

• short-eared owl; 

• western toad; 

• wolverine core security; 

• wood bison; 

• woodland caribou; and 

• yellow rail. 

b. The requested information is provided in Appendix 4.0 as Figures 28 to 49.  The maps 
show habitat suitability for all SAR assessed in the Jackpine Mine Expansion RSA 
during the Pre-Industrial Case, 2012 Base Case and 2012 Planned Development Case. 
Habitat suitability in the future can only be represented prior to reclamation at the RSA 
scale because spatial data describing the reclamation plans of planned developments 
are not available. See response to SIR 21 (a) for the list of wildlife SAR that are 
represented. 
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SIR 22 

 In section 7.1.3, Volume 5, Shell provides its mitigation measures for impacts to 
terrestrial resources. Environment Canada indicates that insufficient information is 
presented to determine the adequacy of the mitigation measures for species at risk. 
The Species at Risk Act, Section 79(2) states that, “The person must identify the 
adverse effects of the Project on the listed wildlife species and its critical habitat and, 
if the Project is carried out, must ensure that measures are taken to avoid or lessen 
those effects and to monitor them…” The Panel requests that Shell:  

a. specify which of the mitigation measures provided will be used to mitigate the 
direct and indirect effects of the Project on each federally listed species at risk, 
and specify how these mitigation measures will eliminate, reduce, control or avoid 
the effects of the Project.  

Response: 

a. Shell disagrees with Environment Canada’s position that insufficient information is 
presented to determine the adequacy of the mitigation measures for species at risk.  

Federally listed Species at Risk (SAR) that may occur in the Local Study Area (LSA) are 
listed in Table 22-1. The mitigations that apply to each SAR, as well as the ways in 
which those mitigations will eliminate, reduce, control or avoid the effects of the JPME 
are described in Table 22-2. Shell’s monitoring and adaptive measures are described in 
Table 22-3. 

Although many of the mitigation measures to which Shell has committed would be 
effective at eliminating, reducing, controlling or avoiding the effects of the JPME for 
wood bison and woodland caribou, these species are not listed in Table 22-2 because 
the Project is not predicted to affect their abundance. There are no predicted effects on 
the abundance of wood bison and woodland caribou because wood bison in Alberta are 
not found east of the Athabasca River, and woodland caribou are virtually absent from 
the LSA.  
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Table 22-1 Potential and Observed Federally Listed Species in the Local Study 
Area 

Common Name Latin Name COSEWIC(a) SARA(a) 
Canada warbler Wilsonia canadensis Threatened Schedule 1: Threatened 
common nighthawk Chordeiles minor Threatened Schedule 1: Threatened 
horned grebe Podiceps auritus Special Concern No Schedule, No Status 
olive-sided flycatcher Contopus cooperi Threatened Schedule 1: Threatened 
peregrine falcon (anatum/tundrius 
subspecies) Falco peregrinus Special Concern No Schedule, No Status 

red knot (rufa subspecies) Calidris canutus rufa Endangered No Schedule, No Status 
rusty blackbird Eughagus caroinus Special Concern Schedule 1: Special Concern 
short-eared owl Asio flammeus Special Concern Schedule 3: Special Concern 
western toad Bufo boreas Special Concern Schedule 1: Special Concern 
whooping crane Grus americana Endangered Schedule 1: Endangered 
wolverine (western population) Gulo gulo Special Concern No Schedule, No Status 
yellow rail Coturnicops noveboracensis Special Concern Schedule 1: Special Concern 
(a) Species at Risk Public Registry 2012. 

Table 22-2 Mitigations and Their Mechanisms for Minimizing the Effects of the 
Project on Federally Listed Species At Risk 

Mitigation Species Affected Mechanisms for Eliminating or 
Minimizing Project Effects 

Reclamation All Species at Risk 

The reclamation of areas disturbed by the 
Project will reduce the effects of the 
Project for all Species at Risk(SAR) as 
habitats are reclaimed and wildlife 
movement improved.  The benefits to 
each SAR will vary with the quantity and 
quality of the reclaimed habitats. 

For the JPME area, Shell is committed to 
not developing within 100 m of 
watercourses outside the development 
area,  including  not clearing these areas 
(JME Rd. 2 SIRs, AENV 41b)  
 
Maintaining treed buffers around or near 
watercourses (EIA: Vol. 5, Section 7.1.3, 
page 7-11; PRM Rd. 1 SIRs, ERCB 371b; 
PRM Rd. 1 SIRs, AENV 444a). 
 
As mining progresses from south to north 
adjacent to the Muskeg River valley, Shell 
will leave a minimum 100 m offset 
(measured at the ground surface) intact 
adjacent to the river valley. (EIA, Vol. 5, 
Section 1.7, Table 1.7-1, page 1-51). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
horned grebe 
common nighthawk 
short-eared owl 
wolverine 
western toad 
yellow rail 

Riparian areas are recognized for their 
significant role in supporting wildlife and 
biodiversity. Avoiding these areas during 
construction and operations will maintain 
breeding and foraging habitat for a 
number of listed bird species and western 
toad that may occur in the JME LSA. 
Also, leaving riparian buffers will help 
maintain potential foraging and travel 
corridors for species moving through the 
RSA, such as wolverine and potential 
dispersal corridors for western toad. 
 
Avoiding these areas during construction 
and operations will:  
• Maintain breeding and foraging 

habitat for a number of listed bird 
species utilizing these areas during 
the breeding season. 

• Maintain potential foraging and travel 
routes for species such as wolverine 
moving through the RSA, thus 
maintaining genetic connectivity. 

• Maintaining dispersal routes for 
western toads between potential 
metapopulations , thus maintaining 
genetic connectivity. 
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Table 22-2 Mitigations and Their Mechanisms for Minimizing the Effects of the 
Project on Federally Listed Species At Risk (continued) 

Shell Canada Limited 

Mitigation Species Affected Mechanisms for Eliminating or 
Minimizing Project Effects 

red knot 
whooping crane 

Avoiding these areas during construction 
and operations will:  
• Create resting opportunities for 

species migrating through the RSA.  

Designing  lighting to reduce light pollution 
in the adjacent wildlife corridor (EIA, Vol. 5, 
Appendix 5-5, Section 4, page 7; PRM Rd. 
1 SIRs, AENV 458 cii). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
horned grebe 
common nighthawk 
short-eared owl  
wolverine 
western toad 
yellow rail 

Proper use of lighting (e.g., shielded 
lighting, directing spotlights away from 
wildlife corridors) will reduce indirect 
habitat loss due to sensory disturbance. 

Canada warbler 
olive-sided flycatcher 
red knot 
rusty blackbird 
horned grebe 
common nighthawk 
short-eared owl  
whooping crane 
yellow rail 

Proper lighting will reduce the collisions of 
avian species at risk with infrastructure. 

Constructing straight roads with long sight 
lines where feasible (EIA, Vol. 5, Section 
7.1.3, page 7-10 and 7-11). 

wolverine 

Straight roads with a long line-of-sight will 
reduce the potential for vehicle-wildlife 
collisions on the lease, thereby 
minimizing the effects of the Project on 
wildlife abundance. 

Planning and sharing access with other 
industrial partners (EIA, Vol. 5, 
Section 7.1.3, page 7-10 and 7-11). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
horned grebe 
common nighthawk 
short-eared owl 
yellow rail 

Sharing access with other industrial 
partners will reduce habitat loss due to 
excessive site clearing. Fewer roads 
throughout the LSA will reduce wildlife-
vehicle collisions, reduce additional 
barriers to movement for wildlife and 
reduce sensory disturbance.  

Posting wildlife crossing signage where 
key wildlife crossing areas are identified 
(EIA, Vol. 5, Section 7.1.3, page 7-10 and 
7-11). 

wolverine 

Alerting construction and operations 
traffic of areas with higher wildlife activity 
will reduce wildlife mortality events by 
minimizing vehicle-wildlife collisions. 

Reducing traffic volumes by continuing to 
transport staff to site using buses (EIA, 
Vol.5, Section 7.1.3, page 7-10 and 7-11). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
horned grebe 
common nighthawk 
peregrine falcon 
red knot 
short-eared owl 
whooping crane 
wolverine 
yellow rail 

Minimizing the volume and frequency of 
traffic along access roads will reduce 
vehicle-wildlife collisions, as well as 
reduce indirect effects such as habitat 
alienation caused from sensory 
disturbance. 
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Table 22-2 Mitigations and Their Mechanisms for Minimizing the Effects of the 
Project on Federally Listed Species At Risk (continued) 

Shell Canada Limited 

Mitigation Species Affected Mechanisms for Eliminating or 
Minimizing Project Effects 

Enforcing traffic speed limits (EIA, Vol. 5, 
Section 7.1.3, page 7-10 and 7-11). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
horned grebe 
common nighthawk 
peregrine falcon 
red knot 
short-eared owl 
whooping crane 
wolverine 
yellow rail 

Complying with traffic speed limits on site 
will reduce the risk of vehicle-wildlife 
collisions, thus minimizing direct mortality 
of federally listed species at risk occurring 
on the JME LSA. 

Undertaking dust control on roads (EIA, 
Vol. 5, Section 7.1.3, pages 7-10 and 7-11; 
PRM Rd. 2 SIRs, AENV 74a). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
horned grebe 
common nighthawk 
peregrine falcon 
red knot 
short-eared owl 
whooping crane 
wolverine 
yellow rail 

Minimizes dust pollution of roadside 
habitats that may deter federally listed 
species from using these areas.   
 
Dust control will also increase visibility 
along roads, reducing the potential for 
wildlife-vehicle collisions and resulting 
effects on the abundance of federally 
listed species.  

Using markers, such as aviation spheres, 
to mark transmission lines, in particular 
those located above tree line or in 
clearings (EIA, Vol. 5, Section 7.1.3, 
page 7-10). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
common nighthawk 
peregrine falcon 
red knot 
short-eared owl 
whooping crane 
yellow rails 

Using aviation markers will increase 
power line visibility and thereby reduce 
avian mortality due to collisions with 
infrastructure.  

Deploying and maintaining an on-demand, 
radar-activated BirdAvert deterrent system 
on the lease, including radar-activated 
scare cannons on the ETF (EIA, Vol. 5, 
Section 7.1.3, page 7-11). 
 
Monitoring and documentation of wildlife 
use and mortality will be completed both 
passively, through site-wide observations 
collected in a centralized database, and 
actively, through the responsibilities of the 
bird deterrent system crew employed in 
daily 10-hour shifts, from the start of spring 
deployment until completion of fall 
demobilization (JME Rd. 1 SIRs, 
AENV 442b). 

whooping crane 
 horned grebe 
red knot 
wolverine 

The use of bird deterrents (e.g., human 
effigies, scare cannons) are proven 
effective at deterring waterfowl and shore 
birds from interacting with tailings ponds, 
radar activated deterrents reduce the 
potential for habituation and are effective 
for a wider range of bird species increase 
the overall effectiveness of keeping 
wildlife from coming into contact with 
tailings ponds, thus reducing migratory 
bird mortality. 

Avoiding clearing between April 1 and 
August 30 to avoid the main breeding bird 
season (EIA, Vol. 5, Section 7.1.3, page 7-
10). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
common nighthawk 
horned grebe 
yellow rail 

Vegetation clearing outside of the main 
breeding season will eliminate mortality of 
nesting migratory birds, which will not be 
present in the JME LSA at that time. 



Shell Canada Limited 3-70 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

Table 22-2 Mitigations and Their Mechanisms for Minimizing the Effects of the 
Project on Federally Listed Species At Risk (continued) 

Shell Canada Limited 

Mitigation Species Affected Mechanisms for Eliminating or 
Minimizing Project Effects 

Prohibiting staff and contractors from 
hunting and trapping on site (EIA, Vol. 5, 
Section 7.1.3, pages 7-10 and 7-11; PRM 
Rd. 2 SIRs, AENV 74a). 

horned grebe 
whooping crane 
wolverine 

On site hunting and trapping prohibitions 
will minimize the indirect effects of the 
Project on the abundance of federally 
listed species that may be intentionally or 
unintentionally harvested. 

Providing construction and project staff 
with environmental awareness training as 
part of their on-site orientation (EIA, Vol. 5, 
Section 7.1.3, page 7-10 and 7-11). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
horned grebe 
common nighthawk 
peregrine falcon 
red knot 
short-eared owl 
whooping crane 
wolverine 
western toad 
yellow rail 

Providing staff with environmental 
awareness training will reduce further 
disturbance (e.g., feeding animals, wildlife 
harassment, etc.) and could contribute to 
population monitoring through collection 
of incidental wildlife sightings. 

Leaving remnant forested areas 
undisturbed where practical (EIA, Vol. 5, 
Section 7.1.3, page 7-10 and 7-11). 

Canada warbler 
olive-sided flycatcher 
rusty blackbird 
common nighthawk 
horned grebe 
short-eared owl 
wolverine 
western toad 
yellow rail 

Keeping remnant forested areas 
undisturbed and intact will:  
• Maintain breeding and foraging 

habitat. 
• Maintain potential travel corridors for 

those remnant areas that are 
contiguous with large forested areas 
outside the LSA. Therefore genetic 
connectivity for species such as 
wolverine moving through the RSA. 

• Maintaining dispersal routes for 
western toads between potential 
metapopulations , thus maintaining 
genetic connectivity. 

Implementing regulatory standard soil 
handling, management and storage 
practices. (EIA, Vol. 5, Section 7.1.3, 
page 7-10 and 7-11). 

All species Improve the effectiveness of wildlife 
habitat reclamation for all SAR. 

Expanding and implementing the existing 
weed control system for the Project area 
(EIA, Vol. 5, Section 7.1.3, page 7-10 and 
7-11). 

All species 
Help maintain the integrity and 
productivity of natural vegetation 
communities important to SARs. 
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Table 22-3 Monitoring and Adaptive Measures 

Mitigation Species Affected Mechanisms for Eliminating or 
Minimizing Project Effects 

Reclamation monitoring at Jackpine 
Mine Expansion will help determine the 
success of re-vegetation and wildlife 
recolonization. The results of monitoring 
will inform decisions of whether existing 
re-vegetation trajectories require active 
intervention within an adaptive 
management framework. Monitoring and 
adaptive management of vegetation on 
reclaimed sites will assist in the 
development of productive vegetation 
communities and the wildlife species at 
risk that depend upon them.  

Canada warbler Shell will structure its monitoring program at 
Jackpine Mine Expansion to align with the 
monitoring programs at its existing 
operations. The program will: 

olive-sided flycatcher 
rusty blackbird 
horned grebe 

• monitor soil and vegetation on the 
reclaimed sites 

common nighthawk 
peregrine falcon 

• assess tree and woody-stemmed plants 
on the reclaimed sites 

short-eared owl 
western toad 

• assess wildlife use of areas reclaimed 
within and areas adjacent to the mine  

whooping crane 
wolverine 

(EIA, Volume 1, Section 20.3, page 20-28). yellow rail 

Canada warbler 
olive-sided flycatcher 

Wildlife monitoring will help inform the 
site-specific implementation of wildlife 
mitigation measures in an adaptive 
management framework. The 
combination of monitoring and adaptive 
management maximizes the 
effectiveness of mitigation measures for 
minimizing effects to wildlife and wildlife 
habitat. 

rusty blackbird 
The Wildlife Monitoring Program will be 
developed collaboratively by government, 
industry and other stakeholders, should the 
project be approved. Shell will continue to 
work closely with these stakeholders to 
identify target species to be monitored (PRM 
Rd. 1 SIRs, AENV 498a). 

horned grebe 
common nighthawk 
peregrine falcon 
red knot 
short-eared owl 
western toad 
whooping crane 
wolverine 
yellow rail 

Project specific wildlife monitoring will involve 
remote cameras to record wildlife use of the 
movement corridors (JME Rd. 2 SIRs, 
AENV 41c). 

The use of remote cameras will help 
monitor the effectiveness of corridors for 
maintaining landscape connectivity.   
 Shell will use adaptive management to 

determine appropriate strategies to increase 
the functionality of the corridors for selected 
target wildlife species if wildlife monitoring 
program indicates that the river corridors are 
not facilitating wildlife movement and habitat 
use as expected (JME Rd. 2 SIRs, AENV 41d 
and 43aii). 

wolverine Local corridor monitoring results will be 
used in an adaptive management 
framework to adjust mitigation measures 
that may improve the functionality of the 
corridor. 

Canada warbler 
Re-vegetating disturbed lands according 
to the reclamation guidelines prepared 
by the CEMA RWG will promote the 
restoration of highly productive 
vegetation communities, including 
wetlands. Productive vegetation 
communities are more likely to provide 
high quality habitat for wildlife species at 
risk. 

olive-sided flycatcher 
Shell will continue its active participation in 
the Cumulative Environmental Management 
Association (CEMA) Reclamation Working 
Group (RWG) that develops reclamation 
guidelines for the Oil Sands Region. (JME 
Rd. 1 SIRs, AENV 429a/ PRM Rd. 1 SIRs, 
AENV 448a). 

rusty blackbird 
common nighthawk 
horned grebe 
peregrine falcon 
short-eared owl 
western toad 
wolverine 
yellow rail 

Shell is committed to regional research 
initiatives between industry and government, 
which will examine the effectiveness of 
wildlife corridors and link wildlife corridor use 
with population demographics at the regional 
scale. Data regarding population 
demographics will be collected using GPS 
collars or DNA sampling techniques (JME 
Rd. 1 SIRs, AENV 439a; JME Rd. 2 SIRs, 
AENV 41c). 

Local monitoring in combination with 
regional monitoring will help evaluate the 
effectiveness of wildlife corridors at 
facilitating wildlife movement and 
maintaining genetic connectivity. wolverine 
Determining appropriate setback 
distances will assist in adaptive 
management of corridors to maximize 
their effectiveness. 
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Table 22-3 Monitoring and Adaptive Measures (continued) 

Shell Canada Limited 

Mitigation Species Affected Mechanisms for Eliminating or 
Minimizing Project Effects 

Shell is participating in the Regional Wildlife 
Habitat Effectiveness and Corridor Program 
Technical Committee under CONRAD 
designed to inform decisions regarding 
appropriate setback distance and corridor 
widths for wildlife along project boundaries 
and adjacent rivers (JME Rd.1 SIRs, AENV 
439cv). 

 

References: 

Species at Risk Public Registry. 2012. http://www.sararegistry.gc.ca. Accessed March 22, 
2012. 

 

AQUATIC RESOURCES 

FISH AND FISH HABITAT 

SIR 23 

 In the EIA Volume 4B Appendix 4-6 Section 5.1 Shell mentions having chosen, of eight 
proposed fish habitat compensation options, the creation of a compensation lake in 
the lower Big Creek and lower Redclay Creek watersheds (Option 1). These works are 
located on the Pierre River Mine lease area and are intended to address both 
proposed Jackpine Mine Expansion and Pierre River Mine fish habitat compensation 
requirements. The Panel requests Shell:  

a. clarify, in the event that the Pierre River Mine Project does not proceed, whether 
Shell would still use Option 1 as its proposed compensation plan. If not, provide 
which alternate option would be used to compensate for Jackpine Mine Expansion 
specific project effects and the rationale for that choice. If no options already 
presented apply, describe the features of a Jackpine Mine Expansion specific 
habitat compensation plan. 

Response: 

a. In the event that Pierre River Mine does not proceed, it is Shell’s intention to continue to 
advance the development of Option 1.  Accordingly, the No Net Loss Plan being 
developed for the JPME and PRM proposes this location for fish habitat compensation, 
with the understanding its final size will be dependent on whether one or both proposed 
projects are approved. 

http://www.sararegistry.gc.ca/


Shell Canada Limited 3-73 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

The final decision on the appropriate location for fish compensation habitat is contingent 
on a number of factors including cost, regulatory approval, technical feasibility, 
constructability and acceptability to stakeholders.  At this time, Shell’s intention is to use 
the lower Big Creek and lower Redclay Creek watersheds as compensation for the 
JPME Project, however, if any of the aforementioned or other factors preclude 
development of fish habitat compensation in this location, Shell will follow the 
appropriate regulatory process to choose an alternative location for approval.   

 

WATER QUALITY/QUANTITY 

SIR 24 

 In its 2008 update report (Fort McKay Lease exclusion scenario Section 2.6.2.2 p. 40) 
Shell states that the “predicted groundwater discharges downstream of the South Pit 
Lake and Muskeg Creek (Assessment Node M1) is about 35 L/s (or about 59%) lower 
at the end of mining (2049) and about 10 L/s (or about 24%) lower at closure/far future 
(2065/2165) compared to the EIA”. In its subsequent conclusion section 
(Section 2.6.2.3 p. 42) Shell states that “overall groundwater discharge rates and 
water quality are similar to the EIA”. The Panel requests Shell:  

a. clarify the apparent discrepancy between these two statements.  

