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FORT MCKAY SOC 1 

Fort McKay’s key concerns regarding the Frontier Project include but are not limited to: 

• Land disturbance - The Frontier Project development will directly disturb the Project 
Development Area [PDA; 29,335 hectares (ha)] due to the following Project components and 
activities: mine pits, ore preparation and bitumen facilities, tailings and overburden disposal 
areas, utilities, infrastructure facilities, aerodome and access road(s). This will directly disturb 
and remove land currently available and used by Fort McKay for the exercise of its treaty and 
aboriginal rights including hunting, trapping and gathering. 

Response: 

Teck has summarized what have been identified by Fort McKay as rights in the response to ESRD/CEAA 
SIR 316c, Table 316c-1 and has outlined how potential effects on the contemporary exercise of these 
rights have or can be addressed. 

FORT MCKAY SOC 2 

Air emissions, management and monitoring – Based on the Project description and projected Project 
emissions, the Project is of concern to Fort McKay from an air quality standpoint because:  

• Air emissions have the potential to degrade air quality on Fort McKay’s Traditional Territory, 
Community and reserves: 
• The large number of oil sands developments is increasing NOx emissions, resulting in a 

steady decline in the air quality on Fort McKay’s reserves and community lands. The 
Project would contribute to the trend of increasing NOx levels due to NOx emissions from 
the mine fleet (which makes up about half of the project’s emissions), boilers and the co-gen 
units. 

• Teck’s assessment shows Fort McKay’s 24 hour criteria of 20 µg/m³ (based on the World 
Health Organization guidelines) will be exceeded (Project prediction is 32 to 33 µg/m³) and 
Fort McKay’s annual target of 6 µg/m³ is slightly exceeded (Project prediction is  
~6.2 µg/m³). Therefore cumulative effects of regional SO₂ emissions are an issue and 
concern to Fort McKay and need to be addressed. 

• The assessment also shows a number of exceedances of Fort McKay’s PM₂.₅ criteria and 
targets for the Planned Development Case (PDC) under both mine fleet scenarios.  The 
1-hour and 24-hour Alberta Ambient Air Quality Objectives (AAAQOs) for PM₂.₅ are also 
exceeded under both mine fleet cases. Therefore, cumulative effects of regional PM 
emissions are an issue that needs to be addressed. Further, the application predicts that 
there will be exceedances of the PM₂.₅ AAAQG and AAAQO that might be attributable to 
the Frontier Project. 
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• As stated in Volume 2, CR#1, Section 1.2, the Terms of Reference include the requirement: 
“Discuss the selection criteria used, options considered, and rationale for selecting control 
technologies to minimize air emission and for air quality management.” TECK did not provide 
sufficient information on the types of technology planned for combustion controls, and 
therefore it is not possible to determine if Best Available Technology Economically Achievable 
(BATEA) would be met. From the minimal information provided by TECK it appears that 
BATEA would not be met. The application should not be deemed complete until this 
information is provided by TECK, as per the terms of reference, and Fort McKay has the 
opportunity to review and comment on the information.   

• The project is a source of VOC and TRS emissions, primarily from tailings management and 
the mine face and these are of concern to Fort McKay because of their potential to cause odours 
and impact human health. There are issues and shortcomings in the regional assessment and 
management of odour issues that need to be addressed urgently.  Further, Teck’s odour 
assessment is limited and does not use appropriate odour thresholds, a complete list of 
odourants, and it does not assess the additive effects of odourants.  The odour assessment 
should be redone. 

• Emissions of VOC, SO₂, PM₂.₅ and NOx from the Project have the potential to contribute to 
regional haze and visibility  

Response: 

Volume 4, Section 3.6.4.1, Tables 3-38 to 3-40, Pages 3-131 to 3-133) provide predictions of the 
Project’s contribution to 1-hour (9th highest), 1-h (95th percentile) and annual NO2 concentrations in Fort 
McKay, respectively. The Project’s potential contributions in the community are about 1% or less.  
Notwithstanding the potential contribution by the Project, Teck has selected to adopt Dry Low NOX +1 
technology to control emissions from cogeneration and Tier IV vehicles to control emissions from the 
mine fleet. For a review of options and technologies related to air emission and air quality management, 
see the response to ESRD/CEAA SIR 329. 

Volume 4, Section 3.6.4.1, Tables 3-41 to 3-44, Pages 3-134 to 3-137, provide predictions of the Project’s 
contribution to 1-hour (9th highest), 1-h (95th percentile), 24-h (2nd highest), and annual SO2 
concentrations in Fort McKay, respectively. The Project’s potential contributions in the community are 
about less than 0.5%. The Project is not a significant source of SO2 emissions. Notwithstanding the 
contribution by the Project, Teck has elected to use low sulphur fuels: natural gas for the plant 
cogeneration, heater and boiler units, and low sulphur diesel for the mine fleet. 

Volume 4, Section 3.6.4.1, Tables 3-45 to 3-40, Pages 3-138 to 3-143) provide predictions of the 
Project’s contribution to 1-hour (9th highest), 1-h (95th percentile), 24-h (2nd highest), 24-h (99th 
percentile), 24-h (98th percentile) and annual PM2.5 concentrations in Fort McKay, respectively. The 
Project’s potential contributions in the community for the: 1-h maxima are about 1% or less; the 24-h 
maxima are about 5% or less; the annual maxima are less than 2%. The main sources of the predicted 
PM2.5 maxima in Fort McKay are mine fleet emissions, and it appears that the direct PM2.5 and secondary 
formation due to NOX emissions are the main contributors. The chemical assumptions in the CALPUFF 
model overstate the secondary NOX contribution. Notwithstanding the contribution by the Project, Teck 
has elected to adopt natural gas to control emissions from cogeneration, heater and boiler units, and 
Tier IV vehicles to control emissions from the mine fleet. 
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Teck has incorporated appropriate emission control technologies to reduce effects to air quality from 
combustion emission sources. These control technologies include measures that are considered BATEA. 
For a review of options and technologies related to air emission and air quality management, see the 
response to ESRD/CEAA SIR 326. Additional responses with respect to the control and management of:  
mine fleet NOX and PM2.5 emissions are provided in responses to Fort McKay Technical SOCs 65 and 66 
and stack NOX emissions are provided in Fort McKay Technical SOCs 68, 69 and 70. 

The effects of the Project on odour-related substances for Fort McKay, Fort Chipewyan and Fort 
McMurray are summarized in Volume 4, Section 3.6.4.6, Pages 3-184 to 3-186. Additional responses 
with respect to odours are provided in the responses to Fort McKay Technical SOCs 77, 78 and 79. 

For a discussion of a draft region-wide odour protocol being developed by WBEA with the assistance of 
ESRD, see the response to ESRD/CEAA SIR 36. WBEA has focused much of its odour-related 
monitoring initiatives in the community of Fort McKay, as this community is located closer to existing oil 
sands mining, extraction and upgrading operations. Teck will develop an odour management plan that 
will consist of company-specific procedures and region wide formal protocols supported by an integrated 
monitoring program. Teck will consult with Fort McKay in the development of this plan. 

FORT MCKAY SOC 3 

Noise – Noise from the Frontier Project from construction and operation of the mine and from the 
aerodrome may adversly affect Fort McKay’s use and enjoyment of its traditional territory. 

Response: 

Fort McKay is located outside the acoustics local study area (LSA).  Predicted cumulative sound levels in 
the acoustics LSA rapidly decline from the Project area and other developments and become similar to 
quiet country conditions. Because of this, it is not expected that the Project will affect sound levels 
outside the acoustics LSA.  Noise from Project construction and operation may be audible at locations 
inside the acoustics LSA that is within Fort McKay’s traditional lands. The construction and operation of 
the mine is not expected to result in any change to the existing acoustic environment at Fort McKay 
Indian Reserve 174 C.   

Sound levels associated with aircraft flyover, takeoff, and approach, are not predicted to be an issue for 
local human receptors (hunters, those undertaking traditional pursuits in the vicinity).  Effects of noise 
on wildlife are discussed in Volume 6, Section 4 and are considered in the assessment through the use 
of zones of influence (ZOI). 

Sound levels resulting from the Frontier Project will be mitigated by applying measures throughout the 
Project’s life (see Volume 4, Section 2.5.4.1, Page 2-13).  
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All noise complaints associated with Project activities will be recorded in a noise complaint log book or 
register, investigated and followed up with the complainant.  Where feasible, Teck will seek to reduce 
noise that results in complaints. 

See also the responses to ESRD/CEAA SIRs 316c (page 8-102), 487 and 490b. 

Teck will continue to consult with Fort McKay on noise related concerns. 

FORT MCKAY SOC 4 

Groundwater, surface water, fish and aquatic resources – Fort McKay’s concerns regarding 
groundwater, surface water and fish include but are not limited to the following: 

• Teck plans to dewater portions of the Basal Water Sands (BWS) aquifer throughout most of the 
mine footprint. Teck modelled the dewatering with the assumption that the BWS aquifer has a 
weak or no connection to shallower groundwater or surface water.  However, the 
hydrogeochemical baseline information presented by Teck suggests that the BWS is quite 
variable in terms of its connection to surface sources of groundwater recharge.  The extensive 
pumping of the BWS might have effects that cannot be adequately assessed at the scale of the 
regional groundwater flow model used in the assessment and some of the BWS to be extracted 
might be classified as non-saline.  Non-saline groundwater use, whether it is for makeup, utility, 
or for dewatering purposes, should be avoided. 

• Fort McKay is concerned about predicted drawdown of shallow groundwater at the edges of 
the mine, due to dewatering, and potential effects on groundwater-dependant plants and 
important areas for medicinal plant and berry harvesting.  Fort McKay requests that Teck 
provide an overlay of the predicted groundwater draw-down contours on the TLUS map. 

• Teck proposes to store process-affected tailings in several external disposal areas. Due to the 
permeable nature of the underlying materials, seepage will occur from the tailings facilities, and 
Teck has proposed a system to capture process-affected seepage utilizing a combination of 
hydraulic and physical controls. Waterbodies downstream of the disposal areas and the 
hydraulic control barrier system include two proposed fish habitat compensation lakes, and the 
Athabasca River.  Fort McKay is concerned about how Teck will ensure the effectiveness of the 
mitigation system, and the potential for fish tainting and impacts on aquatic invertebrates and 
fish populations and hence impacts on Aboriginal fishing. 