Response: 

a. In the 2008 EIA, Section 2.6.4, Page 32, Shell notes that, “Generally, predicted changes 
in groundwater discharge to surface water ... are similar between the mine plan 
excluding the Fort McKay Lease and the EIA”.  It goes on to list some exceptions, as 
noted in the above preamble of this SIR. These listed exceptions highlight changes to 
groundwater discharge rates, some of which increase and some of which decrease 
compared to the original EIA (EIA, Volume 4, Section 6).  Groundwater discharges 
directly to watercourses generally decreased while discharges to .pit lakes generally 
increased compared to the EIA. The net change in groundwater seepages, including the 
listed exceptions, did not substantially change the results of the water quality modelling, 
which led to the conclusion that overall groundwater discharge rates and water quality 
are similar to the EIA. 

 

Shell Canada Limited 
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AQUATIC HEALTH 

SIR 25 

 Shell states in the EIA Volume 4A (p. 6-487, 488) that potential changes to fish 
concentrations were estimated by multiplying predicted median fish metal 
concentrations in water by parameter-specific Bioaccumulation Factors (BAFs) but 
only those parameters for which toxicological benchmarks could be defined are 
considered. The EIA lists a number of model assumptions including BAF values 
designed to predict long term average concentrations in fish “at equilibrium”. The 
Panel requests Shell:  

a. describe how it addressed bioaccumulation for those constituents for which no 
thresholds and therefore no BAFs were calculated.  

b. provide mitigation measures where no thresholds were available for those 
constituents.  

c. discuss the potential limitations of applying BAFs calculated for ‘fish at 
equilibrium’ given that there are potential changes to water quality/quantity 
expected throughout the life of the Project and into the Far Future.  

Response: 

a. The aquatic health component considered multiple lines of evidence for this 
assessment, and one of those lines of evidence was bioaccumulation in fish. The 
primary approach to assessing potential impacts on aquatic health was an 
external-exposure-based (i.e., water) assessment involving comparison of predicted 
water concentrations of Substances of Potential Concern (SOPCs) to conservative 
chronic effects benchmarks. For substances that do not biomagnify (i.e., most metals 
and most naturally-occurring organic substances), this approach is considered to be an 
appropriate indicator of aquatic effects that integrates potential toxicity as a result of 
interactions at respiratory surfaces, absorption into and reactivity in tissues, and 
potential bioaccumulation in tissues. Accordingly, comparisons to water concentrations 
to Chronic Effects Benchmarks (CEBs) can account for bioaccumulation pathways, 
particularly when the CEBs were derived based on chronic tests of sufficient duration for 
internal tissue residues to approach steady state or equilibrium.  The above rationale is 
generally supported by the Canadian Council of Ministers of the Environment (2007). 
Provided that substances do not biomagnify, bioaccumulation potential is captured by 
way of the water-based approach. 

It is also understood that an internal-residue-based (i.e., tissue) approach, such as that 
advocated by McCarty and Mackay (1993) or Jarvinen and Ankley (1999), can provide 
important and complementary information where sufficient data are available to develop 
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scientifically-robust and accepted tissue thresholds.  Bioaccumulation potential was 
estimated for the twelve constituents for which accepted tissue thresholds (i.e., those 
proposed by Jarvinen and Ankley 1999) were available. For the remaining substances, 
reliable thresholds were not available, meaning that it was not possible to examine this 
additional tissue residue line of evidence. However, based on the following 
considerations, the water-based CEB assessment is expected to have adequately 
addressed accumulation issues for the SOPCs that were not assessed using the tissue 
bioaccumulation approach: 

• Major ions and nutrients – these SOPCs exert effects via osmotic stress, or 
indirectly via enrichment of lower trophic levels, but not via absorption and 
accumulation in organisms. Thus, aquatic health effects from these substances are 
best represented using the water-based approach. 

• Metals – The metals for which bioaccumulation and potential biomagnification are 
considered important (i.e., Hg and Se) were assessed quantitatively for 
bioaccumulation potential and tissue-based responses. This assessment involved 
estimation of fish tissue metals concentrations using parameter-specific 
Bioaccumulation Factors (BAFs) and comparison of estimated fish tissue metal 
concentrations to toxicological benchmarks that have been shown in laboratory 
studies to cause sublethal effects in fish (Jarvinen and Ankley 1999). The remaining 
metallic SOPCs (metals and metalloids) that were not assessed directly for 
bioaccumulation are not typically identified as undergoing significant 
bioaccumulation or biomagnification (CCME 2007). In addition, for these substances 
bioaccumulation is not the key factor driving toxicity. Instead, bioreactivity (as 
indicated by the results of chronic toxicity testing) is considered the key factor 
(CCME 2007). Thus, potential aquatic health effects from these substances were 
adequately assessed using the water-based approach. 

• Organics – None of the organics identified as SOPCs are expected to undergo 
significant bioaccumulation or biomagnification. It has been well-established that 
Polycyclic Aromatic Hydrocarbons (PAHs) are rapidly metabolized in teleost fish 
(Varanasi 1989; Government of Canada 1994) resulting in tissue burdens that are 
often non-detected, or at very low levels. Thus, the potential effects from PAHs are 
best evaluated considering external exposure concentrations (i.e., water) or via 
direct assessments from field-based monitoring of pathology. Naphthenic acids 
have structures and functional groups that would also cause them to be metabolized 
rapidly in teleost fish. Thus, the water-based assessment was considered 
appropriate for these SOPCs. 

b. As discussed above, the combination of approaches including tissue residue benchmark 
comparisons and the CEB approach is believed to be protective of aquatic life. 

Shell is an active participant in CONRAD, which is examining the bioaccumulation in fish 
and wildlife tissues of constituents associated with reclamation waters.  The results of 
this research will be used to help design monitoring programs, if the need for such 
programs is identified, as well as additional mitigation if deemed necessary. 
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c. In this context, ‘equilibrium’ actually refers to ‘steady state’, as defined by Gobas and 
Morrison (2000): 

“This situation applies when the total flux of chemical into an organism equals the total 
flux out with no net change in mass or concentration of the chemical. Steady-state 
differs from equilibrium in that it is achieved as a result of a balance of transport and 
transformation processes acting upon the chemical, whereas an equilibrium is the end 
result of a physical-chemical partitioning process.“ 

For the purposes of the assessment, ‘equilibrium’ or ‘steady state’ is the maximum 
concentration state that is approached over time, at a given environmental exposure 
concentration. Variability in exposure conditions will cause proportional changes in 
steady state concentrations. 

The project water concentrations used for estimating fish tissue burdens were based on 
the highest median concentration at each node from all snapshots.  These were deemed 
to represent a reasonable worst-case long-term concentration for each SOPC.  
Combined with a steady-state BAF, which represents the peak accumulation over time, 
the predicted tissue burdens were also considered to represent reasonable worst-case 
long-term accumulation of SOPCs. It is acknowledged that for short periods of time (i.e., 
days to weeks), exposure concentrations in water may exceed these upper-bound 
median values. However, the influence of these peaks on SOPC bioaccumulation and 
the resulting potential for aquatic health effects is expected to be low because such 
periods would be offset by periods of time when SOPC concentrations were below the 
highest median concentration. Because the aquatic effects thresholds were derived 
based on chronic effects from long-term exposure and accumulation, transient changes 
and daily variability in water quality parameters are not expected to result in large 
variations in bioaccumulation.    

References: 

CCME (Canadian Council of Ministers of the Environment). 2007. A protocol for the 
derivation of water quality guidelines for the protection of aquatic life 2007. In: 
Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the 
Environment. Winnipeg, MB, Canada. Available at: ceqg-
rcqe.ccme.ca/download/en/220/ 

Gobas, F.A.P.C. and H.A. Morrison. 2000. Bioconcentration and biomagnification in the 
environment. In: Boethling RS, D Mackay, eds. 1999. Handbook of Property 
Estimation Methods for Chemicals: Environmental and Health Sciences. CRC, Boca 
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SIR 26 

 In EIA Volume 4A Section 6.6.4.3 (p. 6-496) Shell states that chronic effect 
benchmarks (CEBs) were derived for all substances of special concern (SOPCs) with 
the exception of the major ions, nutrients, naphthenic acids and TDS. CEBs were 
developed to gauge the potential effects on downstream aquatic communities based 
on background water quality and anticipated discharge water quality. In its EIA 
sufficiency review (5.5 p. 9-10) Environment Canada states that since CEBs were at 
times developed from acute lethality data without adding a safety factor (thus 
inferring an elevated CEB) that the aggregated impact on aquatic ecosystems has not 
been estimated with sufficient confidence. The Panel requests that Shell:  

a. discuss the repercussions associated with any aggregated effects on the 
environment from those CEBs developed without having a safety factor added to 
the computation and possible mitigation for addressing any aggregated effects 
identified.  

Response: 

a. With regard to the application of safety factors to the subchronic and/or lethal endpoints, 
the use of safety factors in ecological risk assessment is the subject of considerable 
scientific debate (Chapman et al. 1998; Forbes and Calow 2002).  Although safety 
factors decrease the probability of a false negative outcome, the uncertainty in their 
application is very large. When applied in a concentration-response or Species Sensitive 
Distribution (SSD) framework, it is difficult to discern between the technical toxicity 
results and the arbitrary layers of precaution added to the analysis. The use of safety 
factors is explicitly discouraged in the newly completed Federal Contaminated Sites 
Action Plan (FCSAP) Ecological Risk Assessment Guidance (Environment Canada 
2012, in press).  The guidance document cites several arguments against their 
indiscriminate use, including directional bias in their influence on risk estimates (i.e., in 
the direction of over-conservatism), lack of technical basis, compounding conservatism, 
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lack of transparency and incompatibility with new methods. The incompatibility of safety 
factors with the SSD approach is specifically mentioned in Environment Canada (2012).  
Furthermore, although CCME (2007) recommends a safety factor approach when data 
sets are insufficient for development of an SSD, it provides no guidance for application 
of safety factors to individual data points when an SSD approach is applied. 

Rather than confound the SSD with application of uncertain safety factors, it is more 
appropriate to consider uncertainty in SSD data selection and statistical methods as a 
separate element of the Chronic Effects Benchmark (CEB) evaluation process. This is 
consistent with Environment Canada (2012) guidance for effects assessment.  By 
examining the underlying data sets, it is possible to provide context regarding the degree 
to which inclusion of less than ideal test endpoints may have influenced the degree of 
conservatism. Inclusion of these data has the potential to push the HC5 results upward, 
downward, or have minimal effect, depending on the number, type, quality, and reliability 
of additional endpoints.  This uncertainty evaluation is best performed without making 
numerical adjustments (particularly application of arbitrary safety factors) to individual 
test endpoints prior to SSD application.  

For these reasons, the CEBs developed for the EIA according to the SSD approach do 
not have safety factors included in their derivation (Note: CEBs were developed for the 
EIA, as described in Volume 4B, Appendix 4-2, Section 3 and then, subsequently, the 
CEBs were updated to include more recent data and to align with the approach 
described in CCME [2007]. The updated CEBs are presented in Appendix 3.6).   

It is understood that inclusion of studies with lethal endpoints, or conducted over shorter 
time frames than those recommended in CCME (2007) for chronic benchmark 
derivation, leads to some uncertainty as to how protective the CEBs may be against 
potential aggregated effects in the environment. As described in Appendix 3.6, some 
subchronic tests with lethal endpoints were retained in the derivations to maintain 
suitable sample sizes for the Species Sensitive Distribution (SSD) approach, and to 
retain toxicity endpoints for shorter term studies that were in some cases among the 
more sensitive responses identified in the literature. Given the merits of the SSD 
approach (i.e., ecosystem approach which takes into account redundancy in biological 
communities), it was deemed preferable to include some imperfect endpoints to facilitate 
use of SSDs rather than apply the “single test endpoint plus safety factor” approach. 

It is acknowledged that the uncertainty associated with inclusion of these subchronic 
data could be important if the endpoints biased the SSD curves such that the CEBs are 
not adequately protective of the chronic effects that they are intended to address.  
However, based on the following considerations, Shell believes that, despite the 
inclusion of these endpoints, the CEBs are adequately protective of potential aggregated 
effects on the environment:  

• CEBs were developed for total concentrations of SOPCs. As discussed in CCME 
(2007), benchmarks based on total concentrations are conservative because they 
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do not factor in bioavailability. The inherent assumption that predicted 
concentrations of SOPCs have 100% bioavailability introduces conservatism in the 
CEB derivation.   

• The underlying toxicity data are likely to have conservatism due to preferential use 
of sensitive indicator organisms in ecotoxicity programs. The scientific literature 
often emphasizes species that are known to be sensitive to individual substances 
because of the historical approach to setting benchmarks based on the most 
sensitive species response. Also, natural populations are known to undergo 
acclimation to metals that are essential nutrients (including copper), as well as 
adaptation to naturally occurring substances in the environment (SAB 2008; 
Janssen 2000; Klerks and Weiss 1987) and these processes are not reflected in 
laboratory-cultured test organisms.  

• False positives are expected to be present in the data set, and these results can 
cause anomalously low values that significantly influence the calculations of the 
HC5 (a value which denotes a concentration that is hazardous to no more than 5% 
of species within a community) using the SSD method. For example, the results of 
the Birge (1978) and Birge et al. (1979, 1980) data were retained for several of the 
SOPCs in spite of strong suspicion that these results are unreliable. For example, 
de Schamphelaere et al. (2010) provides detailed evaluation of molybdenum toxicity 
data, provides a detailed discussion of quality assessment and screening, and 
presents the results of recent testing using standardized protocols that invalidate the 
Birge results. However, for other substances, the Birge (1978) and Birge et al. 
(1979, 1980) data were retained due to insufficient evidence to justify removal, and 
we believe that such inclusion introduces a bias toward lower CEBs.  

• The nature of the statistical models used to derive the SSDs is such that at very low 
percentages of species affected (i.e., the HC5 which was used to derive the CEBs), 
the model estimates are driven primarily by the sensitive results at the lower end of 
the curve, whereas the shape of the curve and higher estimates (e.g., the HC50) 
would be affected by less sensitive endpoints. Thus the SSD calculations would be 
relatively insensitive to higher subchronic or lethal concentration thresholds. 
Conversely, where these thresholds were among the more sensitive endpoints, the 
inclusion had the potential to push the SSD curve toward a more protective HC5 
value. The inclusion of subchronic and lethal endpoints, therefore, has the potential 
to influence the HC5 value in either direction, and is not simply a case of making the 
HC5 estimates less conservative. 

Shell will work with regulators and stakeholders to develop a detailed aquatics 
monitoring program for the proposed Project.  Building on the conceptual plans 
described in Appendix 4-9 of the EIA, it is anticipated that the detailed aquatic effects 
monitoring program for the expanded Jackpine Mine will incorporate whole effluent 
testing and monitoring of aquatic health, and allow early-warning identification of 
aggregated effects, followed by adaptive management actions as needed to mitigate 
these effects. 
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NAVIGATION 

SIR 27 

 In its 2010 Muskeg River Navigability Assessment (p. 94-96) Golder and Assoc. 
identified specific activities affecting navigability. The Panel requests Shell: 

a. describe the types of vessels (commercial, recreational, traditional) used to 
navigate on the Muskeg and Athabasca Rivers.  

b. detail the extent of navigation (i.e., how many users are likely affected) on both 
watercourses in the Muskeg and Athabasca River watersheds within the RSA.  

c. identify sections of navigable watercourses that would experience changes in 
stream flow / depth and the influence of fluctuations on navigability to important 
First Nations sites.  

d. describe effects of proposed fish habitat compensation and reclamation works on 
navigation, how these effects will be mitigated, and the significance of residual 
effects on navigation.  

e. discuss whether proposed changes to the Muskeg River diversion from pipeline 
to channel and potential changes to associated bridge works will affect 
navigation.  

f. ensure that, in its updated cumulative effects assessment, it takes into account 
influences such as: overall water withdrawals, climate trends, water diversion, 
natural river fluctuation, sand movement, and dredging.  
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Response: 

a. Based upon the available information, the primary type of vessels used to navigate the 
Athabasca River and Muskeg River are recreational. Vessels on the Athabasca River 
may include canoes, kayaks, jet boats and other small outboard motor boats, while 
smaller boats, canoes and kayaks may be used on the Muskeg River.  Borealis Canoe 
Club in Fort McMurray indicated that one commonly used canoe and kayak route is from 
Fort McMurray to Shell Landing, on the Athabasca River (Borealis Canoe Club 2012).  

Downstream of the Muskeg River Mine, the Muskeg River is used recreationally for 
canoeing and kayaking due to its Class I and Class II rapids (Borealis Canoe Club 
2012). 

Both the Athabasca Chipewyan First Nation (ACFN) and Mikisew Cree First Nation 
(MCFN) have indicated that boats are used for harvesting wildlife, and typically require 
water depths of 1.2 metres (Candler et al. 2010). The available information does not 
identify any current commercial boat traffic on the Athabasca or Muskeg Rivers. 
However, prior to 1997 and the implementation of winter roads, parts of the Athabasca 
River system were dredged by the federal government to allow for commercial 
navigation of barges. 

b. The available information does not identify the number of users on the Muskeg and 
Athabasca Rivers.  

c. Reaches of both the Muskeg and Athabasca Rivers downstream of Jackpine Mine 
Expansion (JPME) will experience changes in flow due to the project; however, the 
associated changes in stream depth will negligibly affect the ability to navigate to all 
sites along these watercourses, including important First Nation sites. 

Within the JPME local and regional study areas, the mouth of the Muskeg River and the 
Athabasca River have been identified as navigable watercourses that are important to 
First Nations. Based on the report, As Long as the Rivers Flow (Candler et al. 2010), 
which includes results of consultations with the ACFN and MCFN, the instances of lost 
use due to lower water levels are noted predominantly along the Athabasca River from 
Fort McKay to the Firebag River. Within this reach of the Athabasca River, Candler et al. 
(2010) document that the majority of the reported navigational incidents and hazards 
occur at sand bars. 

For the Athabasca River, mean water level changes due to the mining operations will not 
be substantially altered (predicted changes +/- 0.01 m for both mean annual flows and 
for 2, 20 and 100 year flood flows). A detailed analysis of water level changes can be 
found in the EIA, Volume 4, Section 6.4.7. and Appendix 1.0, Section 5.3.2 of this 
submission. 

For the Muskeg River, mean open water flows and water depths are predicted to be 
lower to a maximum of 0.01 m (August 2010, Jackpine Mine Expansion Project & Pierre 
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River Mine Project, Federal Information Requests, Appendices, Navigability Assessment 
Information Request – JPME). In terms of navigability, the lowered water depths over a 
range of flow conditions are not deemed to be a limiting factor for navigation.  

d. The Redclay Compensation Lake will be developed in a valley parallel to the Athabasca 
River and will receive flows from Big Creek and Redclay Creek. Outflows from the 
Redclay Compensation Lake to Athabasca River will be similar to the existing flows. As 
Redclay Creek is not classified as navigable, the only potential effects on navigability will 
be on the Athabasca River (Letter from Transport Canada to Shell, February 23, 2010, 
Navigability Assessment Results for the Proposed Pierre River Mine (PRM) and 
Jackpine Mine Expansion (JPME) Projects). Since the outflows from the Redclay 
Compensation Lake will be similar to existing combined outflows from Big Creek and 
Redclay Creek into the Athabasca River, there is no expected effect on the navigation 
within the Athabasca River.  Further details of the Redclay Compensation Lake can be 
found in the August 2010, Jackpine Mine Expansion Project & Pierre River Mine Project, 
Federal Information Requests, Appendices, Navigability Assessment Information 
Request – PRM. 

The only reclamation work for JPME anticipated to potentially affect navigability is the 
diversion of flows from the upper Muskeg River through the JPME pit lakes in the final 
closure channels. Once this diversion is complete, navigation would be wholly through 
the newly established closure channels and pit lakes.  It is anticipated that this transition 
period will be of short duration (i.e. days to weeks). 

e. The proposed change from a pipeline to the Muskeg River diversion channel and the 
proposed bridge works on the Muskeg River are anticipated to maintain navigation. 