Response:  

Concerns expressed in the first bullet above have largely been responded to in the responses to ERCB 
SIRs 63a, 66, and ESRD/CEAA SIR’s 47c, 48a, 49b, 365, 366, 367, 368, 370 and 371 (Figure 371a-1 and 
371b-1).  Fort McKay Technical SOC 84 also explores this topic. The following provides additional 
context specific to the phrasing of this SOC: 

• The BWS is isolated from the Quaternary strata under the MDA due to a thick sequence of McMurray 
Formation oil sands. Therefore, Teck remains confident that the interpretation of little or no hydraulic 
connection between the BWS and the Quaternary strata is valid. The BWS water quality ranges from 
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areas of low salinity with total dissolved solids (TDS) concentrations of less than 4,000 mg/L to areas 
of elevated salinity with TDS concentrations in excess of 4,000 mg/L. The water quality in the BWS 
is a result of the influx of fresh surface water through the oil sands over geologic time west of the 
MDA and, potentially, the upwelling of saline water from Devonian sources also over geologic time. 
To make a direct inference between low TDS and a local, discrete source of recharge of water to the 
BWS from the Quaternary strata is misleading, and not valid given the available information across 
the aquatics LSA.     

• Although the BWS is characterized as fresh in portions of the MDA with the TDS concentration 
below 4,000 mg/L, it contains naturally elevated organic compound concentrations (for example PAH 
compounds and naphthenic acids). It is, therefore, not possible to release this water directly to the 
surrounding watershed. In addition, use of this water in the process may reduce the need for use of 
water from the Athabasca River.  

• Groundwater flow modelling has shown that pumping of the BWS will not induce appreciable effects 
on surface waters at the scale of the RSA. In the event of hydraulic connection between the BWS and 
the Athabasca River, the MDA is far enough away from the Athabasca River that any recharge effect 
from the river would be minimal. Teck has commenced incremental assessment work to confirm this 
interpretation and will continue to test it during future stages of engineering.   

The following response is with reference to the second bullet stated above: 

• Regarding the concern about predicted drawdown of shallow groundwater at the edges of the mine, 
due to dewatering, and potential effects on groundwater-dependant vegetation and important areas for 
medicinal plant and berry harvesting, see the response to Fort McKay Technical SOC 85.  

ESRD/CEAA SIR responses 45, 46, 51 and 70 as well as the responses to Fort McKay Technical 
SOCs 87, 88 and 99 provide information relevant to the third bullet stated above. The following provides 
additional context specific to the phrasing of this SOC: 

• Tailings sand will be stored in two external tailings areas (ETAs). The tailings will contain process-
affected water. During operations, the seepage of process-affected groundwater from the ETAs will 
be contained through the use of perimeter ditches, interception wells and barrier walls. The barrier 
wall for each of the ETAs is planned to penetrate the Quaternary strata to the surface of the 
Cretaceous strata (or equivalent low permeability glacial till or Cretaceous strata) effectively cutting 
off potential groundwater flowpaths that would otherwise extend from the ETAs to surface 
waterbodies east of the ETAs.  

• Waterbodies downstream of the ETAs include two proposed fish habitat compensation lakes, and the 
Athabasca River.  Teck will ensure the effectiveness of the containment system through regular 
monitoring of groundwater levels and groundwater quality in strategic locations between the 
containment system and the fish habitat compensation lakes in accordance with expected 
requirements of the Environmental Protection and Enhancement Act (EPEA) approval and in 
consideration of the plan outlined in Volume 1, Section 14.11.3, Pages 14-31 to 14-35.  
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• In the event that water level or water quality data indicate that process-affected water has not been 
fully contained, Teck will investigate the cause and employ mitigation strategies. One strategy may 
consist of installation and operation of additional pumping wells between the barrier wall and the fish 
habitat compensation lakes to provide additional containment for a period of time until the barrier 
wall is investigated and remediated. Remediation of the barrier wall would consist of identifying a 
zone of potentially elevated hydraulic conductivity and repairing the zone to reduce the hydraulic 
conductivity to the required range to achieve containment.  

• After mine closure the head within the tailings impoundments will decrease and the interception wells 
will be turned off. Seepage control will be achieved through a combination of the barrier walls and an 
upstream (passive) interception system (e.g., trench and/or relief wells) located between the barrier 
walls and the ETAs. Monitoring of both the groundwater and surface water systems will continue for 
a period of time subsequent to closure to ensure the seepage control system and overall closure plan is 
performing as expected. In this way Teck will effectively protect fish populations from tainting and 
will minimize effects on aquatic invertebrates and fish populations and hence effects on Aboriginal 
fishing. 

FORT MCKAY SOC 5 

Fish habitat will be lost due to stream drainage and diversions and this may impact Fort McKay’s 
use of these Aboriginal fisheries. Some watercourses and waterbodies will be eliminated as the mine 
progresses:  the headwaters of three Unnamed Creeks (tributaries to Ronald Lake), upper Redclay 
Creek, Asphalt Creek and all of Eymundson Creek and its tributaries. As well, the increase in 
people in the area is a concern with respect to fishing pressure in the local area near the mine, the 
Athabasca River and at Namur and Gardiner Lakes. 

Response: 

Watercourse and waterbody habitat losses associated with stream diversions or other Project activities 
occur within or near the Project area, either in or adjacent to the main development area (MDA) or south 
development area (SDA).  These areas are generally low utilization areas for fish harvest by potentially 
affected Aboriginal communities, with no specific fishing sites identified within the affected habitats. The 
list of fish species identified by potentially affected Aboriginal communities as being important for 
traditional use consist primarily of sport fish species and suckers (see Volume 5, Section 5.2.3.2, 
Pages 5-4 to 5-5).  Lack of significant traditional harvest for watercourses and waterbodies in the Project 
area is likely due to lack of sport fish populations as well as the low abundance and small size of the few 
juvenile suckers recorded in the Project area during historical studies and Project baseline studies.   

The specific watercourse segments and waterbodies in or near the Project area that are predicted to be 
affected by Project development either are not known to support fish populations or support fish 
communities dominated by forage fish, with juvenile suckers also present in low abundance in a few 
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locations (see Volume 1, Section 15.2.2, Figure 15.2-2, Page 15-4).  Sport fish and sucker populations are 
present in some watercourses downstream of the Project area (i.e., Redclay Creek, Creek 2 and 
Eymundson Creek), but these areas are not predicted to be affected by Project development.  Based on the 
lack or paucity of fish species in the affected habitats that are important for traditional use, combined with 
the development of the Project’s fish habitat compensation lake (FHCL) and creation of habitats more 
suitable for fish species of traditional importance such as sport fish and suckers, the overall effect of the 
Project on Aboriginal use of fish and fish habitat is expected to be beneficial. 

Fishing pressure is not expected to increase in the local area due to the lack of fish populations in 
watercourses and waterbodies located within or adjacent to the Project area that would be of interest to 
recreational, subsistence or commercial fisheries.  Project personnel will be prohibited from fishing while 
working on the Project and Project development is not expected to result in increased access to the 
Athabasca River or the Namur-Gardiner lakes region. For additional information on regional access and 
angling pressure, see the responses to ESRD/CEAA SIRs 118 and 119. 

FORT MCKAY SOC 6 

The Project will have four end pit lakes and Fort McKay is concerned about the change in 
landscape from primarily streams to lakes, the water and sediment quality in the lakes, particularly 
fate and transport of naphthenic acids and PAHs, the planned use of a fish compensation lake and 
natural lake as a polishing systems for end pit lake water. 

Response: 

All four of the Frontier Project pit lakes have been assessed for water quality, including naphthenic acids 
and polycyclic aromatic hydrocarbons (PAHs), and for potential effects to aquatic health (see Volume 5, 
Section 4.5, Pages 4-30 to 4-98 and Section 4.12, Pages 4-181 to 4-212 as revised in the response to 
ESRD/CEAA SIR 45a, Appendix 45a.7).  The assessment concluded that there would be negligible to 
low effects on aquatic health in the pit lakes and in receiving watercourses. Sediment quality in the pit 
lakes will mainly be a function of the natural bedload entering the pit lakes from undisturbed 
watercourses, because the pit lakes will not contain tailings. 

Unnamed Lake 1 that will be used as a polishing pond for the sediment load in the natural, unaffected 
streams at the base of the Birch Mountains will be compensated for as part of the No Net Loss Plan for 
the Project.  A detailed No Net Loss Plan will be developed in consultation with DFO as well as 
potentially affected Aboriginal communities, including Fort McKay.  The detailed No Net Loss Plan will 
describe measures to be taken to minimize episodes of high total suspended solids (TSS) in the fish 
habitat compensation lake. Teck acknowledges Fort McKay’s concerns regarding traditional methods of 
fish habitat compensation and is committed to continuing to discuss habitat compensation options with 
Fort McKay, DFO and other potentially affected Aboriginal communities.  
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For additional information on evaluating the potential for the pit lake ecosystem to support aquatic life, 
see the response to ESRD/CEAA SIR 393; sources of sediment inflows to the pit lakes, see the response 
to ESRD/CEAA SIR 397; and a discussion on the potential for contamination of pit lake sediments, see 
the response to ESRD/CEAA SIR 408. 

FORT MCKAY SOC 7 

Fort McKay is concerned about water withdrawals from the Athabasca River and that ESRD has 
not yet finalized and implemented the Phase 2 Water Management Framework. 

Response: 

Teck is committed to meeting the Athabasca River Water Management Framework.  The Framework 
includes periods when Teck would not withdraw water from the Athabasca River.  During these periods, 
Teck would not withdraw water from the Athabasca River and instead would rely on water storage in the 
off-stream storage pond for water supply for the Frontier Project.   

The current design and assessment of the proposed water supply system for the Frontier Project included 
consideration of the current (Phase 1) Athabasca River Water Management Framework. The 
implementation of a Phase 2 framework is yet to be finalized by ESRD and DFO.  Therefore, the Phase 2 
framework was not considered in the assessment of the effects of water withdrawals for the Frontier 
Project on the Athabasca River.  Teck would re-evaluate the off-stream storage requirement and design 
for the Frontier Project if a future Phase 2 framework would necessitate such re-evaluation.    

FORT MCKAY SOC 8 

Wildlife – Fort McKay is extremely concerned about the potential for the Frontier Project to 
exacerbate already declining wildlife habitat and populations: 

• Moose are a cultural keystone species for Fort McKay and sustainable healthy moose 
populations are integral to Fort McKay’s culture and exercise of its aboriginal and treaty 
rights.  Moose populations have already declined in Fort McKay’s Traditional Territory. 
ASRD’s own moose surveys indicate a 60% reduction in the moose population in WMU 531 
over the last 10 years. Fort McKay is concerned about the potential impacts on moose habitat, 
populations and movement corridors from the Frontier Project.   