Proposed changes to the Muskeg River diversion from pipeline to channel will eliminate 
a previously proposed barrier to navigation (i.e., the pipeline) maintaining flows of the 
river through the JPME development area.  Proposed erection of a single-span bridge 
over the Muskeg River Bridge will be undertaken in consultation with Transport Canada 
to ensure navigation meets the requirements of the Navigable Waters Protection Act as 
further discussed in the response to JRP SIR 28. 

f. In the updated cumulative effects assessment, influences of overall water withdrawals, 
climate change, water diversion, and natural river fluctuations have been taken into 
consideration. This information is included in Appendix 2, Section 3.3. 
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SIR 28 

 On page 75 of its 2010 Muskeg River Navigability Assessment Shell states: “to 
mitigate for loss of navigation along the Muskeg River over the period of 2041 to 
closure, Shell proposes to provide land transportation through the Project area for all 
river users with legitimate reasons for riverine travel.” However, Shell did not include 
any mitigation for user access during the construction and operational phases of the 
Project. The Panel requests that Shell: 

a. outline any proposed mitigation during construction / operational phases to 
address user access through the Project area for the period between Project 
inception and 2041. 

Response: 

a. To clarify, as stated in the December 2007 Jackpine Mine Expansion, Volume 1, Section 
10.5, once active mining requires Muskeg River diversion in 2041, a pipeline system 
was proposed. Shell committed to provide land transportation through the Project area 
for all river users with legitimate reasons for riverine travel as a mitigation along specific 
reaches of the Muskeg River given that use of this pipeline system would preclude 
riverine passage and fishing between the upper and lower reaches of the Muskeg River.  

The Muskeg River Diversion Alternative (MRDA) proposed in the May 2011, Submission 
of Information to the Joint Review Panel, is an open diversion channel that will provide 
unobstructed riverine navigation through the project area over the life of the project.  

For the construction/operational phase prior to 2041, there are two Project-related 
activities that could affect navigation along the Muskeg River:   

Indirect water withdrawal through groundwater dewatering and close-circuiting of surface 
water runoff (project inception to closure) 

In the August 2010 Jackpine Mine Expansion Project and the Pierre River Mine Project, 
Federal Information Requests, Appendix 3, Navigability Assessment Information 
Request - JPME,  Shell assessed effects of indirect water withdrawal noting mean open-
water river water depth reductions over the project life of no greater than 1 cm.  
Accordingly, obstruction to navigation due to indirect water withdrawal is not anticipated 
and mitigations are not required.  
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Bridge erection across the Muskeg River to access the proposed north overburden 
dump (construction estimated between 2024 and 2029) 

In the November 2011 submission to Transport Canada called Jackpine Mine Expansion 
Project Proposed Muskeg River Bridge Crossing, Shell provided preliminary bridge 
information suggesting a design comparable to a bridge erected across the Muskeg 
River by Shell in 2010.  The design proposes a single span bridge with a minimum 3 to 
7 m vertical clearance above the river (depending on the natural variation of river flow 
conditions).  While these designs are preliminary, Shell clearly stated its intentions to 
work with Transport Canada to ensure the bridge meets applicable navigation-related 
requirements.  Accordingly, obstruction of navigation due to the bridge is not anticipated 
given the proposed mitigations. 

 

CAPACITY OF RENEWABLE RESOURCES 

SIR 29 

 The Joint Panel is required to consider the capacity of renewable resources that are 
likely to be significantly affected by the Project to meet the needs of the present and 
those of the future. The Joint Review Panel Terms of Reference defines renewable 
resources as fish, wildlife, trees, water quality and quantity, and airshed which are 
replaced and replenished, on an ongoing basis, either naturally or by human actions. 
The Panel notes that assessing the effect of the Project on a renewable resource is 
not the same as assessing the capacity of a renewable resource. Both ACFN and 
MCFN have expressed concern regarding potential residual effects on renewable 
resources and their capacity to meet the needs of current and future generations.  

 For any of the above renewable resources that Shell indicated would be significantly 
affected (high environmental consequence) in the LSA, the Panel requests that Shell 
provide an assessment of the capacity of those renewable resources including:  

a. an indication as to the way in which the capacity of renewable resources were 
measured or evaluated; and  

b. a determination of the significance of the residual effects on renewable resources 
and the resulting capacity of those resources to meet the needs of current and 
future generations.  
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Response: 

The following is in response to both parts (a) and (b) of the information request. 

Shell’s EIA, as amended, provides an assessment of JPME effects.  For most EIA 
components, this includes direction, magnitude, geographic extent, duration, reversibility and 
frequency of the effect, at both the LSA and RSA levels.  In addition, a PDC is assessed in 
support of the cumulative effects assessment.  These various components of the 
assessment in turn inform a determination of the environmental consequence of those 
effects.  For those effects that have a moderate or high environmental consequence, a 
further significance determination was undertaken.  

Accordingly, contrary to the statement contained in the preamble, Shell does not necessarily 
consider effects that are of high environmental consequence to be significant for the 
purposes of the EIA.  The significance of an effect to an environmental receptor, including 
the renewable resources listed in the preamble, must be determined in a context that reflects 
the extent, availability and use of those resources.  For example, the terrestrial assessment 
considers the overall capacity of an environmental resource to support the ongoing and 
future use of that resource at the RSA level.  This is because the LSA is delineated based 
primarily on the footprint of the development and the listed renewable resources are present 
throughout the RSA, and users of those renewable resources use those resources 
throughout, and in certain cases beyond, the full extent of the RSA.   

Of the renewable resources that will be affected by JPME, only wildlife habitat was identified 
as having environmental consequence ratings with a negative direction (adverse effect) and 
moderate or high environmental consequence ratings in the LSA after reclamation and other 
mitigation. 

After reclamation, positive moderate or high environmental consequences of effects to 
wildlife were predicted at the LSA scale for the habitat of: 

• beaver (high); 

• Canada lynx (high); 

• Canadian toad (high); 

• black bear (high); 

• Canada warbler (high); and 

• olive-sided flycatcher (high). 

After reclamation, adverse moderate or high environmental consequences of effects to 
wildlife were predicted at the LSA scale for the habitat of: 

• black-throated green warbler (high); 

• common nighthawk (moderate); 
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• western toad (high); 

• horned grebe (high); 

• short-eared owl (high); 

• rusty blackbird (high); and 

• yellow rail (high). 

Project effects that may be significant are those which were predicted to result in moderate 
or high environmental consequence ratings after reclamation and other mitigation, and at the 
appropriate scale of assessment for each Key Indicator Resource (KIR).  However, for 
wildlife species, which are mobile and contiguous with regional populations, significance 
must be assessed at the Regional Study Area (RSA) scale.  As stated by CEAA (1999), it is 
important to “evaluate significance in consideration of other than just local, direct effects” 
(p.3) and “expand boundaries sufficiently to address the cause-effect relationships between 
actions and VECs” (p.14). At the RSA scale, the JPME is predicted to result in a loss of high 
suitability habitat prior to reclamation that does not exceed about 3% of that present in the 
Base Case for any wildlife species.  The JPME is not predicted to affect the viability of any 
wildlife species at the RSA scale.  At the RSA scale, environmental consequences for the 
effects of the Project on wildlife habitat prior to and after reclamation range from negligible to 
low, and are not significant.  The environmental consequences of the effects of the Project 
on the abundance and movement of wildlife KIRs and Species at Risk (SAR) also range 
from negligible to low.   

On this basis, Shell has determined that the Project is not likely to result in any significant 
adverse environmental effects on fish, wildlife, trees, water quality, water quantity and 
airshed.  It therefore follows that the capacity of those renewable resources to meet the 
needs of current and future generations remains intact.  While there will be impacts of 
moderate and high environmental consequence within the LSA during operations and at 
Closure, the capacity of regionally available renewable resources outlined in the preamble 
remains intact.  Therefore, there is not likely to be any significant adverse effects due to the 
Project on the capacity of fish, wildlife, trees, water quality, water quantity and airshed to 
meet the needs of current and future generations in the region.  
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ABORIGINAL RIGHTS AND INTERESTS 

SIR 30 

 Shell states, in its January 18 response under Aboriginal Rights and Interests, page 
36 that “In consideration of the TEK and TLU information available, Shell is 
undertaking to assess cultural effects.” 

The Panel’s Terms of Reference indicate that the Joint Review Panel shall consider 
any effects (including the effects related to increased access and fragmentation of 
habitat) on hunting, fishing, trapping, cultural and other traditional uses of the land 
(e.g. collection of medicinal plants, use of sacred sites), as well as related effects on 
lifestyle, culture, health and quality of life of Aboriginal persons. The Panel requests 
that Shell:  

a. ensure that the above requirements are included in its assessment of the cultural 
effects and provide a date of when this assessment will be made available to the 
Panel. 

b. ensure Shell’s assessment includes the potential effects specific to each First 
Nation or Aboriginal group. 

Response: 

a. Shell has completed its cultural effects assessment (Appendix 5).  The assessment 
presents a discussion of the effects associated with JPME on elements of Aboriginal 
culture, including those pertaining to lifestyle, health and quality of life, hunting, fishing, 
trapping and other traditional uses of the land.  It is based on the results of discipline-
specific impact assessments including the socio-economic impact assessment, the 
wildlife effects assessment, the TLU assessment, the human health risk assessment 
and the wildlife health risk assessment.   

b. The focus of Shell’s assessment is on JPME effects on the culture of each potentially 
impacted Aboriginal group and First Nation whose traditional use overlaps the project 
footprint, including the Athabasca Chipewyan First Nation (ACFN), the Fort McKay First 
Nation (FMFN), the Mikisew Cree First Nation (MCFN), the Fort McMurray First Nation 
#468, and Métis Locals 63, 125 and 1935. The assessment relies, in part, on studies 
commissioned by the Aboriginal communities themselves, including cultural impact 
information.   
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SIR 31 

 Under the Panel’s Terms of Reference, the Joint Review Panel shall consider “Any 
effects of alteration to access into area used by aboriginal persons for traditional 
uses.” The Panel requests that Shell:  

a. provide an assessment of potential effects of alteration to access into areas used 
by Aboriginal persons for traditional uses as well as access to and use of reserve 
lands. Include any potential effects of alteration related to fragmentation, water 
quality and water quantity. 

b. specify which First Nations or Aboriginal groups, that access land in the regional 
study area, are affected by the above and explain how each group is affected. 

Response: 

a. The TLU assessment contained in the EIA, Volume 5, Section 8.3, assessed the 
potential impacts of JPME activities on specific linkages within the terrestrial and 
aquatics RSAs, which includes reserve lands. These linkages included changes in 
access by traditional users. The effects of the JPME on land access were assessed in 
the Resource Use Assessment in the EIA, Volume 5, Section 8.4.6.  This assessment 
considered effects associated with fragmentation and concluded that Project-related 
activities are expected to have a negligible environmental consequence on land access 
in the LSA and RSA. 

A subsequent significance assessment of JPME effects on TLU was completed by 
Golder Associates on behalf of Shell and is based on additional reports prepared by 
Aboriginal groups following the EIA filing in 2007. Shell filed the assessment, 
Submission of Additional Traditional Knowledge and Traditional Land Use Information, 
with the JRP on November 15, 2011. Since a review of the additional TLU information 
indicates that it is consistent with the information used in the EIA, Shell has concluded 
that the linkages considered in the EIA and the conclusions of the TLU assessment 
remain unchanged.  That is, the review concluded that JPME will not prevent traditional 
land users from accessing any areas in the region, except within the development area 
itself prior to site reclamation.  

Further information with regard to effects of access is contained in the Cultural 
Assessment, Appendix 5, Section 4.0.  The information concludes that changes in land 
access, as a result of the projects, are expected to have a negligible effect on intangible 
elements of culture, as Aboriginal people will retain access to land to carry out traditional 
activities.  

b. The zones of traditional use, as shown in Figure 8.3-2 of the EIA, Volume 5, Section 8, 
represent the joint use of a region and its resources by the members of nearby 
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Aboriginal communities that practice relatively similar traditional pursuits. First Nations 
and other Aboriginal groups whose traditional use overlaps the JPME footprints include 
the Athabasca Chipewyan First Nation (ACFN), the Fort McKay First Nation (FMFN), the 
Mikisew Cree First Nation (MCFN), the Fort McMurray First Nation #468, and Métis 
Locals 63, 125 and 1935.   

A review of the traditional land use information available from these Aboriginal groups 
suggests that each group used land in the proposed development area for traditional 
purposes and for access to other adjacent areas.  Shell has conservatively assumed 
that access-related changes affect each group equally.  These effects are discussed in 
SIR 31a. 

 

SIR 32 

 As related effects on lifestyle, culture and quality of life of the Aboriginal peoples are 
of interest to the Panel (Terms of reference, Part III-Scope of the factors) and that the 
Alberta Environment Terms of Reference, section 10, provides for an assessment of 
the socio-economic factors. The Panel requests that Shell:  

a. provide an assessment of the socio-economic effects for each First Nation or 
Aboriginal group respecting Aboriginal rights and interests before and after 
reclamation. 

Response: 

a. Appendix 6 contains Shell’s assessment of the socio-economic effects on Aboriginal 
groups.  

The above assessment has largely been done at the community level (i.e., Aboriginal 
people in Fort McMurray, Fort Chipewyan, and Fort McKay).   This approach reflects the 
common threads in socio-economic issues and concerns that have been raised by Fort 
McKay First Nation (FMFN), the Mikisew Cree First Nation (MCFN), the Athabasca 
Chipewyan First Nation (ACFN) and other Aboriginal groups in the area of JPME, 
including Fort McMurray First Nation 468 (FMFN 468), Métis Local 63, 125 and 1935, in 
consultations with Shell and in reviews of Shell’s filed SEIA.  A number of the 
socio-economic effects experienced by Aboriginal people are largely dependent upon 
factors related to the community in which they live (i.e., proximity to development, 
services and amenities available).  The decision to conduct the analysis primarily at the 
community level also reflects the general scope of the secondary data relied upon, and 
that the largest group of Aboriginal people in the region is the Aboriginal population of 
Fort McMurray, which comprises members from FMFN, MCFN, ACFN, and other 
Aboriginal groups. 
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This chosen level of analysis was also validated by interviews with service providers. In 
many instances service providers were unable to distinguish membership of a particular 
Aboriginal group among their clientele.  They were, however, able to identify their 
clientele’s community (i.e., Aboriginal peoples in Fort Chipewyan as compared to 
Aboriginal peoples in Fort McKay). In a few cases, especially with housing, some 
distinctions could be identified between Métis and First Nation members. 

In summary, oil sands industry development has contributed to a number of 
socio-economic pressures that local First Nations and other Aboriginal groups face, 
including: 

• changes in family and community practices and relations;  

• increasing social stressors, such as work demands that take time away from family; 
and  

• increased pressures on housing and regional services that are accessed by both 
Aboriginal and non-Aboriginal peoples (e.g. health, education, municipal, and social 
services). 

Some of these stresses are felt through socio-economic pathways, such as changes in 
regional population, or increased access to employment and business opportunities.  
Some are felt via environmental effects, such as the reduction of land on which to 
practice traditional pursuits.  Aside from oil sands development, other external influences 
have had and are likely to continue having an important effect on the socio-economic 
conditions of local Aboriginal peoples, including: 

• the rural and remote location of a number of Aboriginal communities and reserves;  

• government policies and support for Aboriginal peoples; and  

• increased interaction with the broader society via advancements in technology (i.e., 
satellite, internet, cell phones). 

From a socio-economic perspective, oil sands development has provided a number of 
benefits to Aboriginal people in the region, including: 

• the negotiation of benefit agreements between First Nation communities and 
industrial proponents;  

• increased wages and benefits; increased employment and business opportunities; 

• increased access to education and training opportunities;  

• increased access to a broader range of local services and amenities (e.g. 
emergency, health and social services); and  
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• increased industry support for community programs and infrastructure (e.g. financial 
and in-kind contributions to social groups, education institutions, and health care 
providers). 

The observation that Aboriginal groups in the area compare favourably with other 
Aboriginal communities on a number of indicators, but still lag behind the non-Aboriginal 
population suggests that, from a socio-economic perspective, the pressures of oil sands 
development and the opportunities that it creates are balanced to marginally positive.  
This general conclusion needs to be placed in context of a number of considerations, 
including: 

• The stresses of oil sands industry development and indeed the broader societal 
influences accrue differentially within the First Nations and Métis communities. For 
example, young and educated individuals have a higher likelihood of being able to 
benefit from job and contracting opportunities than persons who grew up and are 
skilled in the traditional economy;  

• the analysis presented here looks at a number of broader general indicators.   

Shell’s JPME project will contribute to both the stresses and opportunities discussed 
above.   Shell is committed to taking a number of actions to minimize the stresses and 
maximize the benefits from JPME, including:  

• providing support for local community initiatives (e.g. financial and in-kind 
contributions to social groups, education institutions, and health care providers), 
where appropriate;  

• complementing existing regional resources with in-camp security and on-site health 
services; and 

• working with the IRCs and employment coordinators to identify and remove barriers 
to employment, wherever possible. 

Taking into consideration likely ongoing socio-economic effects from larger external 
influences and the actions and mitigations being taken by Shell, the magnitude of the 
project-related socio-economic effects on Aboriginal groups in Fort McMurray, Fort 
Chipewyan, and Fort MacKay are expected to be negligible during operation, and before 
and after reclamation. 
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ACCIDENTS AND MALFUNCTIONS 

SIR 33 

 Submission of Information to the Joint Review Panel, May 2011. Shell provided some 
information on potential accidents and malfunctions of the Project, however, the 
Panel’s Terms of Reference also require information on sensitive elements of the 
environment and how potential accidents and malfunctions may impact those 
elements. Sensitive elements of the environment may include, but are not limited to, 
communities, homes, natural sites of interest, areas of major use, species at risk, 
protected areas, and high-value wildlife habitats that may be affected in the event of 
an accident or major malfunction. The Panel requests that Shell:  

a. provide an analysis of the environmental effects to sensitive elements of the 
environment, of all accidents and malfunctions listed in the May 2011 submission.  

Response: 

a. This response assesses the potential effects on the environment that may occur in the 
event of the accident or malfunctions discussed in the May 2011, Submission of 
Information to the Joint Review Panel.  Sensitive elements of these types were 
considered in the original assessment, but were not explicitly listed.  In the EIA, 
examples of sensitive elements provided in this SIR would be referred to as Key 
Indicator Resources (KIRs) or sensitive receptors.  For the purposes of this response, 
the term “receptors” will be used to identify these elements.  Table 33-1 presents the 
receptors considered for this response. These receptors were selected based on the 
suggested categories provided in this request (e.g. communities, sites of major use, 
species at risk) and feedback received through ongoing consultation about important 
use areas with stakeholders.   

The same scenarios that were outlined in the May 2011, Submission of Information to 
the Joint Review Panel were used except for those affected by recent changes in the 
project design.  Since the filing of Shell’s accidents and malfunctions (A&M) 
assessment, changes in the Project design have eliminated two of the scenarios 
presented in the May 2011, Submission of Information to the Joint Review Panel: Failure 
of the Muskeg River Diversion Pipeline System, and Asphaltene Energy Recovery Unit 
Emissions Control Upset.   

Adopting the Muskeg River Diversion Alternative (MRDA) removes the need for a 
pipeline to divert the Muskeg River and thereby eliminates the scenario titled Failure of 
the Muskeg River Diversion Pipeline System.  In addition, Shell’s January 18, 2012 letter 
to the JRP stated that there will no longer be an Asphaltene Energy Recovery unit, 
which also eliminates the scenario titled Asphaltene Energy Recovery Unit Emissions 
Control Upset.   
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Table 33-1 Receptors Considered in Assessing Accidents and Malfunctions  

Culturally Important, Natural Sites of Local Communities and Wildlife Key Indicator 
Trapper Cabin Receptors Interest, Areas of Major Use or Species at Risk  Resources Protected Area Receptors 

Fort McKay  Namur River (IR 174A) Canadian toad Canada warbler 
Fort Chipewyan  Poplar Point (IR 201G) fisher common nighthawk 
Fort McMurray  Fort McKay Leases (IR 174C) moose horned grebe 
Trapper Cabins Public Worker Camps  barred owl olive-sided flycatcher 

Kearl Lake beaver peregrine falcon 
Jackpine Creek black bear red knot  
Muskeg River rusty blackbird black-throated green 

warbler  Athabasca River  short-eared owl 
Canada lynx Peace-Athabasca Delta western (boreal) 

toad McClelland Lake Wetlands Complex  
whooping crane Isadore’s Lake 
wolverine (western 
population) 

Quarry of the Ancestors 
Wood Buffalo National Park  

yellow rail (a) 
(a) Also a Key Indicator Resource (KIR) in the EIA. 
Note: Caribou and Wood Bison were considered in the initial stages of the assessment but were later removed as it was 

determined that the maximum geographic extent of any accident or malfunction scenarios will not overlap the 
current geographic home ranges of these species. 

The risks, mitigations and response measures assumed in the previous assessment were 
kept for this assessment. 

The effects assessment for these scenarios was conducted as follows: 

• For each scenario, linkage analysis was conducted to determine if an accident or 
malfunction would have: 

1) effects on environment and public health (people) for community receptors; 

2) effects on habitat and species population for SAR and wildlife KIRs; and 

3) effects on environment for the remaining receptors. 

• For valid linkages, potential effects were identified and reported in terms of impact 
criteria of the magnitude of effects, geographic extent, duration and reversibility, 
based on the approach outlined in the May 2011, Submission of Information to the 
Joint Review Panel, Section 3.2.  These criteria are defined in the May 2011, 
Submission of Information to the Joint Review Panel and are italicized in this 
response. 

• For valid linkages, environmental consequence ratings were developed based on 
the impact criteria values outlined in the May 2011, Submission of Information to the 
Joint Review Panel, Section 3.2.  These ratings are discussed in the May 2011, 
Submission of Information to the Joint Review Panel and are italicized in this 
response. 

• The likelihood of occurrence for each scenario remains the same as presented in 
Table 3-1 of the May 2011, Submission of Information to the Joint Review Panel.  
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These likelihoods are defined in the May 2011, Submission of Information to the 
Joint Review Panel and are italicized in this response. 

Tables 33-2 and 33-3 present the magnitude of effects ratings for each scenario.  Valid 
linkages present magnitude ratings and individual linkages are indicated.  The following 
sections present a discussion on the potential impacts for each accident or malfunction 
on the receptors presented in Table 33-1.  The magnitude ratings for each scenario and 
receptor are presented in Table 33-2 and 33-3. 

Hydrocarbon Storage Tank Loss of Containment 

For the impact analysis of this scenario (Section 3.2.2.1 of May 2011, Submission of 
Information to the Joint Review Panel), Shell selected a diluted bitumen fire resulting 
from the collapse of a storage tank due to improper ventilation as this would result in the 
largest loss of primary containment.  Details on risks, mitigations and response 
measures for this scenario are also presented in Section 3.2.2.1. 

For the hydrocarbon storage tank loss of containment scenario, linkages were identified 
for all receptors in Table 33-1 with the exception of: Fort Chipewyan, Fort McMurray, 
Namur River, Poplar Point, Peace-Athabasca Delta, and Wood Buffalo National Park.  
The magnitude of effects for the storage tank loss of containment and ignition on the 
environment at affected receptors would be minor and the magnitude of the health 
effects to people at the Fort McKay and Trapper Cabins may be slight injury or health 
effects as the smoke plume may cause noticeable discomfort and/or minor respiratory 
irritation.   The effect on wildlife habitat would be minor.  Individuals from a species that 
may be in the vicinity of the tank at the time of the event may experience health effects 
but there would be no effect on the population of the species.  The extent of effects 
would be regional, with its duration being short-term and fully reversible.   

Based on these results, the highest environmental consequence for a receptor resulting 
from a hydrocarbon storage tank loss of containment for any receptor is low, which is the 
same as the environmental consequence assigned in Table 3-1 of the May 2011 
submission.  The likelihood of occurrence for this scenario remains extremely unlikely to 
remote (Section 3.2.2.1 of May 2011, Submission of Information to the Joint Review 
Panel). 

The effects of this scenario are adverse, insignificant and not likely.  Therefore, this 
scenario is not likely to result in any significant adverse environmental effects.   
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Table 33-2 Linkages and Magnitude of Effect for Non-Wildlife Receptors 

Local Communities and Trapper Cabins Culturally Important Features, Natural Sites of Interest, Areas of Major Use and Protected Areas 
McClelland 

Lake 
Wetlands 
Complex 

Wood 
Buffalo 
National 

Park 

Accident or 
Malfunction 

Fort McKay 
Leases  

(IR 174C) 

Public 
Worker 
Camps 

Peace -
Athabasca 

Delta 
Fort 

Chipewyan 
Fort 

McMurray 
Trapper 
Cabins 

Namur River 
(IR 174A) 

Poplar Point 
(IR 201G) 

Jackpine 
Creek 

Muskeg 
River 

Athabasca 
River 

Isadore’s 
Lake 

Quarry of the 
Ancestors Fort McKay Kearl Lake 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor Environment: 

Minor Hydrocarbon 
storage tank loss 
of containment with 
ignition 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

People: 
Slight injury 
or health 
effect 

People: 
Slight injury 
or health 
effect 

People: 
Slight injury 
or health 
effect 

No linkage No linkage No linkage No linkage No linkage No linkage People: Slight 
injury or health 
effect 

Hydrocarbon 
pipeline loss of 
containment and 
spill into 
watercourse 

Environment: 
Major 

Environment: 
Major 

Environment: 
Minor No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor Accidental release 

of solvent to 
tailings facility 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor No linkage No linkage No linkage No linkage No linkage No linkage People: No 

injury or health 
effect 

People: No 
injury or 
health effect 

People: No 
injury or 
health effect 

People: No 
injury or 
health effect 

Environment: 
No effect to 
Slight effect 

Environment: 
Massive External tailings 

disposal area dyke 
failure 

Environment: 
Massive 

Environment: 
Massive 

Environment: 
Massive 

Environment: 
Major 

Environment: 
Moderate 

Environment
: Moderate No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage People: No 

effect to 
Slight effect 

People: No 
effect to 
Slight effect 

Environment: 
Moderate Mining pit high-wall 

failure 
Environment: 
Moderate No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage People: No 

injury or 
health effect 

Overburden 
disposal area 
failure into the 
Muskeg River 

Environment: 
Major 

Environment: 
Major 

Environment: 
Moderate 

Environment: 
No effect 

Environment
: No effect No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage 

Tailings pipeline 
failure over 
watercourse 

Environment: 
Major 

Environment: 
Moderate No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage 

Failure of Muskeg 
Creek diversion 
pipeline system 

Environment: 
Minor 

Environment: 
Minor No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor Process upset 

causing 
emergency flaring 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor 

Environment: 
Minor No linkage No linkage No linkage No linkage No linkage People: No 

injury or health 
effect 

People: No 
injury or 
health effect 

People: No 
injury or 
health effect 

People: No 
injury or 
health effect 

Spill from 
transporting 
hazardous wastes 

Environment: 
Minor 

Environment: 
Minor No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage 

Migratory birds 
landing on external 
tailings disposal 
areas 

No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage 

Notes:  Environment: The magnitude of effect criteria rating for Environment is based on the intensity or severity of effects to the environment in terms of environmental damage that will lead to loss of commercial or recreational use or loss of natural resources over a wide area. 
 People: The magnitude of effect criteria rating for People is based on the intensity or severity of effects to public safety and health. 
 Habitat: The magnitude of effect criteria rating for Habitat is based on the intensity or severity of effects to the directly affected habitat for each species in terms of temporary loss of use.  
 Population: The magnitude of effect criteria rating for Population is based on the intensity or severity of effects to the species as a whole, not on an individual.  
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Table 33-3 Linkages and Magnitude of Effect for Wildlife Receptors 

Accident or 
Malfunction 

Species at Risk Wildlife Key Indicator Resources 

Canada 
warbler 

common 
nighthawk 

horned 
grebe 

olive-
sided 

flycatcher 
peregrine 

falcon red knot rusty 
blackbird 

short-
eared owl 

western 
(boreal) 

toad 
whooping 

crane 
wolverine 
(western 

population)
yellow rail Canadian 

toad fisher moose barred owl beaver black bear
black-

throated 
green 

warbler 

Canada 
lynx 

Hydrocarbon storage 
tank loss of 
containment with 
ignition 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Habitat: 
Minor  
Population: 
No effect 

Hydrocarbon pipeline 
loss of containment 
and spill into 
watercourse 

No linkage No linkage 

Habitat: 
Major 
Population: 
No effect 

No linkage No linkage No linkage No linkage No linkage 

Habitat: 
Major 
Population: 
No effect 

No linkage No linkage No linkage 

Habitat: 
Major 
Population: 
No effect 

No linkage No linkage No linkage 

Habitat: 
Major 
Population: 
No effect 

No linkage No linkage No linkage 

Accidental release of 
solvent to tailings 
facility 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

External tailings 
disposal area dyke 
failure 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Habitat: 
Massive 
Population: 
No effect 

Mining pit high-wall 
failure No linkage No linkage 

Habitat: 
Moderate 
Population: 
No effect 

No linkage No linkage No linkage No linkage No linkage 

Habitat: 
Moderate 
Population: 
No effect 

No linkage No linkage No linkage 

Habitat: 
Moderate 
Population: 
No effect  

No linkage No linkage No linkage 

Habitat: 
Moderate 
Population: 
No effect  

No linkage No linkage No linkage 

Overburden disposal 
area failure into the 
Muskeg River 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

No linkage No linkage No linkage No linkage 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

No linkage 

Habitat: 
Major 
Population: 
No effect 

No linkage 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

Habitat: 
Major 
Population: 
No effect 

Tailings pipeline 
failure over 
watercourse 

No linkage No linkage 

Habitat: 
Major 
Population: 
No effect  

No linkage No linkage No linkage No linkage No linkage 

Habitat: 
Major 
Population: 
No effect  

No linkage No linkage No linkage 

Habitat: 
Major 
Population: 
No effect  

No linkage No linkage No linkage 

Habitat: 
Major 
Population: 
No effect  

No linkage No linkage No linkage 

Failure of Muskeg 
Creek diversion 
pipeline system 

No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage 

Process upset 
causing emergency 
flaring 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Habitat: 
Minor 
Population: 
No effect 

Spill from 
transporting 
hazardous wastes 

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

No linkage No linkage No linkage No linkage 

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

No linkage 

Habitat: 
Minor 
Population: 
No effect  

No linkage 

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

Habitat: 
Minor 
Population: 
No effect  

Migratory birds 
landing on external 
tailings disposal 
areas 

No linkage No linkage 

Habitat: No 
effect 
Population: 
Slight  

No linkage No linkage 

Habitat: No 
effect 
Population: 
Slight  

Habitat: No 
effect 
Population: 
Slight  

No linkage No linkage 

Habitat: No 
effect 
Population: 
Minor  

No linkage 

Habitat: No 
effect 
Population: 
Slight 

No linkage No linkage No linkage No linkage No linkage No linkage No linkage No linkage 

Notes:  Environment: The magnitude of effect criteria rating for Environment is based on the intensity or severity of effects to the environment in terms of environmental damage that will lead to loss of commercial, recreational use or loss of natural resources over a wide area. 
 People: The magnitude of effect criteria rating for People is based on the intensity or severity of effects to public safety and health. 
 Habitat: The magnitude of effect criteria rating for Habitat is based on the intensity or severity of effects to the directly affected habitat for each species in terms of temporary loss of use.  
 Population: The magnitude of effect criteria rating for Population is based on the intensity or severity of effects to the species as a whole, not on an individual. 
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Pipeline Loss of Containment 

This scenario evaluated a diluted bitumen pipeline release between the Solvent 
Recovery Unit and product Tank Farm over the Jackpine Creek (Section 3.2.2.2 of May 
2011, Submission of Information to the Joint Review Panel).  Details on risks, mitigations 
and response measures for this scenario are also presented in Section 3.2.2.2. 

The extent of effects would be regional for the pipeline loss of containment scenario as 
diluent would flash off, and bitumen would eventually drop out to the creek bed and 
along the shores of the river.  Linkages were identified for the following receptors: 
Jackpine Creek, Muskeg River, Athabasca River, and wildlife that habitat along these 
rivers including horned grebe, western (boreal) toad, Canadian toad, and beaver.  
However, the plume will likely reach the Athabasca River.  The magnitude of effects on 
the environment for the pipeline loss of containment would be major in local 
watercourses (Jackpine Creek, Muskeg River) as environmental effects may require 
extensive measures to remediate, and a loss of natural resources over a wide area 
could occur.  Further downstream, environmental effects would be minor.  The effect on 
wildlife habitat within the watercourses is major in magnitude.  Individuals from a species 
that may be in the effected watercourses at the time of the event may experience health 
effects but there would be no effect on the population of the species.  The duration of 
effects would be medium-term and reversible.  

Based on these results, the highest environmental consequence for a receptor resulting 
from a pipeline loss of containment for any receptor is high, which is the same as the 
environmental consequence assigned in Table 3-1 of the May 2011 submission.  The 
likelihood of occurrence for this scenario remains very unlikely to extremely unlikely 
(Section 3.2.2.2 of May 2011, Submission of Information to the Joint Review Panel). 

The effects of this scenario are adverse, significant but not likely. Therefore, this 
scenario is not likely to result in any significant adverse environmental effects.  

Accidental Release of Solvent to Tailings Pond 

For an accidental release of solvent to the tailings pond, Shell considered a malfunction 
where the TSRU heater fails for a period of up to 30 minutes and (until the backup 
heater is started up) additional solvent is released to the tailings pond.  Details on risks, 
mitigations and response measures for this scenario are also presented in 
Section 3.2.2.3. 

For this scenario, linkages were identified for the following receptors in Table 33-1: Fort 
McKay, Trapper Cabins, Fort McKay Leases, public worker camps, Kearl Lake, Jackpine 
Creek, Muskeg River, Athabasca River, McClelland Lake Wetlands Complex, Isadore’s 
Lake, Quarry of the Ancestors and all wildlife receptors.  The magnitude of effects on the 
environment from an excess release of solvent to the 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 
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ground-level air concentrations of VOCs associated with this type of event will not 
materially change the conclusions of the Human Health Risk Assessment.  For wildlife 
receptors, there would be no effect on habitat or the population.  The extent of the 
effects could be regional, while its duration would be short-term and reversible.  

Based on these results, the highest environmental consequence for a receptor for an 
accidental release of solvent to tailings pond is low, which is the same as the 
environmental consequence assigned in Table 3-1 of the May 2011, Submission of 
Information to the Joint Review Panel.  The likelihood of occurrence for this scenario 
remains likely (Section 3.2.2.3 of May 2011, Submission of Information to the Joint 
Review Panel). 

The effects of this scenario are adverse, insignificant and likely. Therefore, this scenario 
is not likely to result in significant adverse environmental effects.  

External Tailings Disposal Area Dyke Failure 

In Section 3.2.3.1 of May 2011, Submission of Information to the Joint Review Panel, 
Shell provided a discussion on the risks, mitigations, response measures and potential 
impacts for an External Disposal Area (ETDA) dyke failure.  In addition, further 
information to address specific stakeholder concerns with respect to a tailings dyke 
failure were provided in Shell’s January 18, 2012 (page 42) letter to the JRP.  Shell 
asserts that while this particular A&M scenario has been requested by stakeholders, the 
likelihood is so remote that any discussion of it is of limited value. 

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 fluid tailings. 

For the ETDA dyke failure scenario, potential linkages were identified for Fort 
Chipewyan, Fort McKay Leases (IR 174C), Kearl Lake, Jackpine Creek, Muskeg River, 
Athabasca River, the Peace-Athabasca Delta, Wood Buffalo National Park and all 
wildlife receptors.  In the highly unlikely event that this scenario occurred, the direction of 
the dyke failure would determine which of the identified receptors would actually be 
affected.  The magnitude of effects on the environment from an ETDA dyke failure would 
be massive to watercourses, waterbodies and wildlife habitat in the vicinity of the ETDA 
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.  Further 
downstream from the Project site, the environmental effects would decrease with 
distance.  Individuals from a species that may be in the vicinity of the ETDA at the time 
of the event may experience health effects but there would be no effect on the 
population of the species.  The extent of effects would be beyond regional.  The duration 
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of effects would be medium-term and reversible. It is anticipated that negative 
environmental effects would not last longer than 20 years.  

Based on these results, the highest environmental consequence for a receptor for an 
ETDA dyke failure is high, which is the same as the environmental consequence 
assigned in Table 3-1 of the May 2011 submission.  The likelihood of occurrence for this 
scenario remains remote (Section 3.2.3.1 of May 2011, Submission of Information to the 
Joint Review Panel) based on the following: 

• Shell’s ETDA dykes are designed and operated to Canadian Dam Safety 
Association Guidelines and the Mining Association of Canada Guides for 
Management of Tailings Facilities. 

• Shell tailings facilities are not located on floodplains. 

• A probable maximum precipitation factor of 1 in 10,000 years is used to address 
concerns of extreme weather.  To this Shell applies an additional safety factor of 10. 

• There has never been a single loss of containment in 40 years of oil sands mining. 

The effects of this scenario are adverse, significant but unlikely. Therefore, this scenario 
is not likely to result in significant adverse environmental effects.  

High-Wall Mine Pit Failure 

For this scenario, Shell considered a failure of a high-wall mine pit (Section 3.2.3.2 of the 
May 2011, Submission of Information to the Joint Review Panel.  Details on risks, 
mitigations and response measures for this scenario are presented in Section 3.2.3.2. 

Linkages were identified for the Fort McKay Leases (IR 174C), Muskeg River, horned 
grebe, western (boreal) toad, Canadian toad and beaver for this scenario.  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 an observed off-
site effect or damage.  There is expected to be no effect on off-site public health for the 
Fort McKay Leases (IR 174C) as these locations are not occupied.  For wildlife 
receptors, the effect on habitat would be moderate if the area where the event occurs 
affects adjacent habitat.  There would be no effect on the species’ populations.  The 
extent of effects would be local. The duration of effects for a large failure would be 
medium-term and reversible.  

Based on these results, the highest environmental consequence for a receptor for a 
high-wall mine pit failure is moderate, which is the same as the environmental 
consequence assigned in Table 3-1 of the May 2011 submission.  The likelihood of 
occurrence for this scenario remains extremely unlikely (Section 3.2.3.2 of May 2011, 
Submission of Information to the Joint Review Panel). 
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The effects of this scenario are adverse, insignificant and not likely.  Therefore, this 
scenario is unlikely to result in significant adverse environmental effects.   

Overburden Disposal Area Failure 

In Section 3.2.3.3 of the May 2011, Submission of Information to the Joint Review Panel, 
Shell considered a scenario where the Fort Hills Overburden Disposal Area (OBDA) 
failed completely, resulting in material going into and backing up the Muskeg River. 
Details on risks, mitigations and response measures for this scenario are also presented 
in Section 3.2.3.3. 

For the OBDA failure scenario, linkages were identified for the Muskeg River, Athabasca 
River, Peace-Athabasca Delta, Wood Buffalo National Park, Canada warbler, common 
nighthawk, horned grebe, little brown myotis and northern myotis, short-eared owl, 
western (boreal) toad, wolverine, Canadian toad, fisher, moose, barred owl, beaver, 
black bear, black-throated green warbler, and Canada lynx.  The magnitude of 
environmental effects for a failure of the Fort Hills OBDA would be major for the Muskeg 
River and nearby wildlife habitat, with lower effects downstream for the Athabasca River 
and other receptors.  A large failure into the Muskeg River and resulting sedimentation 
will affect wildlife species in the Muskeg River, but the effect would be temporary as the 
river would re-establish its characteristic pattern and morphology at another location.  
There would be no effect on the population of the affected species but individuals from a 
species that may be in the vicinity at the time of the event may experience health effects.  
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.  

Based on these results, the highest environmental consequence for the OBDA failure is 
high, which is the same as the environmental consequence assigned in Table 3-1 of the 
May 2011, Submission of Information to the Joint Review Panel.  The likelihood of 
occurrence for this scenario remains extremely unlikely (Section 3.2.3.3 of May 2011, 
Submission of Information to the Joint Review Panel). 

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. 

Tailings Pipeline Failure 

For this scenario, Shell considered a tailings pipeline failure occurring at the Muskeg 
Creek crossing due to erosion (Section 3.2.4.1 of the May 2011, Submission of 
Information to the Joint Review Panel).  Details on risks, mitigations and response 
measures for this scenario are also presented in Section 3.2.4.1. 

For the tailings pipeline failure scenario, linkages were identified for the following 
receptors in Table 33-1: Fort Chipewyan, Muskeg River, Athabasca River, Peace- 
Athabasca Delta, Wood Buffalo National Park, horned grebe, western (boreal) toad, 
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Canadian toad, and beaver.  The magnitude of effects to the environment for a tailings 
line rupture over a watercourse would be major for the Muskeg River, moderate where 
the Muskeg River joins the Athabasca River and no effect or slight effect at downstream 
receptors.  For horned grebe, western (boreal) toad, Canadian toad, and beaver, the 
magnitude of effect on habitat in the vicinity of the event would be major but there would 
be no effect on the species population.  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 20 years.  