• There are already documented declines in caribou: Woodland caribou populations in Fort 
McKay’s Traditional Territory are rated as “very unlikely or unlikely non self-sustaining” 
populations (Environment Canada 2011). The Richardson, Caribou Mountains and Red Earth 
populations have been specifically identified as important to maintain connectivity between 
caribou populations. The Project is located between the Red Earth and Richardson woodland 
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caribou populations and would likely have an adverse effect on the connectivity between these 
caribou populations. 

• The Frontier Project will cause a loss of 29,335 hectares of wildlife habitat (with a gap of 
decades between disturbance and reclamation), habitat fragmentation, noise, increased hunting 
pressure, wildlife movement corridors and other impacts on various wildlife species/populations 
including ungulates, furbearers, waterfowl and other birds that will directly and adversely 
affect Fort McKay’s opportunities to exercise their aboriginal and treaty rights. 

• The tailings ponds and tailings management has the potential to affect birds and other wildlife 
both directly (e.g. mortality from landing on a tailings pond) and indirectly (e.g. exposure to oil 
sands process material has been shown to affect hormone levels and birds). 

Response: 

Teck consulted with Fort McKay regarding potential wildlife effects arising from the Project. These 
concerns were documented by Teck and were considered in the design and execution of the 
environmental impact assessment. For a summary of potentially affected Aboriginal community concerns, 
as well as Teck’s responses and proposed mitigation measures, see Volume 1, Section 17, Table 17.3-3, 
Pages 17-13 to 17-44.  Mitigation measures include those focused on creation of species specific wildlife 
habitat in the reclamation landscape (e.g., moose) as well as measures to reduce direct and indirect 
mortality. 

As shown in Volume 6, Section 4.5, suitable wildlife habitat for traditional species identified by Fort 
McKay is present in areas surrounding the Project disturbance area (PDA) during operations. As 
discussed in Volume 6, Section 4.6.3, Pages 4-262 to 4-263, and indicated by mine advance Figures 4.5-2 
to 4.5-19 (see Volume 1, Section 4, Pages 4-31 to 4-48), progressive reclamation of the Project and the 
mining sequence will allow for available habitat and wildlife movement through part of the PDA during 
operations. For a figure showing potential wildlife movement pathways during Project construction and 
operations, see the response to ESRD/CEAA SIR 464c. 

As reclamation proceeds in the PDA, it is anticipated that wildlife will recolonize the terrestrial LSA from 
surrounding areas as habitat becomes available. Teck is aware that at this time, reclaimed sites in the oil 
sands region are still in the early stages of reclamation. Based on work done by Hawkes and Tuttle 
(2011), monitoring of early successional reclaimed plots in the region have showed use by, for example, 
microtines (small rodents), snowshoe hare, moose, canid species (e.g., gray wolf, coyote), deer, and a 
variety of bird species. 

Teck understands that Fort McKay has established a community reclamation advisory committee and is 
willing to engage this committee as well as the Sustainability Department in reclamation planning for the 
Frontier Project.  
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References: 

Hawkes, V.C. and K.N. Tuttle. 2011. Early successional wildlife monitoring on reclaimed plots in the oil 
sands region. Year 1 2010–2011 annual report. LGL Report EA3248. Unpublished report by LGL 
Limited environmental research associates, Sidney, BC, for CEMA – The Reclamation Working 
Group (RWG), Fort McMurray, AB. 51 pp + Appendices. 

FORT MCKAY SOC 9 

Vegetation and Biodiversity – Fort McKay is concerned about the cumulative loss of traditional 
plants, old growth forests, organic wetlands, impacts to biodiversity, effects of air emissions on soils 
and vegetation, the lack of standards for reclamation of the land for traditional land use and the 
inability of Teck to restore organic wetlands destroyed by the Project.  

Response: 

During consultations with Fort McKay for the Frontier Project, several concerns were identified that 
related to vegetation and biodiversity. Concerns identified during these consultations were addressed in 
Project planning and throughout the environmental assessment. For a summary of Aboriginal community 
concerns, as well as Teck’s responses and proposed mitigation measures, see Volume 1, Section 17, 
Table 17.3-3, Pages 17-13 to 17-44).  

Land within the PDA will be directly disturbed by the Project and will not be put back the way it was. 
Traditional land uses have been considered during the design of the reclamation and closure plan and 
continuing consultations with Fort McKay will allow the plan to evolve over the life of the Project with 
the objective of meaningfully considering and addressing input from Fort McKay and other potentially 
affected Aboriginal communities. 

Teck’s conceptual reclamation plan has included diversity in the closure landscape through the inclusion 
of variable topography, moisture regimes, aspect, and mesotopograhy. By maximizing landscape 
diversity, Conceptual revegetation plans have included a diversity of vegetation types that will support 
species of importance to Fort McKay including Jack pine and other tree species, berry producing shrubs 
and rat root. As the Project moves forward to the operational phase, Teck will develop more detailed 
plans that will include planting of a greater diversity of species compatible with planned vegetation types. 

Teck will comply with reclamation criteria for the oil sands region that identify targets for environmental 
performance and mitigation success when those parameters have been established. The Cumulative 
Environmental Management Association (CEMA) is currently evaluating the use of a reference condition 
approach to assess reclamation success as well as finalizing the draft Reclamation Certification 
Framework. It is anticipated that these documents will provide guidance and specify targets for 
monitoring, management and the reclamation certification process once complete. It is expected that the 



FMFN SOC RESPONSES  Page 11 

anticipated Environmental Protection and Enhancement Act (EPEA) approval will require monitoring of 
reclamation progress on an annual basis once reclamation has begun for the Project. 

Teck is committed to continuing consultation with Fort McKay including reclamation planning, 
implementation and monitoring.  

FORT MCKAY SOC 10 

Unplanned Events – There is a risk of unplanned events and spills and impacts on the wildlife, fish 
and habitat that Fort McKay relies on for traditional use and exercise of its treaty and aboriginal 
rights.  

Response: 

The risk of unplanned events will be managed by a variety of methods including sound engineering 
practices, strategic system redundancies, adaptive management and emergency response planning.  
Planning to minimize the potential for unplanned events will increase in complexity during future 
engineering phases and will continually improve during operations.  Numerous government regulations, 
guidelines and codes of practice also exist to guide risk reduction activities.   

The Integrated Application contains many examples of actions to taken to minimize the potential for 
unplanned events.  Specific examples are provided in the following sections: 

• Volume 1, Section 5.6.3.1, Page 5-28 (mitigation) 
• Volume 1, section 7.7.1.3, Page 7-10 (polishing ponds) 
• Volume 1, Section 7.7.3, Pages 7-15 to 7-19 (closed-circuit drainage system) 
• Volume 1, Section 9, Pages 9-1 to 9-6 (off-sites) 
• Volume 1, Section 13.6.5.2, Pages 13-103 to 13-105 (seepage barrier wall failure scenario) 
• Volume 1, Section 14.10, Pages 14-28 to 14-29 (chemicals) 
• Volume 1, Section 14.11, Page 14-29 (environmental monitoring) 
• Volume 1, Section 14.12, Page 14-38 (emergency response plans) 
• Volume 1, Section 14.13, Pages 14-39 to 14-59 (accidents and malfunctions) 

In addition to information provided in the above sections, Teck has provided information relevant to the 
prevention of unplanned events to Federal and Provincial reviewers for the SIR process.  See the 
following SIR responses for additional details: 

• ESRD/CEAA SIRs 307a, 392, 406, and 486c  (emergency response plans and procedures) 
• ESRD/CEAA SIR 333a (leak detection and repair program) 
• ESRD/CEAA SIRs 52, 87, an 370 (water seepage from cracks in the pit floor) 
• ESRD/CEAA SIR 406a (management of process affected water) 
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• ESRD/CEAA SIRs 406b, 407, 415,  and 370 (contingency plans for managing groundwater that is 
unacceptable for discharging) 

• ESRD/CEAA SIRs 406b, 407, and 415 (mitigation measures if barrier wall integrity is compromised) 

In summary, one of the primary objectives of the project planning and engineering process is to minimize 
the potential for unplanned events to occur and to have procedures in place to manage events if they do 
occur. 

FORT MCKAY SOC 11 

Traditional Land Use –  

• More than 164 site-specific traditional use values and sites were identified within the TLUS 
Local Study Area (LSA), and multiple Community concerns of potential effects of the Project 
were documented.  Fort McKay’s TLUS assessment concluded that the impacts of the project 
are likely to be adverse and significant unless appropriate mitigation and accommodation 
measures are developed. 

• Fort McKay is concerned that the 21 km access road to the Project off of Highway 63 will 
create access to the northern portion of Fort McKay’s Traditional Territory in moderate 
Culturally Sensitive Ecosystems (Fort McKay Industry Relations Corporation (IRC) 2010), 
which has previously been largely inaccessible by motorized ground vehicles. 

Response: 

Teck included the Fort McKay Traditional Use Study (TUS) within the Integrated Application submitted 
in November 2011. Teck understands that Fort McKay developed culturally appropriate mitigation 
measures as part of this study, which was not included in the TUS provided to Teck. Teck understands 
that Fort McKay would like to review and discuss recommended mitigation measures in the context of 
developing long term agreements directly with Fort McKay and Teck has committed to moving forward 
with Fort McKay in this manner to address traditional land use and other community concerns.  

With respect to Fort McKay’s access concerns, Teck has committed to the development of an access 
management plan (AMP) in consultation with regulators, public stakeholders and potentially affected 
Aboriginal communities, including Fort McKay. The purpose of an AMP will be to control and facilitate 
access through the Project area while maintaining safety (see Volume 1, Section 17.3.3, Table 17.3-3, 
Page 17-39 and ESRD/CEAA SIR 8). 
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FORT MCKAY TECHNICAL SOC [1] 

Fort McKay requests that Teck is required to remove “likely to be approved projects” from the 
Base Case and put them in the Planned Development Case and reassess impacts for all relevant 
environmental and land use components. 

We discuss this issue further in this review, as it relates to specific environmental components and 
traditional land use (see Requests [57], [61], [85], [120] and [121].  

Response: 

For a detailed discussion on Teck’s approach to the development inclusion list and cases, see the response 
to ESRD/CEAA SIR 308a.  

FORT MCKAY TECHNICAL SOC [2] 

Teck should be required by ESRD and CEAA to re-do the: Terrestrial pre-development case using 
more rigorous methods such as a combination of airphoto or mapped information with modelling 
to determine how natural disturbance would have affected the pre-industrial landscape. Teck 
should also use available pre-industrial data as well; and terrestrial environmental assessment 
using a pre-industrial development case (i.e., pre-1960) as a basis to assess the Base, Application 
Case and Planned Development Cases for all indicators to provide an adequate assessment of the 
Project’s effects in Fort McKay’s Traditional Territory. (Teck used the pre-development conditions 
snapshot in the EIA to compare the three assessment cases to the pre-development conditions for 
some but not all key indicators.) 