Based on these results, the highest environmental consequence for the tailings pipeline 
failure scenario is high, which is the same as the environmental consequence assigned 
in Table 3-1 of the May 2011, Submission of Information to the Joint Review Panel.  The 
likelihood of occurrence for this scenario remains very unlikely (Section 3.2.4.1 of May 
2011, Submission of Information to the Joint Review Panel). 

The effects of this scenario are adverse, significant but not likely. Therefore, this 
scenario is unlikely to result in significant adverse environmental effects.   

Failure of Muskeg Creek Diversion Pipeline System 

The Muskeg Creek diversion pipeline is discussed in EIA, Volume 4A, Section 6.4.2.5. 
This specific scenario considered a failure of one of the pipelines crossing the mine pit 
(Section 3.2.4.3 of the May 2011, Submission of Information to the Joint Review Panel).  
Details on risks, mitigations and response measures for this scenario are also presented 
in Section 3.2.4.3.   

For the failure of Muskeg Creek diversion pipeline system scenario, linkages were 
identified for Kearl Lake and Muskeg River.  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.  Kearl Lake could flood over the levee into the spillway and flows would 
be slightly reduced in the Muskeg River.  The extent of effects is local as some flows to 
the Muskeg River are cut off, reducing flows. The duration of effects would be short-term 
and reversible as this would be fixed within a few weeks.   

The environmental consequence for Muskeg River and Kearl Lake for the failure of 
Muskeg Creek diversion pipeline system scenario is low, which is the same as the 
environmental consequence assigned in Table 3-1 of the May 2011, Submission of 
Information to the Joint Review Panel.  The likelihood of occurrence for this scenario 
remains unlikely (Section 3.2.4.3 of May 2011, Submission of Information to the Joint 
Review Panel). 

The effects of this scenario are adverse, insignificant and not likely. Therefore, this 
scenario is unlikely to result in significant adverse environmental effects. 
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Process Upset Causing Emergency Flaring 

In Section 3.2.5.2 of the May 2011, Submission of Information to the Joint Review Panel, 
Shell considered the impacts from the flare when a major process upset requires 
emergency flaring.  Details on risks, mitigations and response measures for this scenario 
are also presented in Section 3.2.5.2. 

For the process upset causing emergency flaring scenario, linkages were identified for 
the following receptors in Table 33-1: Fort McKay, Trapper Cabins, Fort McKay Leases, 
public worker camps, Kearl Lake, Jackpine Creek, Muskeg River, Athabasca River, 
McClelland Lake Wetlands Complex, Isadore’s Lake, Quarry of the Ancestors and all 
wildlife receptors.  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.  For wildlife receptors, there would be no effect on habitat or the 
population.  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.  

Based on these results, the highest environmental consequence for a receptor for the 
process upset causing emergency flaring scenario is low, which is the same as the 
environmental consequence assigned in Table 3-1 of the May 2011, Submission of 
Information to the Joint Review Panel.  The likelihood of occurrence for this scenario 
remains likely to unlikely (Section 3.2.5.2 of May 2011, Submission of Information to the 
Joint Review Panel). 

The effects of this scenario are adverse, insignificant but likely. Therefore, this scenario 
is unlikely to result in significant adverse environmental effects. 

Spill from Transporting Hazardous Waste 

For the impact assessment of this scenario, Shell considered a spill of waste oil from a 
transport truck due to a collision (Section 3.2.6.1 of the May 2011, Submission of 
Information to the Joint Review Panel).  Details on risks, mitigations and response 
measures for this scenario are also presented in Section 3.2.6.1. 

For the spill from transporting hazardous waste scenario, the event was assumed to 
occur along Highway 63 north of the Peter Lougheed Bridge and south of Canterra 
Road.  Linkages were identified for Fort Chipewyan, Muskeg River, Athabasca River, 
Peace-Athabasca Delta, Wood Buffalo National Park, and all wildlife receptors except 
olive-sided flycatcher, peregrine falcon, red knot, rusty blackbird, whooping crane, and 
yellow rail.  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 
that could travel the approximately 1 km distance to the Muskeg River or Athabasca 
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River depending on the location of the event.  Further downstream, the environmental 
effects would be reduced.  Wildlife habitat in the vicinity of the spill could be affected but 
there would be no effect on species populations.  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.  

Based on these results, the highest environmental consequence for the spill from 
transporting hazardous waste scenario is low, which is the same as the environmental 
consequence assigned in Table 3-1 of the May 2011 submission.  The likelihood of 
occurrence for this scenario remains very unlikely to extremely unlikely (Section 3.2.6.1 
of May 2011, Submission of Information to the Joint Review Panel). 

The effects of this scenario are adverse, insignificant and not likely. Therefore, this 
scenario is unlikely to result in significant adverse environmental effects.  

Migratory Birds and External Tailings Disposal Areas 

In Section 3.2.7 of the May 2011, Submission of Information to the Joint Review Panel, 
Shell considered the scenario where over 1,000 birds are forced to land due to weather 
conditions and are contaminated due to contact with the tailings ponds.  Details on risks, 
mitigations and response measures for this scenario are also presented in Section 3.2.7. 

The original assessment considered a flock of waterfowl forced to land.  In this 
assessment, the receptors potentially affected by this scenario include Species at Risk 
and wildlife Key Indicator Resources.  Linkages were identified for horned grebe, red 
knot, rusty blackbird, whooping crane, and yellow rail, migratory bird species that will not 
be present in flocks of 1,000 birds.  For these species, typical migratory group sizes and 
population estimates were reviewed.  Based on this review, the magnitude of effects to 
the populations of these migratory bird species if this scenario were to occur would be 
slight for horned grebe, red knot, rusty blackbird, and yellow rail and minor for whooping 
crane.  This scenario has no effect on habitat.  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.  

Based on these results, the highest environmental consequence for a receptor for this 
scenario is low (whooping crane), which is the same as the environmental consequence 
assigned in Table 3-1 of the May 2011 submission.  The likelihood of occurrence for this 
scenario remains unlikely for 1,000 birds (Section 3.2.7 of May 2011, Submission of 
Information to the Joint Review Panel).  The likelihoods of occurrence for the Species at 
Risk migratory birds are reduced based on the low abundance rates of these species, as 
follows: very unlikely for horned grebe, very unlikely to extremely unlikely for red knot, 
extremely unlikely for rusty blackbird, and extremely unlikely to remote for whooping 
crane and yellow rail.   

The effects of this scenario are adverse, insignificant and not likely. Therefore, this 
scenario is unlikely to result in significant adverse environmental effects. 
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SIR 34 

 Submission of Information to the Joint Review Panel, May 2011, Section 3.2.1.1, Page 
37. Shell stated that “In making this likelihood determination [of potential accidents 
and malfunctions] 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”. 
The Panel requests that Shell provide a discussion on the history of accidents and 
malfunctions in the Oil Sands including: 

a. information on recently reported accidents from Shell operated mines including, 
but not limited to, the rupture of the Methyl Aquifer below the Muskeg River Mine 
in October 2010 and any reported tailings leaks; 

b. lessons learned from recent reported accidents and how these lessons would be 
applied to the Project. Describe any proposed mitigation measures that would be 
put in place at the proposed mine site to avoid the recurrence of previously 
reported accidents. 

Response: 

The following is a combined response to SIR 34(a) and 34(b). 

In preparing the Accidents and Malfunctions (A&M) information contained in the May 
2011, Submission of Information to the Joint Review Panel, Section 3.2, Shell was 
guided by previous submissions prepared for oil sands projects.  In selecting these 
scenarios, Shell looked at accidents that had the potential to produce environmental 
effects outside the project area. The selection of these scenarios was based on Shell’s 
understanding of oil sands mining in the region and the technology platform proposed for 
the Jackpine Mine Expansion (JPME).   

Historical Industry Accidents and Malfunctions 

The likelihood determination provided by Shell for its A&M assessment was based on 
Shell’s knowledge of A&M in the oil sands industry, the corrective actions that have been 
taken by industry, and the specifics of its own operations.  Shell is not aware of a 
publically available source of industry accidents and malfunctions.  Table 34-1 is a list of 
publically reported major incidents in the mineable oil sands which met the following 
criteria: 

• The incident was material and had the potential to produce environmental effects 
outside the project area. 
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• The incident occurred within the last 10 years (Shell’s operating history in the oil 
sands mining industry). 

Table 34-1 Historical Accidents and Malfunctions in the Mineable Oil Sands 

Date Area of Facility Type of Incident 

January 2003 Diluent Recovery Solvent recovery unit fire 

January 2005 Upgrader Coker fractionator fire 

February 2005 Upgrader Hydrogen furnace explosion/fire 

January 2007 Upgrader Upgrader fire 

October 2007 Upgrader Coker drum fire 

April 2008 Tailings Failure to deploy bird deterrents 

December 2009 Upgrader Coker fire 

February 2010 Upgrader Coker fire 

June 2010 Upgrader Fire near process fractionator 

October 2010 Tailings Ducks forced to land on tailings pond during storm 

January 2011 Upgrader Coker unit fire 

March 2012 Upgrader Coker unit 

 

Additional information is available in the Environmental Protection Orders issued by 
Alberta Environment and Water (AEW).  Table 34-2 is a compilation of incidents over the 
same time period for the mineable oil sands region.  Note that these incidents do not 
necessarily represent A&M’s, but rather environmental exceedences, which frequently 
originate from equipment malfunctions. 

Table 34-2 AEW Environmental Protection Orders (2003 to 2011)    

Decision Date Area of Facility Type of Incident 

Sept 2004 Upgrader Off-gas to the diverter stack  

May 2006 Upgrader Ammonia release  

July 2006 Tank Farm Produced water tanks not connected to vapour recovery  

Sour Water to pond exceeded AAQO(a) for H2S & NH4 Aug 2007 Upgrader 

Sept 2007 Tank Farm Venting without a vapour recovery unit 

Failure to report H2S exceedences of AAQO(a) December 2007 Administrative 

May 2009 Facilities Failure of wastewater system and reporting 

November 2009 Facilities Exceeded approval limits on released substances  

May 2010 Upgrader Lack of due diligence to ensure flare combustion  

October 2010 Tailings Pond Inadequate protection of pond during spring migration 

August 2011 Upgrader Plant operation without pollution abatement equipment 
(a) Ambient Air Quality Objectives (Alberta).   
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Tables 34-1 and 34-2 illustrate that the majority of major environmental events have 
involved highly complex bitumen upgrading processes.   Since bitumen upgrading is not 
proposed for JPME, Shell did not include a consideration of these events in its A&M 
assessment.  The oil sands mining industry operates to some of the highest engineering 
standards in the world and, given the size and complexity of mining operations in the 
region, major accidents that produce environmental effects are rare. 

By implementing ISO 14001 Certification and Registration at all of its operating facilities 
Shell has demonstrated that a commitment to Environmental Management.  Shell Albian 
Sands is the only oil sand operator that has attained ISO 14001 registration.  
Certification of the Shell Albian Sands Environmental Management System (EMS) was 
achieved in 2004 and to date Shell Albian Sands has not been subject to any kind of 
enforcement action by AEW.  In recognition of this performance Shell was named an 
EnviroVista Leader for the past three years. This program recognised companies that 
operated without AEW Enforcement Actions/Orders or administration penalties for the 
previous 5 years.   

Historical Shell Accidents and Malfunctions  

Shell Albian Sands is a large operation consisting of two integrated mines which has 
grown in size and complexity since start-up in 2003.  During this 10 year operating 
period, Shell has experienced a number of incidents that have provided opportunities to 
learn and improve the performance of Shell’s operation.   A short description of these 
reported incidents and the follow up actions taken is outlined below.   It should be noted 
that, while these incidents were reported to the appropriate regulator, in all cases the 
environmental effects were limited to the immediate project area.  

MRM Solvent Recovery Unit Fire – January 2003 

Several days after start up of the Muskeg River Mine (MRM), a fire occurred in a 
drainage channel within the solvent recovery unit.  The process unit was immediately 
shutdown and the fire extinguished; however, cold temperatures in combination with an 
unplanned shutdown resulted in damage to the facility. 

An incident investigation revealed that light hydrocarbon solvent had been released 
through an open drain line attached to the body of a damaged process control valve, 
Subsequent investigation revealed that inadequate heat tracing resulted in water 
freezing and cracking the valve body. As a result of this incident, changes were made in 
the following areas; 

1. Provision of improved insulation and heat tracing for all process fluid valves and 
lines. 

2. Development of inspection programs to ensure that insulation and heat tracing 
remain in place and are operational. 

3. Implementation of improved surveillance methods during commissioning/start-up of 
new assets and during the restart of assets after maintenance activities.  

Shell Canada Limited 



Shell Canada Limited 3-108 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

These changes were implemented at Muskeg River and Jackpine Mines with the result 
that no similar events have subsequently occurred. The commissioning and start-up of 
the high temperature froth treatment unit in January 2011 occurred without incident.  

MRM Recycle Pond Water Release – September 2007 

On September 27, 2007 during the construction of a new recycle water discharge, the 
recycle pond level rose above the trench invert for the new pipes.  This resulted in water 
escaping through a small gap between an inlet pipe and its protective steel sleeve as it 
passed through the pond containment berm.  This leak was immediately detected by the 
construction crew and mitigation measures were put in place to contain the water.  Total 
volume of water that was pumped back to the recycle pond was estimated at 4000 L.   

As a result of this incident, better coordination measures were put in place to ensure that 
teams were aware of work that could impact safe operating limits. 

MRM Recycle Water Line Release – November 2007 

On November 23, 2007 approximately 8,000 m3 of recycle water was released when a 
high density polyethylene (HDPE) recycle water pipeline failed.  Mitigation measures 
were immediately implemented which included shutting down the recycle barge pumps.  
Released water from the failure was captured in the containment dyke toe drainage 
system and returned back to the external tailings facility. The subsequent incident 
investigation revealed that a gland water connection had developed a small leak 
destabilizing support for the larger HDPE recycle water line.  The slumping of the HDPE 
pipeline resulted in a break and a subsequent larger release of recycle water.   

As a result of this incident the HDPE pipe was replaced by a steel line which is more 
capable of withstanding such movement.     

MRM Basal Water Pipeline Release – March 2008 

On March 15, 2008 a pipeline containing Basal water failed due to corrosion initiated by 
damage to the steel pipe’s protective coating.  HDPE piping is typically used for 
transport of water, however, in this incident the HDPE pipeline was changed to a double 
walled steel pipe to facilitate crossing of the Muskeg River.  During installation of this 
steel pipeline, the protective coating was damaged by rock fill allowing corrosion to take 
place. 

As a result of this incident all water pipelines are now directionally drilled under water 
courses allowing for the use of continuous HDPE pipe from the source to the final 
destination thereby eliminating the possibility of a similar type of failure.   

In addition, inspection procedures for the installation of steel pipelines at site were 
reviewed to ensure that protective coatings in other applications remain intact  
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MRM Ingress of Methy Saline Water into Cell 2A – October 2010 

In October 2010, a flow of water into Muskeg River Mine Cell 2A occurred which was 
subsequently confirmed to be originating from the Methy aquifer.  This incident is not 
considered an accident or malfunction but more appropriately classified as an 
uncommon and unanticipated natural feature   Due to the uniqueness of this feature and 
the operational incident which it triggered, this ingress has been the subject of review by 
the ERCB, AEW and other stakeholders, including adjacent mine operators.  While this 
incident represented a potential mine safety issue, it should be noted that no 
environmental effects have been observed nor are anticipated outside or within Cell 2A.  
Details of the incident and the progress of remedial actions underway have been, and 
will continue to be shared with the ERCB, AEW and industry neighbours with the goal of 
avoiding future events.   A summary of the incident and the preventative actions 
proposed for Shell’s mining operations, including JPME, is outlined in the response to 
SIR 5.  

MRM Pond #1 Overflow – December 2010 

On December 14, 2010 a Basal water collection ditch overflowed resulting in a flooded 
area along the southeast side of the northeast dump.  As soon as the release was 
identified, all flows into Pond #1 were stopped and the collection ditch berm was raised 
to prevent further water release. 

As a result of this incident the final reclamation surfaces are now surveyed to confirm the 
integrity of the water collection and drainage system and more frequent monitoring of the 
recycle pond level occurs. 

JPM Cyclopac Underflow Release – November 2011 

November 9, 2011 a leak of approximately 2 m3/hr of process slurry was observed 
originating from the cyclopac underflow launder at Jackpine Mine due to erosion.  The 
released material was contained on the floor and directed to the emergency dump pond 
such that no release to the environment took place.   Total estimated volume was 
approximately 14 m3. Mitigation measures consisted of making changes to the cyclopac 
operating conditions to reduce the flow until temporary repairs to the launder could be 
made. 

As a result of this incident, modifications were made to the cyclone underflow design 
along with upgraded metallurgy to prevent future erosion.  These changes were 
successfully implemented during the January 2012 shutdown. 

Tailings Leaks in General 

The transportation of fluid tailings in the oil sands extraction process is widely 
acknowledged to be challenging.  Shell Albian Sands is continually learning and 
adapting to manage this process in order to improve plant reliability and control.   At the 
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request of the ERCB, in September 2011, Shell provided summary reports of all 
incidents that have resulted in an on-site loss of tailings, including direct cause, resultant 
impact and corrective actions taken.  Each of these incidents has occurred within the 
mining operations and none have resulted in environmental effects outside the 
immediate area.  

Each of the incidents described above was the subject of an incident investigation and 
report to senior management. The level of investigation undertaken was determined by 
Shell management and/or the regulatory authority and reflected the actual or potential 
loss that may have occurred.  Incident investigations are not considered final until 
corrective actions have been completed and steps identified to prevent a reoccurrence.   
Shell’s incident management system is then used to analyze trends, track performance 
and inform reliability management within the process.  This knowledge in turn is used to 
inform the design of new facilities such as the Jackpine Mine Expansion to ensure that 
each new facility is an improvement on its predecessor.   

 

SIR 35 

 Supplemental Information – May 2011 Update Report, Section 3.2.7. Shell stated that 
“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”. The Panel requests that Shell: 

a. provide historical data on past instances of wildlife/tailings ponds interactions in 
the Oil Sands region. Include information on the numbers of birds involved in 
each incident, mortality rates, and the deterrent systems in place at the time. 

Response: 

a. Figures 35-1 and 35-2 illustrate Shell’s historical information of avian interactions for 
both the Jackpine Mine and the Muskeg River Mine. The graphics also include statistics 
of bird mortalities that are not tailings-related such as building contact, vehicular, 
electrocution and other unknown causes.    

Shell is unable to provide information related to other oil sands operators’ annual reports 
on wildlife and tailings pond interactions, however, all operators are required to report all 
wildlife and bird fatalities to Alberta Sustainable Resource Development (ASRD) as they 
occur and to Alberta Environment and Water (AEW), annually. Shell’s experience over 
the past 9 years of operation is that 10 to 11 birds die per year, on average, from 
interactions with tailings. Each incident has involved no greater than one or two birds. 
There have been no tailings-related non-avian mortalities at Shell. From mid-April to the 
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end of October, Shell operates its bird deterrent systems. In reference to the historical 
information provided, all Shell’s deterrent systems were in place and functioning.  

There are two publically documented incidents from the past three years where a large 
number of birds came into contact with floating bitumen and died. The first major 
incident occurred at the Syncrude Aurora North tailings pond during April 2008.  

The second incident took place on October 26, 2010 during the fall migration. An ice 
storm forced a flock of birds to immediately land. At Shell’s Jackpine Mine operation, 
birds were observed landing in the camp parking lot, on haul roads and in the crusher 
pocket. The only fatality was a bird that was accidently killed by a haul truck.  Other 
operators reported numerous birds had died in their main tailings ponds during this 
same event.  AEW is still investigating this incident. 

It is important to note that Shell employs a Peregrine Systems BirdAvertTM system at its 
operations.  This technology is a substantial innovation in the field of avian deterrence 
and is superior to other deterrent systems. Further detailed information regarding the 
types of bird deterrents employed by Shell are contained in December 2009 Jackpine 
Mine Expansion, Supplemental Information, Volume 1, SIR 442, and in  June 2010 
Jackpine Mine Expansion, Supplemental Information, Round 2, SIR 37. 