Response: 

Teck has followed a method for developing a terrestrial predevelopment landscape that has been used for 
oil sands mine applications in the past (see Volume 6, Section 3.5.2, Pages 3-29 to 3-32). The method can 
be viewed as conservative as it assumes that all disturbance has been removed from the landscape and 
hence represents a true predevelopment reference condition.  
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The terrestrial cumulative effects assessment provided a comparison of change relative to predevelopment 
for all key indicators and associated relevant assessment cases. Where a range of natural variability 
(RNV) was generated predevelopment RNV was considered. Change relative to predevelopment for all 
terrestrial key indicators is provided in the following locations: 

• topographic diversity (see Volume 6, Section 2.5.7, Table 2-11. Page 2-30) 
• soil series diversity (see Volume 6, Section 2.6.7, Table 2-14, Page 2-43) 
• forest land capability class (see Volume 6, Section 2.7.7, Table 2-17, Page 2-55) 
• air emissions and soil quality (see Volume 6, Section 2.8.7, Table 2-20, Page 2-66) 
• landscape diversity (see Volume 6, Section 3.5.7, Table 3-13, Page 3-41) 
• community diversity (see Volume 6, Section 3.6.7, Table 3-17, Page 3-75) 
• species diversity (see Volume 6, Section 3.7.7, Table 3-21, Page 3-98) 
• air emissions and vegetation health and diversity (see Volume 6, Section 3.8.7, Table 3-30, 

Page 3-128) 
• habitat availability (see Volume 6, Section 4.5.19, Tables 4-8a to 4-8d, Pages 4-234 to 4-237) 
• landscape connectivity (see Volume 6, Section 4.6.7, Table 4-12, Page 4-281) 
• wildlife mortality risk (assessment completed as part of regional population levels) 
• regional population levels (see Volume 6, Section 4.8.5, Tables 4-20a to 4-20d, Pages 4-369 to 4-273 

FORT MCKAY TECHNICAL SOC [3]  

Fort McKay requests that Alberta and Canada develop and implement, in cooperation with Fort 
McKay, an integrated, scientifically valid, and transparent system for assessing and monitoring 
cumulative environmental impacts. This system should include monitoring to measure 
environmental performance and impacts predicted in Industrial Applications and EIAs, and 
incorporate resources essential to maintaining traditional land use. 

Response:  

Although this request is directed at Alberta and Canada, Teck is a participant and member of the recently 
formed Joint Federal Provincial Monitoring Program designed to confirm ecological integrity of the land, 
air and water in and beyond the oil sands region. Further, Teck is a founding member of the Canadian Oil 
Sands Innovation Alliance (COSIA) and it is anticipated that joint industry projects will be undertaken to 
refine strategies to effectively mitigate and monitor oil sands effects on terrestrial ecosystems.  

In addition, Teck has committed to participation in the following regional committees and research 
organizations as part of the application (see Volume 6, Section 3.6.11.1, Page 3-78): 

• Cumulative Environmental Management Association (CEMA) 
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• Canadian Oil Sands Research and Development (CONRAD) 
• Teck will continue to consult with Fort McKay to develop detailed monitoring plans that are specific 

to the Frontier Project.  

FORT MCKAY TECHNICAL SOC [4]  

Fort McKay requests that Alberta conduct (or provide sufficient funding for Fort McKay to 
conduct) a cumulative-effects assessment of all existing, approved and likely development and 
assess impacts on Fort McKay’s rights so that constructive and decisive measures can be developed 
to address cumulative effects within Fort McKay’s Traditional Territory. 

Response: 

Although this request is directed at Alberta, Teck notes that it provided Fort McKay with funding to 
complete a traditional land use (TLU) study for the Frontier Project (see Volume 8, Appendix 6A). The 
information collected for this TLU study could be used by Fort McKay and Alberta to support a 
cumulative-effects assessment within Fort McKay’s Traditional Territory. Additionally, Teck has 
provided capacity for Fort McKay’s technical input into the Project; information collected through 
technical reviews of the application could be used to support a cumulative effects assessment undertaken 
by Alberta. 

In response to input from Aboriginal communities including Fort McKay, regulators and stakeholders, 
Teck completed the assessment for the Project relative to predevelopment where appropriate (see the 
response to Fort McKay Technical SOC 2). This is in contrast to previous oil sands development 
applications that have not typically assessed cumulative effects relative to predevelopment conditions 
(see Volume 6, Section 1.1.9, Page 1-11). 

FORT MCKAY TECHNICAL SOC [5] 

Fort McKay requests that Teck is required to develop and implement, in collaboration with Fort 
McKay, follow-up programs and monitoring that specifically determine if the Industrial 
Application projections and assumptions are valid and accurate and if proposed mitigation is 
effective. 

Fort McKay also requests that Alberta and Canada, in collaboration with Fort McKay develop and 
implement regional follow-up programs that examine the validity of regional Industrial Application 
and EIA projections (many of which are done with similar models and assumptions) and the 
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validity of commonly used mitigation measures and technology. The follow-up programs should 
include a feedback loop to adjust required Industrial Application and EIA methods (e.g. through 
Industrial Application and EIA ToR), monitoring programs, mitigation measures and technologies, 
approval conditions and regional policies. 