Figure 35-1 Jackpine Mine Avian Mortalities (2009-2011). 
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Figure 35-2 Muskeg River Mine Expansion Avian Mortalities (2003-2011). 
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EFFECTS OF THE ENVIRONMENT ON THE PROJECT 

SIR 36 

 The Alberta Environment Terms of Reference require the environmental assessment 
to include information about ecological processes and natural forces that are 
expected to produce changes in environmental conditions (e.g. forest fires, flood or 
drought conditions). Consistent with the Canadian Environmental Assessment Act, 
the Panel will also consider any change to the Project that may be caused by the 
environment. The Panel finds that information related to these environmental changes 
is not provided in the EIA and that additional information is required. Discuss how the 
Project would be affected by stochastic large scale disturbances and projected 
human caused disturbances as described below and how the Project is equipped to 
handle such events. The Panel requests that Shell: 

a. provide an assessment on how the Project may be sensitive to forest fires. 

b. provide an assessment on potential drought in the area and how the Project may 
be sensitive to drought. Explain how the trends in air temperature and 
precipitation were used to estimate the expected range of future stream flows in 
the Athabasca River that will be used for the water requirements of the Project. 

c. provide an assessment of potential effects to the Project from possible flooding in 
the region. 
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Response: 

a. The Jackpine Mine is located in the boreal forest which is subject to naturally occurring 
wild fires on a frequency of approximately 40 to 80 years.  As part of Shell’s emergency 
response planning, Shell prepares for these events which happen on an infrequent 
basis.  The impact of forest fires on plant and mine operations is dependent on wind 
direction and the proximity of the fire but typically are short term in duration and have 
little impact on day to day operations.   Potential effects may include: 

1) Access could be affected if an exclusion zone straddles a roadway. 

2) Visibility due to smoke could impact safe operations. 

3) Potential impacts to regional infrastructure such as power lines. 

4) Worker health due to poor air quality resulting from smoke. 

A major forest fire in June 2003 closed Hwy 63 and restricted road access to the mine.  
Since this time, the Shell Aerodrome has been built which will provide alternative mine 
access and mitigation for future events.    

In the spring of 2011 the Athabasca region experienced several major forest fires.  
Heavy smoke from these fires impacted visibility in the area and was a health concern to 
some individuals however, there was no affect on Shell’s mining operations. 

b. The Project is designed to meet its water needs through prudent use and recycle of 
water collected from site surface runoff, groundwater diverted through pit dewatering, 
and raw water withdrawn from the Athabasca River.  Should a drought occur, availability 
of water from each of these sources would be naturally reduced and, if unmitigated, 
there would be more reliance on the Athabasca River to meet Project needs.  
Depending on the duration and magnitude of a drought, the Water Management 
Framework for the Lower Athabasca River could impose restrictions on water availability 
thus affecting the ability of the Project to maintain full production. 

Shell recognized this sensitivity to drought and designed the Project with three primary 
mitigations. 

The first mitigation was to develop a water balance for the Project that considered 
drought conditions by assuming reduced availability of surface runoff and groundwater, 
based on an anticipated annual precipitation under a one-in-one-hundred year dry 
scenario.  Flow statistics representative of one-in-one-hundred year dry (e.g. drought) 
hydrologic conditions were derived for closed-circuited areas using a hydrologic model 
to simulate long term runoff.  These flow statistics were applied to the water balance to 
predict the range of future anticipated water requirements for the Project. 

The second mitigation was to design on-site water storage to temporarily supplement 
water needs when there are periods of restricted Athabasca River water withdrawal.  A 
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final raw water storage needs assessment will be completed after Phase 2 of the Water 
Management Framework for the Lower Athabasca River has been approved. 

The third mitigation was to design for an instantaneous raw water withdrawal rate that 
would allow Shell to replenish its water storage during times of high flow.  This ensures 
water withdrawal rates during times of low flow can be managed in accordance to the 
Water Management Framework for the Lower Athabasca River and that any impact to 
operations is minimized. 

Given these above mitigations, minimal effects to the Project are anticipated. 

c. Shell facilities were designed to consider potential flood events in accordance with 
regulatory requirements and professional design guidelines.  Several water 
management structures were designed to contain and convey flows for all hydrologic 
conditions up to the one-in-one-hundred year flood level.  Moderate and high 
consequence facilities (as per dam classification by Canadian Dam Association) such as 
the External Tailings Disposal Area and the Kearl Lake Levee were designed to 
withstand the probable maximum flood (December 2007 Jackpine Mine Expansion, 
Volume 1, Section 10).  In addition, as described in the December 2007 Jackpine Mine 
Expansion Application, Volume 1, Section 12, emergency response plans will be in 
place to execute responses appropriate to potential flood emergency scenarios.  Given 
these mitigations, minimal effects to the Project are anticipated. 

 

CLIMATE CHANGE 

SIR 37 

 Shell stated (Appendix 3-4, p.39): “it is not clear, however, whether climate change 
will reduce or increase the overall recharge rates, or alter the seasonal distribution of 
recharge. Short periods of intense rainfall lead to excess surface water and relatively 
low recharge rates. However, prolonged steady rain leads to more effective recharge 
of aquifers” and “[i]f it is assumed that changes in precipitation would result in 
similar changes in groundwater recharge, a reasonable range for changes in recharge 
due to climate change would be from about -13% to about +19% over the Project life” 
(p.39). The Panel requests that Shell:  

a. indicate how changes in climate, particularly rainfall and recharge rates might 
impact revegetation and recolonization in the application case as presented in 
Table 7.5-11 for ecosite phases in the LSA (Volume 5, Section 7.5.2.2, p.7-62). 
Further discuss any impacts to wetlands and wildlife habitat.  

Shell Canada Limited 



Shell Canada Limited 3-115 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 

b. indicate how changes in climate, particularly rainfall and recharge rates might 
impact revegetation and recolonization in the Planned Development Case in 
Table 7.5-14 (Volume 5, Section 7.5.2.2, p.7-69) for regional land cover classes in 
the RSA. Further discuss any impacts to wetlands and wildlife habitat and 
incorporate this information into the updated cumulative effects assessment.  

Response: 

This following is in response to both parts (a) and (b) of this request. 

 Volume 3, Appendix 3-4, Section 9 of the EIA, discusses potential effects to the 
terrestrial environment due to climate change, but has not evaluated the sensitivity of 
ecosite phases and wetlands types as a result of potential climate changes that may 
take place during the life of the project.  A meaningful assessment on this sensitivity 
cannot be undertaken given the innumerable permutations of effects and the uncertainty 
in future climatic conditions.  However, Shell is confident that reclamation monitoring in 
an adaptive management framework will allow reclamation plans to be modified to adjust 
to changes in climatic conditions, just as the undisturbed boreal forest will adjust.   

Volume 3, Appendix 3-4, Section 3.3.2 of the EIA, showed the possible variations of 
potential climate change on precipitation and temperature over the life of the project. 
Averaged annually, monthly temperatures are predicted to increase by 1.1°C to 5.5°C 
(minimum to maximum, respectively) and the average annual percent change in 
precipitation ranged from -3.4 to 11.5% over the life of the JPME.  In a recent study, 
Gonzales et al. (2010) conducted a comprehensive review of published predictions of 
the effects of climate change and noted that 15 out of 20 cases predicted the shrinking 
of the boreal region as a result of similar conditions to those reported in the EIA; 
increased precipitation and increased temperatures.  This study indicated that this trend 
has taken place in the last century and will continue worldwide as parklands and 
temperate forests expand north in the southern boreal, while the northern border of the 
boreal expands little due to soil and nutrient constraints (Kochtubajda et al 2006).  
Although most predictions indicate an increase in precipitation, this shift in vegetation is 
driven by a warmer and longer growing season that favours deciduous species rather 
than by the availability of moisture.  However current climate change models are not 
able to predict the timing and intensity of precipitation (Park et al 2010), which may be 
more important than the annual amount for affecting species distributions (Brooks et al 
1998).  The National Science Foundation (2002) observed that more variable rainfall 
patterns led to lower amounts of water in the soil, thereby decreasing overall growth of 
plants.   

Increased or decreased precipitation as a result of climate changes will affect the 
ecosites and regional land cover classes, presented in Tables 7.5-11 and 7.5-14 (EIA, 
Volume 5, Section 7.5.2.2) respectively, and associated wildlife habitat. An increase in 
precipitation may increase the productivity of habitat for all wildlife if the increase is not 
greater than the increased plant transpiration rate that will come from increased 
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temperatures. However, an increase in precipitation beyond that point will result in the 
expansion of wetlands types, which will benefit wetlands-dependent species such as 
Canadian toad, horned grebe, rusty blackbird, yellow rail and western toad. Decreased 
precipitation, although less likely, would result in the contraction of wetlands, which will 
benefit upland-dependent species such as barred owl, black-throated green warbler, 
moose, black bear, Canada lynx, fisher, Canada warbler, common nighthawk and olive-
sided flycatcher. However, decreased precipitation, particularly in the southern boreal, 
may also result in drought stress for plants and decreased productivity, shifting habitat 
towards parklands. This relates to the predicted southern contraction of the boreal 
forest, which will result in habitat loss for boreal species, and a range expansion for 
parkland species. For example, warmer temperatures and reduced precipitation may be 
facilitating a northern expansion of white-tailed deer into predominately moose 
landscapes (Thompson et al. 1998).  In areas of overlap, increased competition, 
increased transmission of parasites (i.e., Paralaphostrongylus tenuis), and possibly 
increased predation by wolves may force moose to reduce their range to more northern 
locations (Thompson et al. 1998). In addition, Hitch and LeBerg (2007) analyzed 
distribution data of 56 North American bird species and observed that birds with 
southern distributions have expanded northwards at over 2 km/year, and there was no 
southward expansion of birds with a northern distribution. 

The impact of climate change on precipitation and recharge rates will impact the 
revegetation and recolonization of plant species that make up the ecosites presented in 
Table 7.5-11 and the regional land cover classes presented in Table 7.5-14 (EIA, 
Volume 5, Section 7.5.2.2), as well as the reestablishment of wildlife habitats; however 
only speculations can be made without long-term studies and the development of more 
powerful models.  Climate change is not a futuristic problem but has been shown to 
have current implications (Gonzales et al 2010).  The effect of climate change on a 
wetland community depends on the amount, intensity, and frequency of precipitation 
(now and in the future) tied to numerous other climate parameters (i.e., temperature, 
evapotranspiration, etc.).  The results of climate change will be gradual and may not be 
apparent during the life of the JPME (e.g., Gonzales et al 2010).  Any change to 
precipitation resulting in a drawdown in water level, decreased recharge rates or the 
opposite scenario (i.e., increase) will alter vegetation composition.  Marshes, for 
example, adapt more readily to lower levels of water in the aquifer than swamps.  
Although the landward edges of marshes would dry, their herbaceous vegetation could 
colonize suitable exposed sites quickly.  An increase in precipitation that can potentially 
increase recharge rates could affect the regeneration or colonization of trees; the 
dominant vegetation of swamps (Koshida and Avis 1998).  Bogs are particularly 
vulnerable to climate change given their reliance on precipitation (i.e., precipitation is the 
major water supply into bogs), because they are isolated from the local groundwater 
regime by peat accumulation.  In addition, lower soil-water content could expose the 
peat and sediments to more aerobic conditions, increasing oxidation, as well as altering 
physical properties, hydrologic behaviour, and the flux of nutrients, gases and sediments 
from wetlands (Woo 1992).  Each ecosite phase and wetlands type can go through 
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various scenarios depending on how precipitation is delivered to the system (e.g., timing 
and intensity) which is not well understood for the boreal system (Park et al 2010).    

Given the uncertainty surrounding future climate change scenarios, Shell will use 
monitoring and adaptive management to account for alternative futures, increased 
vegetation growth, or increased vegetation stress, with specific regional patterns and 
timing associated with both.  As discussed in the JPME Closure, Conservation and 
Reclamation (C,C&R) Plan (Section 1.5 of Appendix II, EIA 2008 Update), Shell’s 
adaptive management approach involves establishing end land use objectives according 
to pre-development land use capability, site-specific conditions, improved practices 
based on research and monitoring results, and stakeholder input.  As reclamation 
proceeds, monitoring of reclamation soil and revegetation performance over time will 
allow land use objectives to be reviewed and adjustments made according to natural 
revegetation processes and future environmental modifiers such as climate change. 

Shell will also continue to work with other operators of oil sands mines, Cumulative 
Environmental Management Association (CEMA) and the Reclamation Working Group 
(RWG) as well as ASRD and local community representatives, to further develop criteria 
and monitoring programs (acceptable to all parties) that clearly demonstrate progress 
toward environmentally sound sustainable ecosystems, in consideration of evolving 
climatic conditions.   
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TAILINGS 

SIR 38 

 Submission of Information to the Joint Review Panel. For the Jackpine Mine 
Expansion Project, provide a table showing how fines capture meets the requirement 
of Directive 074, i.e. 50 per cent of fines in feed captured in the dedicated disposal 
area (DDA) annually, will be met. Include annual mass (dry tonnage) and percentage 
of: i) fines in feed, ii) fines capture in DDAs; break down to fines captured in thickened 
tailings (TT) drying, mature fine tailings (MFT) centrifuge, non-segregating tailings 
(NST), and total fines capture in DDAs. 

Response: 

Table 38-1 shows the plant fines feed, the deposition location for all fines processed by 
the plant, and the fines sequestered as compared against ERCB Directive 074 
compliance on an annual and cumulative basis.  This table is based on the JPME 
bitumen production rate of 300 kbpcd. 

Tables 2-6 and 2-7 in the May 2011 Submission of information to the Joint Review 
Panel, have been updated and are shown here as Tables 38-2 and 38-3 respectively. 
Centrifugation start date has been adjusted from 2014 to 2015.  The tables were also 
updated with 2010 tailings volumes to show complete Thin Fine Tailings (TFT) 
accumulation and treatment from the start of operations to Closure. 
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Table 38-1 JPME Fines Material Balance 

Year 
Ore Fines to 
Extraction 

(Mt) 

JPME Fines Sequestered in DDAs D074 Fines Sequestered Targets and Performance Additional Fines Source 
to Balance 

JPME Fines in Other 
Tailings 

Fines 
Balance 

(Mt) 
TT DDA1 TTD 

DDA2 In-pit DDAs 
Centrifuge 

(Mt) 
Total Fine 
Seq. (Mt) 

Cumulative 
Fines Seq. 

(Mt) 

Annual 
D074 Fines 
Seq. Target 

(Mt) 

Annual 
D074 Fines 

Seq. 
Target (%) 

Annual % 
Fines Seq. 

(%) 

Cumulative 
% of Fines 

Seq. 
Target (%) 

TSRU to 
MRM 
(Mt) 

MFT to 
Reclaim 

(Mt) 

Beach / 
Stacked 

Sand / Cell 
(Mt) 

MFT 
Runoff 

(Mt) 
TT 

Deposit 
(Mt) 

Enhanced 
Drainage 
Layer (Mt) 

TT Drying 
Deposit 

(Mt) 
NST 
(Mt) 

CST 
Capping 

Fines (Mt) 
TSRU 
(Mt) 

2010 1.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 20% 14% 68% 0.1 0.0 0.2 0.6 0.0 
2011 5.9 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.5 25% 11% 55% 0.5 0.0 2.2 2.5 0.0 
2012 7.4 1.1 0.0 0.7 0.0 0.0 0.0 0.0 1.8 2.6 2.9 40% 24% 59% 0.7 0.0 2.2 2.7 0.0 
2013 7.0 1.1 0.0 0.6 0.0 0.0 0.0 0.0 1.7 4.3 3.5 50% 24% 54% 0.6 0.0 2.1 2.6 0.0 
2014 6.2 0.9 0.0 0.6 0.0 0.0 0.0 0.0 1.5 5.8 3.1 50% 24% 52% 0.6 0.0 1.9 2.3 0.0 
2015 5.3 0.8 0.0 0.5 0.0 0.0 0.0 1.9 3.1 8.9 2.6 50% 59% 65% 0.5 1.9 1.6 2.0 0.0 
2016 7.0 1.0 0.0 0.6 0.0 0.0 0.6 1.9 4.1 13.0 3.5 50% 59% 76% 0.0 1.9 2.0 2.7 0.0 
2017 6.4 1.0 0.0 0.6 0.0 0.0 0.6 3.3 5.4 18.5 3.2 50% 84% 91% 0.0 3.3 1.8 2.5 0.0 
2018 11.7 1.7 0.0 1.1 0.0 0.0 1.0 3.3 7.2 25.6 5.8 50% 62% 98% 0.0 3.3 3.0 4.8 0.0 
2019 14.0 2.1 0.0 1.3 0.0 0.0 1.3 3.3 7.9 33.6 7.0 50% 57% 101% 0.0 3.3 3.8 5.6 0.0 
2020 19.9 3.2 0.0 1.9 0.0 0.0 1.8 3.3 10.2 43.8 9.9 50% 51% 101% 0.0 3.3 4.6 8.4 0.0 

2021-2025 71.8 2.4 0.0 2.0 19.7 0.0 6.5 16.7 47.3 91.1 35.9 50% 66% 115% 0.0 23.0 16.5 31.0 0.0 
2026-2030 90.4 8.2 0.0 0.0 69.1 4.4 4.9 6.7 93.2 184.2 45.2 50% 103% 148% 0.0 47.1 6.9 37.4 0.0 
2031-2035 124.1 0.0 0.0 0.0 118.1 0.0 6.7 0.0 124.8 309.0 62.0 50% 101% 166% 0.0 43.5 0.0 42.8 0.0 
2036-2040 116.8 15.8 0.0 0.0 67.1 8.1 6.3 13.3 110.7 419.7 58.4 50% 95% 172% 0.0 34.7 0.0 40.9 0.0 
2041-2045 129.5 20.7 0.0 0.0 60.4 10.2 7.0 22.9 121.3 541.0 64.8 50% 94% 175% 0.0 35.1 0.0 43.4 0.0 
2046-2050 93.5 13.5 0.0 0.0 57.4 7.0 5.1 24.1 107.0 648.0 46.8 50% 114% 182% 0.0 48.3 0.0 34.8 0.0 
2050-2054 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.2 18.2 666.2 0.0 50% 0% 187% 0.0 18.2 0.0 0.0 0.0 

Total  718.0 74.4 0.0 9.8 391.8 29.7 41.7 118.8 666.2 0.0 356.4    3.0 266.9 48.8 266.9 0.0 
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Table 38-2 Jackpine Mine Expansion MFT Balance (Was Table 2-6 in May 2011 
Submission to JRP) 

Period 
Coarse 
Tailings 
(Mm3) 

TFT 
(Mm3) 

TT 
(Mm3) 

Rehandled 
Dried TT 

(Mm3) 
NST 

(Mm3) 
TSRU 

Tailings 
(Mm3) 

Total 
Tailings 
(Mm3) 

2010 6.6 1.6 0.7 0.0 0.0 0.0 8.8 
2011 28.0 6.7 3.0 0.0 0.0 0.0 37.7 
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  1400.4 721.3 151.0 27.3 1748.5 100.6 4149.1 
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Table 38-3 Jackpine Mine Expansion Annual Tailings Material Balance (was 
Table 2-7 in May 2011 Submission to JRP) 

Period TFT 
(Mm3) 

MFT to NST 
(Mm3) 

MFT to Centrifuge 
(Mm3) 

MFT Inventory 
(Mm3) 

2010 1.6 0.0 0.0 1.6 
2011 6.7 0.0 0.0 8.3 
2012 7.3 0.0 0.0 15.6 
2013 6.9 0.0 0.0 22.5 
2014 6.3 0.0 0.0 28.8 
2015 5.3 0.0 5.0 29.1 
2016 7.4 0.0 5.0 31.5 
2017 6.9 0.0 9.0 29.4 
2018 13.0 0.0 9.0 33.4 
2019 15.1 0.0 9.0 39.4 
2020 22.6 0.0 9.0 53.0 
2021 16.1 0.0 9.0 60.1 
2022 17.8 2.1 9.0 66.8 
2023 16.2 5.7 9.0 68.3 
2024 18.4 4.0 9.0 73.6 
2025 15.4 5.3 9.0 74.7 
2026 20.9 13.3 9.0 73.3 
2027 16.4 17.8 9.0 62.9 
2028 19.0 36.3 0.0 45.7 
2029 20.6 29.7 0.0 36.6 
2030 24.2 12.2 0.0 48.6 
2031 25.2 23.8 0.0 50.0 
2032 24.7 21.7 0.0 53.0 
2033 23.1 22.0 0.0 54.1 
2034 21.1 21.4 0.0 53.8 
2035 21.6 28.7 0.0 46.6 
2036 19.7 19.1 0.0 47.3 
2037 21.0 0.0 6.0 62.3 
2038 22.7 17.3 10.0 57.6 
2039 23.2 14.6 10.0 56.2 
2040 23.9 6.8 10.0 63.3 
2041 25.4 0.0 12.0 76.7 
2042 24.1 7.9 12.0 80.9 
2043 22.0 15.0 12.0 76.0 
2044 23.7 6.9 13.0 79.7 
2045 22.0 3.1 13.0 85.6 
2046 20.4 22.4 13.0 70.6 
2047 25.0 6.3 13.0 76.3 
2048 19.1 19.4 13.0 63.1 
2049 19.2 17.4 13.0 51.9 
2050 10.2 0.0 13.0 49.1 
2051 0.0 0.0 13.0 36.1 
2052 0.0 0.0 13.0 23.1 
2053 0.0 0.0 13.0 10.1 
2054 0.0 0.0 10.1 0.0 
Total  721.3 400.2 321.1 0.0 
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SIR 39 

 Submission of Information to the Joint Review Panel. Shell proposed using TT drying, 
MFT centrifuge and NST to comply with Directive 074. None of the technologies 
proposed have been commercially proven. Discuss the contingency plan if the 
proposed technology or technologies cannot comply with Directive 074. 

Response: 

Shell is committed to reducing fluid tailings and improving the rate of reclamation 
following mine disturbance.  Many of the technologies being developed and applied by 
industry to meet ERCB Directive 074 have achieved limited field implementation and 
demonstration to date, especially with regard to densification and drying technologies.  
Shell continues to work through the Oil Sands Tailings Consortium (OSTC) to evaluate a 
suite of tailings technologies and optimize the application of those technologies to meet 
ERCB Directive 074 criteria.  Tailings technologies are being progressed to full 
commercial viability through the cooperation of industry partners.  The tailings 
technologies that Shell is continuing to progress for JPME are: 

• Non-segregated Tailings (NST) – Large-scale pilot demonstrations of the technology 
have been completed, which indicated that the NST process is technically viable 
and that the resultant deposits will comply with ERCB Directive 074 requirements.  
Subsequent evaluation of flow sheets resulted in process design options that 
incorporated unit operations that aggressively dewater the tailings streams.  

• Thickened Tailings Drying (TTD) – TTD has been demonstrated on a trial basis at 
MRM.  The tailings test facility was operated in late 2009 to produce a thickened 
tailings stream at nominally 40 wt% solids.  The tailings were then deposited in two 
thin lifts (nominally 50 cm each) and their geotechnical performance was monitored 
over a 12 month period.  The initial results of the investigation demonstrated that the 
deposits will comply with ERCB Directive 074 requirements. 

• Mature Fine Tailings Centrifuge (MFTC)/Atmospheric Fines Drying (AFD) – Although 
Shell has not directly demonstrated MFTC technology, significant insight has been 
gained from the experience of other operators through participation in the OSTC.  
Shell’s AFD has been demonstrated at the MRM operation.  Data evaluation from 
AFD operation indicates the material behaves similar to centrifuge cake when 
deposited in thin lifts above grade.  Significant progress has been made on 
understanding treated MFT depositional and geotechnical properties.  When 
deployed in a thin-lift depositional strategy, the resultant deposits will comply with 
ERCB Directive 074 requirements.   

Shell is confident that the technologies currently proposed for JPME will be successful 
based on, either commercial analogies (Consolidated Tailings [CT] for NST, AFD for 
TTD) or actual pilot plant performance (AFD and NST).  To the extent that challenges 
arise in scaling up some of the components of these technologies, Shell is confident that 
the industry, through the OSTC, will collectively be able to resolve them.  The 
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Shell Canada Limited 

technology selection that Shell has proposed for JPME represents the most viable 
platform at this time and where it intends to focus its development resources.  This 
selection does not preclude incorporating other technologies should they be 
demonstrated to be less expensive and/or more suitable to Shell’s operations. 

 

SIR 40 

 Submission of Information to the Joint Review Panel, Page 24. Figure 2-9 indicates 
temporary tailings storage in South Central in-pit lake. Provide the projected timeline 
for the tailings intended to be stored in South Central in-pit lake, include the date for 
all tailings to be removed. 

Response: 

The South Central in-pit lake is called Fluid Cell 2 (FC2) during active mining.  FC2 is 
used for the storage of runoff Thin Fine Tailings (TFT) and densification to Mature Fine 
Tailings (MFT).  Once the TFT has consolidated to MFT it is removed and further 
densified through centrifugation and drying for final placement into the closure 
landscape.  Final deposition of centrifuged MFT is placed in-pit or in external dumps and 
on Coarse Sand Tailings-capped NST cells.  Table 40-1 shows the projected active life 
for FC2 including the removal and densification timeline for the MFT. 
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Table 40-1 Fluid Cell 2 MFT Inventory by Year 

Year 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 

MFT Inventory  - 1.4 5.5 4.1 11.1 24.5 28.7 23.8 28.6 35.4 21.5 28.2 14.9 3.7 0.9 - (Mm3) 

Temporary Thin Fine Tailings (TFT) Natural Densification to MFT Activity Densification and Drawdown for Final Closure and Recycle Water Clarification   
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SIR 41 

 Submission of Information to the Joint Review Panel, Page 25. Shell states, “…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 adjustment made for the Muskeg River Diversion Alternative Mine 
plan.” 

a. Provide the design parameters used for MFT centrifuge in this plan, including but 
not limited to: solids content and sand to fines ratio of centrifuge feed, centrifuge 
process used, and solids content and strength development of centrifuged cake. 

b. Provide a table showing the projected annual MFT centrifuged cake volumes, area 
needed and area available for MFT centrifuged cake placement. 

c.  Provide the placement plan for MFT centrifuged cake, as well as a map indicating 
the locations. 

Response: 

a. Shell is relying on data collected from pilot trials of centrifuge technology by other 
industry operators to establish the design parameters for centrifuged MFT.  The data is 
collected through the OSTC which has been established to share technology 
performance between industry operators.   

The current centrifuge process design will use a MFT barge to harvest MFT from the 
ETDA.  The MFT plus gypsum/alum/flocculant will be added at the centrifuge plant.  
Centrate (centrifuge fluid overflow) will be recycled back to the ETDA for clarification and 
reuse of the water in the extraction process.  The cake will be deposited into dedicated 
disposal areas as shown in Table 41-2. 

A strength development profile of centrifuge cake over time has not been determined by 
Shell.  However, Shell has cake analog deposits that have demonstrated that, slurry 
deposited and managed to allow atmospheric exposure, will dewater and consolidate 
into a trafficable surface.  This technology has been demonstrated through pilot trials at 
Muskeg River Mine on TT, paste TT, and untreated and treated MFT deposited in the 
AFD facility.   

Centrifuge properties established from the OSTC pilot operations are summarized in 
Table 41-1.  
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Table 41-1 Design Properties for Centrifuge Feed and Cake Product 

MFT Reclaim / Centrifuge Feed Low Average High 

Bitumen 2% 2% 2% 

Water 68% 63% 58% 

Solids 30% 35% 40% 

Sands to Fines Ratio 0.2 0.2 0.2 

-44 micron 16.7% 16.7% 16.7% 

+44 micron 83.3% 83.3% 83.3% 

Centrifuge Capacity / Performance / Deposit Density 
Capacity, dry solids t/hr 43 43 43 

Cake Density, % 55% 55% 55% 

Mineral Capture, % of feed 98% 98% 98% 

Deposition slope % 2.5% 2.5% 2.5% 

 

b. Table 38-2: Jackpine Mine Expansion MFT Balance, included in SIR 38, shows the 
volume of MFT scheduled for centrifugation.  Current planning premises and trial 
analysis from the OSTC centrifuge pilot testing suggests a loading rate of 1.2 t/m2/year 
would meet ERCB Directive 074 time and strength requirements.  The MFT volume to 
be centrifuged, the required surface area to dry, and the proposed future drying 
locations are shown in Table 41-2. 

c. The location and placement plan for centrifuge cake are identified in Table 41-2.  A plan 
map showing the proposed centrifuge cake drying locations and timing for the life of the 
JPME project is shown in Figure 41-1. 

Table 41-2 Forecast Centrifuged MFT Volumes 

Surface Surface Volume Volume MFT Year [Mm3] Centrifuge 
Cake 

Area Area Location Required Available 
[Mm2] [Mm2] 

Cake interbeded in TT DDA1(a) 2015 5.0 2.2 n/a 2.5 

Cake interbeded in TT DDA1(a) 2016 5.0 2.2 n/a 2.5 

Cake interbeded in TT DDA1(a) 2017 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2018 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2019 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2020 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2021 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2022 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2023 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2024 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2025 9.0 4.0 n/a 2.5 

Cake interbeded in TT DDA1(a) 2026 9.0 4.0 n/a 2.5 

MFT Centrifugation Suspended during initial in-pit tailings deposition and NST commissioning(b) 2027 to 2036 

2037 6.0 2.7 1.9 6.5 Cell 2 
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Table 41-2 Forecast Centrifuged MFT Volumes 

Shell Canada Limited 

Year Volume MFT 
[Mm3] 

Volume 
Centrifuge 

Cake 

Surface 
Area 

Required 
[Mm2] 

Surface 
Area 

Available 
[Mm2] 

Location 

2038 10.0 4.4 3.1 6.5 Cell 2 

2039 10.0 4.4 3.1 14.9 Cell 3/4 

2040 10.0 4.4 3.1 14.9 Cell 3/4 

2041 12.0 5.3 3.7 14.9 Cell 3/4 

2042 12.0 5.3 3.7 14.9 Cell 3/4 

2043 12.0 5.3 3.7 15.8 Cell 5 

2044 13.0 5.8 4.0 15.8 Cell 5 

2045 13.0 5.8 4.0 15.8 Cell 5 

2046 13.0 5.8 4.0 10.4 Cell 6 

2047 13.0 5.8 4.0 10.4 Cell 6 

2048 13.0 5.8 4.0 10.4 Cell 6 

2049 13.0 5.8 4.0 10.2 Cell 7 

2050 13.0 5.8 4.0 10.2 Cell 7 

2051 13.0 5.8 4.0 10.2 Cell 7 

2052 13.0 5.8 4.0 10.2 Cell 7 

2053 13.0 5.8 4.0 10.2 Cell 7 

2054 10.1 4.5 3.1 10.2 Cell 7 
(a) Centrifuged cake will be interbeded with Thickened Tails, Whole Tails, and Coarse Sand Tailings. 
(b) Centrifugation is used as a secondary technology to eliminate MFT beyond the capacity of NST.  Once suitable in-pit 

cake drying locations are established (Cell 2 - 2037) centrifugation is used to eliminate MFT in the final closure 
landscape.   
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Figure 41-1 Proposed Centrifuge Cake Placement Plan 
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SIR 42 

 Submission of Information to the Joint Review Panel, Page 20. Shell states “…tailings 
management plans in the Jackpine Mine Expansion align with the approved ERCB 
Directive 074 plan for Jackpine Mine – Phase 1…” On Page 25, Table 2-5 indicates the 
South external tailings dump area (ETDA) DDA1 and in-pit Cell 8 will be used for TT 
placement. 

a. Provide the TT drying process and elaborate on the key parameters to ensure TT 
drying can meet the strength criteria within a one year timeframe as per Directive 
074. 

b. Provide a table showing the annual TT volume, area needed and area available for 
TT drying.  

c. What are the challenges of the TT drying operation at Jackpine Mine – Phase 1? 

d. What mitigation measures are proposed to overcome these challenges and ensure 
compliance with Directive 074? 

Response: 

a. The TT drying process relies on a sloped deposit to direct precipitation as run-off from 
the TT deposit to avoid re-saturation.  The selected lift thickness will be suitable to allow 
evaporation and seepage mechanisms to remove water from the placed tailings and 
enable strength gain.  The TT drying trial at the MRM suggested that a slurry lift 
thickness of 2 m/year would achieve 5 kPa strength in one year.  The rate of 
drying/consolidation and strength gain is also impacted by environmental factors such as 
precipitation and radiant solar energy.  

b. The TT drying is utilized at Jackpine Mine - Phase 1 (ERCB Approval No. 9756, as 
amended) to achieve ERCB Directive 074 fines sequestration requirements during 
external tailings deposition operations.  NST technology will achieve fines sequestration 
as required by ERCB Directive 074 during in-pit tailings disposal at the JPME.  The fines 
sequestration broken down by technology as required to achieve ERCB Directive 074 is 
shown in Table 38-1 contained in Shell’s response to SIR 38. 

Table 42-1 identifies the scheduled TT drying tonnes, volume, location, and required 
surface area on Lease 13 for the Jackpine Mine Expansion from 2012 to 2022.   
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Table 42-1 JPME TT Surface Area Requirements and Availability  

Vol @ 45% Surface Area Surface Area TT Year (Mt) 
solids by Surface Area 

weight 
(Mm3) 

Required(a) Available Location(s) (Mm2/year) (Mm2) 

DDA2(b) 2012 0.7 1.1 0.5 1.0 
DDA2(b) 2013 0.6 1.0 0.5 1.0 
DDA2(b) 2014 0.6 0.9 0.4 1.0 
DDA2(b) 2015 0.5 0.8 0.4 1.0 
DDA2(b) 2016 0.6 1.0 0.5 1.0 
DDA2(b) 2017 0.6 0.9 0.5 1.0 
DDA2(b) 2018 1.1 1.7 0.8 1.0 
DDA2(b) 2019 1.3 2.0 1.0 1.0 

Woda, Eoda, In-pit(c) 2020 1.9 3.1 1.5 2.5 
Woda, Eoda, In-pit(c) 2021 1.3 2.1 1.0 2.5 
Woda, Eoda, In-pit(c) 2022 0.7 1.2 0.6 2.5 

Total 9.8 15.7 
(a) Surface Area (SA) required is based on 2 m/year slurry deposition thickness. 
(b) DDA2 - Thickened Tailings Drying Area; location is identified on Mining Status Maps SIR 46c. 
(c) These locations are available for drying during the periods identified.  A selection of the preferred drying location will 

be made 2 years prior to use as required for DDA submissions. 

c. The challenges to TT drying are: 

• Pre-disturbance of large mineable oil sands surface areas required for thin lift drying 
in advance of mining activities. 

• The development of infrastructure and power facilities to transport the TT to 
locations that previously were not required in the mine and tailings development 
plans.  These new corridors create congestion and operational inefficiencies with 
mine material movements to crushers and dumps. 

• Increased operating expense resulting from additional material handling.  

d. Mitigations measures proposed for the challenges identified in SIR 42c are: 

• There is no mitigation to develop suitable locations for TT drying at young operations 
(0 to 20 yrs).  However, at older operations there is opportunity to use post disturbed 
areas for drying that will enhance final reclamation.  Locations such as external 
dumps and in-filled tailings cells. 

• No mitigation at present.   

• The TT will be placed in final deposition locations where possible, such as TT DDA1.  
This will minimize excessive surface disturbance for drying purposes.  Techniques 
such as inter-bedding coarse sand tailings and whole tailings within the deposited 
layers of TT within DDA1 will facilitate drainage of the TT layers and subsequent 
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strength gain.  Additionally, the lift thickness of TT placed for drying can be 
decreased to reduce the required drying cycle time to achieve 5 kPa.   

Shell is also investigating alternative deposition techniques such as ‘Deep Cell’ deposits.  
These thickened tailings deposits have demonstrated that TT can act as a consolidating 
mass rather than viscous liquid suspension thereby achieving a trafficable and 
reclaimable surface within the 5 year period. 

 

SIR 43 

 Submission of Information to the Joint Review Panel, Page 26. Shell states, “…the 
Muskeg River Drainage Area (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”. Jackpine Mine 
Expansion Project Volume 1, Section 7.2, Page 7-11. Shell states, “The NST will be 
made …with a sand-to-fines ratio of 5:1.” 

a. Provide a table showing the expected volume of NST with a sand-to-fines ratio of 
4.5:1 is produced using both TT and MFT on an annual basis. 

b. Explain why the sand-to-fines ratio of NST was revised from 5:1 to 4.5:1. 

c. Provide supporting data to demonstrate NST with a sand-to-fines ratio of 4.5:1 will 
meet the strength criteria within a one year timeframe as per Directive 074. If not, 
provide a mitigation strategy. 

Response: 

a. Table 43-1 shows the volume of NST starting in 2022 once NST starts being produced, 
and includes component streams to amass the NST to design properties at a target SFR 
of 4.5:1. 
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Table 43-1 Annual Volumes of NST and Component Streams 

Year 

NST Components Total 

TT 
[Mt] 

MFT 
Reclaimed 

[Mt] 
CST 
[Mt] 

WT 
[Mt] 

NST 
[Mt] 

Volume NST(a) 
[Mm3] 

2022 4.7 0.8 29.9 4.7 40.1 25.2 
2023 6.4 2.1 40.5 6.4 55.4 33.4 
2024 6.9 1.5 43.4 6.9 58.7 35.9 
2025 6.1 2.0 38.7 6.1 52.9 31.9 
2026 10.5 4.9 66.5 10.5 92.4 54.9 
2027 4.3 6.6 48.2 7.2 66.3 39.4 
2028 9.2 13.4 100.1 14.9 137.6 81.7 
2029 11.7 11.0 103.4 15.7 141.8 84.2 
2030 9.0 4.5 63.6 9.9 87.0 51.6 
2031 20.7 8.8 135.8 21.3 186.6 110.8 
2032 22.0 8.0 131.9 21.0 182.9 108.6 
2033 18.9 8.1 124.9 19.6 171.5 101.8 
2034 16.4 7.9 114.7 17.9 157.0 93.2 
2035 15.0 10.6 118.5 18.2 162.3 96.3 
2036 7.6 7.1 66.5 10.1 91.2 54.2 
2037 0.0 0.0 0.0 0.0 0.0 0.0 
2038 17.6 6.4 105.3 16.8 146.0 86.7 
2039 26.3 5.4 118.6 19.8 170.1 101.0 
2040 12.7 2.5 56.5 9.4 81.2 48.2 
2041 0.0 0.0 0.0 0.0 0.0 0.0 
2042 30.3 2.9 105.8 18.6 157.6 93.6 
2043 23.9 5.5 113.6 18.8 161.8 96.0 
2044 16.8 2.6 67.3 11.5 98.1 58.2 
2045 2.3 1.1 16.4 2.6 22.4 13.3 
2046 15.5 8.3 111.3 17.3 152.3 90.4 
2047 6.5 2.3 38.6 6.1 53.6 31.8 
2048 9.2 7.2 75.4 11.5 103.3 61.3 
2049 10.7 6.4 79.8 12.3 109.2 64.8 
2050 0.0 0.0 0.0 0.0 0.0 0.0 

Totals 341.4 148.1 2,115.3 335.0 2,939.7 1,748.5 
(a) Note: Combined 'on' and 'off' spec NST dry density is 1.61 t/m3. 

b. NST Pilot studies completed at Shell during 2007-2008 indicated that a lower SFR 
increases fines capture efficiency without sacrificing geotechnical or operating 
robustness.  The SRF referenced in the text represents an operating target for the 
process, allowing process variability (3.5<SFR<5.5) depending on operating conditions 
with an average pipeline discharge of SFR 4.5.  The deposit also has some fines run-off 
which effectively raises the deposited NST SFR ratio.  Shell conducted pilot studies with 
NST SRF’s between 4 and 5 during 2007-2008 and has selected a target SFR of 4.5 for 
the NST process. 

c. Shell has done considerable research in evaluating the consolidation and strength 
development characteristics of both consolidated tailings (CT) and non-segregating 
tailings (NST) mixes.  The scope of work undertaken includes evaluation of laboratory 
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and field experience from other oil sands operators through information made available 
through the following:  

• 2001 Thickened Tailings Field Trial report and the CT information exchange 

• laboratory test work on CT and NST mixes advanced by Shell at its Calgary 
Research Center.  

• detailed consultant review, collation, and consolidation of available data 

• production, deposition, and comprehensive monitoring and sampling of non-
segregating tailings test deposits (approximately 16,000 m3 of inventory with 
maximum deposit depth of approximately 5 m) with SFR44 values between 4 and 5 
at the Muskeg River Mine’s Tailings Test Facility in 2007 and 2008.  

The performance of CT and NST mixes is well understood and the ultimate strength 
potential of such mixes is predictable.  Test work at the Muskeg River Mine (MRM) 
Tailings Test Facility (TTF) from 2007 – 2009 provided an opportunity for in-situ strength 
evaluation of actual NST deposits.  Analysis of the data gathered demonstrated that the 
deposits consolidated quickly and developed strength in excess of ERCB Directive 074 
requirements in a matter of months.  Predictions of consolidation and strength in 
commercial-scale deposits have been based on observations that demonstrate that the 
strength gain expected from commercial-scale CT and NST deposits will satisfy the 
ERCB Directive 074 expectations of 5 kPa undrained shear strength one-year after 
tailings placement.  The 10 kPa undrained shear strength requirement will be achieved 
after subsequent capping layers have been placed on the deposits rendering them 
trafficable within five years of the end of tailings deposition in the Dedicated Disposal 
Areas (DDAs).  

Figure 43-1 shows the unconsolidated strength gain of a typical CT/NST deposit with 
SFR 4.5 to 5.5 over time with subsequent loading of the tailings at depth by year.  The 
example shown is an 80 m deep tailings cell filled over a 10 year period and then 
capped with overburden.  The final lift is year 10.  It can be seen that establishing 5 kPa 
in one year and 10 kPa by year 5 is achievable.  The time delay to place the CST cap, 
between NST completion and CST closure, has an impact on the final NST lifts strength 
gain.  It requires 1.6 years to reach 5 kPa in the sample case shown below.  The cell 
filling sequence may be modified, if necessary, to achieve the final NST lift strength of 
5 kPa within one year of deposition. 

Table 43-2 shows the time of each lift to gain the required 5kPa as specified in ERCB 
Directive 074.   
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Table 43-2 Estimated time to achieve 5 kPa undrained shear strength relative to 

time of deposition. 

Time to 5 kPa 
(years) Year Deposited 

0 0.2 

2 0.4 

5 0.6 

10 1.6 

 
Since 2005, Shell has invested nearly $200M in research to advance the 
commercialization of tailings technologies.  These trials were used to characterize the 
depositional performance of tailings materials including paste thickened tailings, high 
rate thickened tailings, non-segregating tailings and enhanced (i.e. very high density) 
non-segregating tailings slurries.  Data gathered included process development, slurry 
pumping, process reliability, deposition, and geotechnical characteristics.  Information 
and perspective from these field trials involving non-segregating tailings were shared 
with industry (2009 Banff Tailings and Mine Waste Conference).   These results are 
equally applicable and relevant to the NST deposit technology proposed at JPME. 

In the case of NST type deposits, the geotechnical performance and perspectives 
gathered from the field trials have been recently reported through a paper and 
presentation at the 2009 Banff Tailings and Mine Waste Conference.  The results 
presented in this paper are equally applicable and relevant to the NST deposit proposed 
at JPME.  

Reference: 

2009 Banff Tailings and Mine Waste Conference.  Research at Shell’s Muskeg River 
Mine Tailings Testing Facility.   
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Figure 43-1 Undrained strength of consolidated tailings DDA vs. time and deposit 
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SIR 44 

 Jackpine Mine Expansion Project Volume 1, Section 7.2, Page 7-11. Shell states, 
“Train 2 and 3 TSRU lines will be transferred in-pit and will be deposited 
subaqueously into the NST ponds.” Submission of Information to the Joint Review 
Panel, Page 22. Table 2-5 listed tailings storage by impoundment and classification, 
which indicates NST will be stored in in-pit solids cells, but in-pit solid cell 8 will be 
used to store TSRU and TT. 

a. Provide the timeline of in-pit solid cell 8 indicating when it is available for tailings 
containment. Confirm it is available for tailings containment before the storage of 
TSRU tailings is needed when Trains 2 and 3 start. 

b. If cell 8 is not available before Trains 2 and 3 start, provide the placement plan of 
TSRU tailings. Clarify whether TSRU tailings are going to be co-disposed with NST 
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tailings, or mixed with fluid tailings or in dedicated cells. Explain the selected 
option. 

c. If TSRU tailings are co-disposed with NST, explain how NST cells will be managed 
as DDAs as defined in Directive 074. 

d. If TSRU tailings are mixed with fluid tailings, 

i. Provide rationale for the loss of asphaltene recovery from TSRU tailings. 

ii. Elaborate on the environmental impacts of mixing drying fluid tailings with 
TSRU tailings and provide a mitigation strategy. 

Response: 

a. Table 2-5 in the May 2011, Submission of Information to the Joint Review Panel, Section 
2 was incorrect.  The corrected information is provided in Table 44-1, and in Section 2.    

TSRU tailings will be deposited sub-aqueous in Sand Cell 1 starting in 2016, for the 
commissioning of Train 2 and then Train 3.  It will then be co-deposited with NST 
starting in 2026 when in-pit NST tailings deposition commences and co-deposition 
continues in NST Cells 1 to 7.  Cell 8 receives 10 Mm3 of TSRU tailings from 2047 to 
2050. 

  

Shell Canada Limited 



Shell Canada Limited 3-137 Joint Review Panel 
Jackpine Mine Expansion Project  Supplemental Information Requests 
  May 2012 
 
Table 44-1 Tailings Storage by Impoundment 

JPME JPME Update 
Impoundment 

Type Tailings Impoundment Tailings Classification Impoundment Classification 

South ETDA DDA1 TT & Water Cap South ETDA DDA1 TT 

ETDAs 

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

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

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

MFT, Water Cap(a) Fluid Cell 1 MFT, Water Cap Fluid Cell 1 

In-Pit Fluid 
Cells 

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

Fluid Cell 2b MFT, Water Cap n/a n/a 

Fluid Cell 3 MFT, Water Cap n/a n/a 

Cell 1 NST/TSRU/CST Cap Cell 1 NST/TSRU/CST Cap 

Cell 2 NST/TSRU/CST Cap Cell 2 NST/TSRU/CST Cap 

Cell 3 NST/TSRU/CST Cap Cell 3 NST/TSRU/CST Cap 

In-Pit Solids 
Cell 4 NST/TSRU/CST Cap Cell 4 NST/TSRU/CST Cap 

Cells Cell 5 NST/TSRU/CST Cap Cell 5 NST/TSRU/CST Cap 

Cell 6 NST/TSRU/CST Cap Cell 6 NST/TSRU/CST Cap 

Cell 7 NST/TSRU/CST Cap Cell 7 NST/TSRU/CST Cap 

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

n/a n/a Cell 9 NST 
(a) MFT temporarily stored in the fluid cells is subsequently removed, densified and deposited in alternate locations 

leaving water in the fluid cells at Closure. 
n/a = Does not exist in described plan. 

b. Table 44-2 identifies the placement location for TSRU tailings during the life cycle of the 
Jackpine Mine. 

Table 44-2 TSRU Deposition Locations 

Period Tailings Types Deposition Method Location 

2016-2026 WT, CST, TSRU, MFT, Water Cap Sub-aqueous Sand Cell 1 

2026-2027 NST/TSRU/CST Cap Co-deposition Cell 1 

2027-2029 NST/TSRU/CST Cap Co-deposition Cell 2 

2029-2031 NST/TSRU/CST Cap Co-deposition Cell 3 

2031-2036 NST/TSRU/CST Cap Co-deposition Cell 4 

2036-2040 NST/TSRU/CST Cap Co-deposition Cell 5 

2040-2044 NST/TSRU/CST Cap Co-deposition Cell 6 

2044-2047 NST/TSRU/CST Cap Co-deposition Cell 7 

2047-2050 TSRU/CST Sub-aqueous Cell 8 
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c. The co-deposited NST and TSRU tailings will meet the 5 kPa strength requirement in 
one year as required by ERCB Directive 074.  Further information in this regard was 
provided in December 2009, Jackpine Mine Expansion, Volume 1, SIR 180, and June 
2010 Jackpine Mine Expansion Supplemental Information Round 2, SIR 11. 

d. i.  

Shell’s chosen froth treatment technology platform was premised on the concentration of 
whole bitumen impurities into the TSRU bottoms to facilitate the production of heavy oil 
of sufficient quality to allow for higher yield hydrocarbon upgrading through hydrogen 
addition.    During the initial development of JPME, Shell recognized the potential value 
of this carbon source and investigated an Asphaltene Energy Recovery process as a 
viable option to further utilize this hydrocarbon stream for power and steam production. 

For the reasons outlined in Shell’s January 18, 2012 letter to the Joint Review Panel, 
Shell choose to remove this process from its project application.   

Currently there is no viable technology to economically recover and process asphaltenes 
from TSRU tailings deposits and segregation/storage of this stream is considered 
infeasible. The TSRU bottoms stream contains a relatively low carbon (8%) and high 
mineral content (21%).  A high percentage of its value is derived from the heat content 
that could be recovered through on-site processing.  Sequestering and storage of this 
stream would result in a loss of this thermal energy and entail additional costs to dry, 
segregate and re-mine the resource.  Given the low carbon content of the final deposit, 
it’s unlikely that recovery of this material would ever be economic given the abundance 
of higher carbon alternatives such as coke and coal.     

d ii 

The primary source of air emissions from the TSRU tailings is unrecovered solvent. The 
emission estimates in the JPME EIA were based on a conservative assumption that 
diluent losses from the process would be at the regulatory requirement of four barrels of 
diluent per 1,000 barrels of bitumen produced. This assumption is independent of how 
the TSRU tailings are deposited (i.e., with or without NST) and therefore constant over 
the life of the Project.  Based on this approach, the findings of the air assessment 
remain conservative.  Accordingly, no additional environmental impacts are anticipated 
from mixing TSRU tailings fluid tailings and no specific environmental mitigations are 
required. 

As part of the EIA air quality assessment, a sensitivity analysis was conducted to 
determine the effects of depositing TSRU tailings in different locations (EIA, Volume 3, 
Appendix 3-8, Section 2.3.10).  Benzene emissions from the TSRU tailings were 
modelled from Sand Cell 1 (i.e., external tailings disposal area), Cells 3/4, Cell 5 and 
Cell 8 to determine the ground-level concentrations at nearby communities and cabins.  
The results indicated there were no substantial differences between locations.  
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Therefore, the effects of mixing TSRU tailings with NST are not expected to result in any 
additional impacts to air quality. 

Shell currently has environmental monitoring programs in accordance with the 
Environmental Protection and Enhancement Act (EPEA) and Water Act approvals for 
the existing Jackpine Mine – Phase 1. These existing monitoring programs will be 
amended as required to incorporate the changes resulting from the JPME Project. 

 

ENVIRONMENT 

SIR 45 

 Jackpine Mine Expansion Supplemental Information Part 2: ERCB SIRS - Round 2 - 
June 2010, Section 1.2 Page 1-3. Shell states " Although Shell is adjusting to the 
current economic downturn by making a series of smaller investments in developing 
Jackpine Mine - Phase 1, the overall scope of development has not changed". Shell 
also states "Shell is seeking approval for any additions and modifications to the 
Jackpine Mine - Phase 1 in accordance with the plans described in the Jackpine Mine 
Expansion Project Application". Section 3.2, Part 5, Page 13 of ERCB Directive 038: 
Noise Control states "An applicant must complete an NIA for any new facility where 
there is a reasonable expectation of a continuous noise source or for modifications to 
existing facilities where there is a reasonable expectation of changes in noise 
source".  

a. Confirm there have been no additions or modifications since initial Application 
(December 2007) or from Update to Application (May 2008) which may require a 
revised Noise Impact Assessment (NIA). 

b. If a revised NIA is required, include sound level measurements from Jackpine 
Mine - Phase One which commenced operations in 2010. 

Response: 

a. As discussed in the response to SIR 1, the design of JPME has been modified since the 
original 2007 application and the 2008 EIA Update.  From a noise perspective, the only 
relevant change has been the inclusion of MFT centrifuges to assist Shell in complying 
with ERCB Directive 074.  In locations that require it, these centrifuges will be housed in 
buildings designed to provide the necessary noise attenuation to meet ERCB 
Directive 038.   Therefore, Shell believes a revised noise impact assessment is not 
required 
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b. For the reasons discussed above, Shell believes that a revised noise impact 
assessment is not required. 

 

SIR 46 

 Supplemental Information, Volume 1, 2009, Section 14, P. 14-1 and Pg. 14-3. 
Figure 349-1 displays the Jackpine Mine Expansion progression from development to 
reclamation, provides a list of some project components, and an annual breakdown of 
several steps of the reclamation process for each of the identified components. 
Further, within Shell’s Submission of Information to the Joint Review Panel, May 2011, 
Section 2.2, P. 5, Mining. Shell stated that the Project development proposal has been 
amended with modifications to tailings management strategies required for 
implementation of Directive 074, the mine plan, and diversion of the Muskeg River.  

a. Provide updated and integrated tabular and spatial information for all parts of the 
proposed Jackpine Mine Expansion development to provide a cumulative 
breakdown, by area, from project start to closure for progressive clearing, 
development, and reclamation suitable for certification to Alberta Environment 
standards.  

b. Provide an updated Pace of Development and Reclamation figure for the Jackpine 
Mine Expansion, similar to Supplemental Information, Volume 2: AENV SIR’s and 
Supplements, December 2009, Figure 385-1. Include figures of the time and area 
between removal of trees, or vegetation and the reestablishment of final landform, 
watershed, soil and vegetation.  

c. Include an updated annual, or periodic, breakdown of the area reclaimed for all 
project components as appropriate.  

d. Discuss any uncertainties or impediments that may influence the timing of 
development, progressive reclamation and certification.  

Response: 

a. The predicted land status for the proposed Jackpine Mine Expansion are presented in 
Table 46-1 and Figure 46-1 in five year intervals over the life of the Project.  Although, 
the habitat compensation lake (54 ha) will be able to support fish communities shortly 
after establishment, to be conservative, the lake is not considered reclaimed until the 
Closure period.  This allows time for the lake to establish vegetation communities, 
microbial communities and benthic layers required to create a mature, fully functioning 
aquatic community 
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Table 46-1 Predicted Land Status for the Integrated Jackpine Mine – Phase 1 

and Jackpine Mine Expansion by Five Year Progression Periods 
Hectares 

Total 
Active 

Footprint 
(a) 

Disturbed: Permanent Permanent Year Mine Site 
Footprint 

Plant Site 
Footprint Cleared Used for Mine Reclamation Reclamation or Plant (Wetlands and (Terrestrial) Purposes Aquatic) 

Pre-2015 5,818 169 5,987 0 5,987 0 0 
2015 6,978 169 7,147 580 6,567 7 74 
2020 8,540 169 8,709 736 7,974 7 74 
2025 10,899 169 11,068 1,317 9,752 816 135 
2030 11,615 169 11,784 758 11,026 1,775 143 
2035 13,974 169 14,143 1,305 12,838 2,712 226 
2040 15,699 169 15,868 432 15,436 3,374 351 
2045 16,381 169 16,550 0 16,550 3,871 393 
2050 12,882 169 13,051 0 13,051 7,004 866 
Closure 0 0 0 0 0 14,343 6,577 

(a) Total cumulative land disturbance value.  Includes clearing areas outside of  JPME Project footprint, which will be 
further disturbed by adjacent projects in the future.  

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals do not equal the 
sum of the individual values. 

Figure 46-1 Predicted Land Status for the Integrated Jackpine Mine – Phase 1 
and Jackpine Mine Expansion by Five Year Progression Periods 
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b. The development and progressive reclamation timelines for the integrated Jackpine 
Mine – Phase 1 project and the proposed Jackpine Mine Expansion are shown in 
Figure 46-2.  In the context of Figure 46-2, ’development’ refers to any areas of land 
disturbance in order to commence development of the mine, including areas of tree 
clearing.  Similarly, ‘reclamation’ refers to areas where landforms and drainage systems 
have been established, soils replaced and trees planted.  

Figure 46-2 Pace of Development and Reclamation for the Integrated Jackpine 
Mine – Phase 1 and the Jackpine Mine Expansion 
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c. Table 46-2 presents a breakdown of project specific disturbance areas and associated 
reclamation timelines for the integrated Jackpine Mine – Phase 1 and Jackpine Mine 
Expansion areas in five year intervals over the life of the proposed JPME project.  
Component areas reflect the size of each facility at the end of mining (2050) with no 
overlap of facilities.  Components may overlap or vary in size over the life of the mine. 
Figures 46-3 to 46-10 depict the associated project specific progression and associated 
reclamation timelines over the life of JPME. 
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Table 46-2 Maximum Extent of Disturbance and Reclamation Timelines for 

Features of the Integrated Jackpine Mine – Phase 1 and the Jackpine 
Mine Expansion 

Land 
Disturbed 

[ha] 
Reclamation 

Years 
Total Years 
Disturbed(b) 

Disturbance 
Years(a) Project Component 

Kearl Lake Levee System 100 2026 to 2030 2030 to Closure  4 
Plant Site 169 pre-2015 to 2050 2050 to Closure 40+ 
Muskeg Creek Diversion Channel 610 pre-2015 to 2040 2040 25+ 
Ore Processing Plants (OPPs) and 111 pre-2015 to 2050 2050 to Closure  40+ Crushers 
Reclamation Material Stockpile Areas 83 pre-2015 to 2050 2045 to Closure 40+ (RMS) 
Auxiliary Areas (roads, corridors, 2,433 pre-2015 to 2050 2050 to Closure 40+ drainages) 
JPM1 Fish Habitat Compensation Lake(c) 54 pre-2015 2015 -
DDA1 TT Cell  449 pre-2015 to 2050 2025 to Closure 40+ 
Sand Cell 1 418 pre-2015 to 2030 2025 to 2035 20 
Sand Cell 2 808 pre-2015 to 2025 2025 to 2030 15 
Tailings Cell 1 612 pre-2015 to 2035 2040 25 
Tailings Cell 2 763 pre-2015 to 2040 2045 30 
Tailings Cell 3 + 4 1,814 2025 to 2045 2050 25 
Tailings Cell 5 1,733 2025 to 2045 2050 25 
Tailings Cell 6 1,088 2035 to 2050 2050 to Closure  15+ 
Tailings Cell 7 1,206 2035 to 2050 2050 to Closure 15+ 
Tailings Cell 8 121 2040 to 2050 2050 to Closure 10+ 
Tailings Cell 9 748 2045 to 2050 2050 to Closure 5+ 
Fluid Cell 1 (Jackpine South Pit Lake) 153 pre-2015 to 2050 2050 to Closure 40+ 
North Pit Lakes 2,580 2035 to 2050 2050 to Closure  15+ 
Jackpine South Central Pit Lake 654 pre-2015 to 2050 2050 to Closure 40+ 
East Overburden Disposal Area  237 pre-2015 to 2025 2025 to 2030 15 
External Tailings Disposal Area Sand 840 pre-2015 to 2030 2030 to 2035 20 Cell 
Fort Hills Overburden Disposal Area 806 2021 to 2050 2040 to Closure  31+ 
In-Pit Overburden Disposal Areas 1,706 2026 to 2050 2050 to Closure  24+ 
West Overburden Disposal Area 394 pre-2015 to 2030 2025 to 2035 20 
West Overburden Disposal Area 232 2040 to 2045 2050 10 Extension 

(a) Land is considered disturbed when soil salvage occurs. 
(b) To be conservative, years disturbed is counted from the beginning of the reclamation progression period in which soil 

salvage first occurs to the end of the reclamation progression period in which final reclamation occurs. 
(c) The compensation lake for the Jackpine Mine – Phase 1 project is a permanent structure and is considered reclaimed 

when it is filled and the perimeters have been revegetated.  
(d) Total cumulative land disturbance value.  Includes clearing areas outside of  JPME Project footprint, which will be 

further disturbed by adjacent projects in the future. See Table 46-1 for the estimated 5-year disturbance and 
reclamation progressions. The period of maximum disturbance occurs near 2045, and has a disturbance of 16,550 ha.  

Notes: These areas are calculated with each facility at its extent at the end of 2050. 
 End of mining is assumed to be 2050.  Closure is predicted to be 2065. 
 ‘+’ indicates uncertainty in the time between end of mining and Closure required to complete reclamation of each 

facility.  
 ‘-‘ indicates not applicable. 
 Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals do not equal the 

sum of the individual values. 
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d. As discussed in May 2008, Appendix II, Closure Conservation and Reclamation Plan for 
the Jackpine Mine Expansion, Section 1.5, page 16, Shell applies the principles of 
adaptive management to ensure the success of reclaimed areas. These principles can 
be applied at any point throughout the mine life cycle. Therefore, any JPME 
development and reclamation plan modifications that have resulted from the 
implementation of Directive 074, or from the diversion of the Muskeg River, have 
followed these adaptive management principles.  

Uncertainties that could influence the timing of development, progressive reclamation 
and certification include: 

• Timing challenges to integrate the closure landforms and drainages with 
neighbouring operators; 

• Future regulatory changes that need to be incorporated into the mine and 
reclamation planning; and 

• Results of ongoing consultation with stakeholders that may impact final reclamation 
plans. 

Principles of adaptive management will be applied to ensure the success of reclaimed 
areas. 
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