Response: 

Teck has committed to a number of mitigation and monitoring programs as part of the Frontier Project. 
For a summary of mitigation and monitoring programs, see Volume 1, Section 18. In addition to Project-
specific mitigation and monitoring programs, Teck has committed to or is already participating in 
regional monitoring and research programs and committees (see the response to Fort McKay Technical 
SOC 3). Teck is open to working directly with Fort McKay, Alberta and Canada to develop monitoring 
and follow-up programs to address Fort McKay concerns and meet Fort McKay needs.  

FORT MCKAY TECHNICAL SOC [6]  

Fort McKay requests that the regulators take into account that the EIA submitted does not assess 
the indirect and additional impacts of the Project from the new and improved linear access that 
might be developed as part of the Comprehensive Regional Infrastructure Sustainability Plan 
(CRISP). 

Response: 

At the time the application was completed the Comprehensive Regional Infrastructure Sustainability Plan 
(CRISP) was still in draft form and details on various infrastructure components contained multiple 
options. As a result, Teck generally did not include components of CRISP in the assessment. An 
exception to this was the potential for Option 6 Regional Road Access in Volume 1, Section 2.2.3.4, 
Pages 2-13 to 2-15 to be the preferred alignment if Alberta advances concepts postulated under the Draft 
CRISP. 

FORT MCKAY TECHNICAL SOC [7] 

Fort McKay requests that: 

Alberta and Canada negotiate consultation and accommodation agreements with Fort McKay to 
address and limit cumulative impacts in Fort McKay’s Traditional Territory, and to accommodate 
Fort McKay’s rights and interests; and 
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Alberta collaborate with Fort McKay in an access management plan development for this area in 
accordance with the ToR previously developed by Fort McKay, Alberta and industry for a “Moose 
Lake Access Management Plan” (note that the proposed Frontier Project is within the landbase 
identified in the Moose Lake Access ToR); and 

It is meaningfully consulted on the implementation of the Comprehensive Regional Infrastructure 
Sustainability Plan (CRISP). 

Response: 

This request is directed at Alberta and Canada and Teck is not in a position to directly address these 
concerns and requests. However, Teck will continue to provide information regarding the Frontier Project 
to regulators and the Crown in order to support the Crown in its fulfillment of consultation and 
accommodation duties with respect to the Project and the Athabasca Oil Sands Region. 

FORT MCKAY TECHNICAL SOC [8]  

Fort McKay requests that Teck provides a draft access management plan and that this plan is 
developed with the participation of the Community of Fort McKay. 

Response: 

Teck intends to consult with Fort McKay on the development of an access management plan for the 
Frontier Project. 

FORT MCKAY TECHNICAL SOC [9]  

Fort McKay requests that Teck and Alberta consult with Fort McKay regarding options to 
minimize or offset the adverse project-specific impacts of the Frontier Project on Aboriginal 
traditional use and treaty and aboriginal rights and the loss of key cultural and traditional use 
areas that would be affected by the Project. 

Response: 

See the response to ESRD/CEAA SIR 316c for a discussion of the Project’s effects on Aboriginal rights. 
Additionally, Teck has provided capacity funding for a Fort McKay TUS for the Frontier Project which 
was included in the Application (see Volume 8, Appendix 6A). Teck and Fort McKay have agreed to 
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meet to review Fort McKay mitigation recommendations (not included in the TUS) and to advance 
discussions on options to meaningfully address potential impacts to Fort McKay’s ability to undertake 
traditional pursuits in the Project area.  

FORT MCKAY TECHNICAL SOC [10] 

Fort McKay requests that Teck formalizes a process with Fort McKay outlining how Community 
input would be part of reclamation criteria development for the Teck Frontier mine, if the project 
is approved. Fort McKay also requests that Teck supports Aboriginal involvement in developing 
reclamation criteria in regional committees and research organizations. 

Response: 

As discussed in response to ESRD/CEAA SIR 316c, consultations will continue with Fort McKay and 
other potentially affected Aboriginal communities regarding the progressive reclamation of landscapes 
that will support game and fur-bearer species of importance to traditional users and where practical, 
provide sequenced access, both before areas are disturbed and once they are progressively reclaimed, 
through the development of an access management plan (AMP) (see Volume 1, Section 17.3.3, 
Table 17.3-3, Page 17-39 and ESRD/CEAA SIR 8). 

One of the goals of the closure, conservation and reclamation (CC&R) plan is to reclaim habitat for key 
traditional species that are hunted, trapped and harvested (see Volume 1, Section 13.7, Pages 13-110 to 
13-113). The closure landscape will be constructed to reclaim a variety of wildlife habitats that can be 
used for hunting and trapping. Vegetation species of traditional use importance to Fort McKay, including 
rat root and various berries, were incorporated into closure landscape planning. Although reclamation will 
likely extend beyond the lifetimes of current users, traditional land use potential will be returned to the 
area (see Volume 8, Section 6.7, Page 6-46).  

Teck will work with Fort McKay and other potentially affected Aboriginal communities to monitor 
reclamation and adapt reclamation plans to incorporate community feedback as well as new techniques 
arising from research completed in the region (see Volume 1, Section 17.3.3, Table 17.3-3, Page 17-40). 

Teck is prepared to formalize a process with Fort McKay outlining how community input would be part 
of reclamation criteria development for the Frontier Project along with required regulatory criteria, if the 
Project is approved. Teck supports the Fort McKay Sustainability Department involvement in developing 
reclamation criteria in regional committees and research organizations (see Volume 8, Section 6.5.4.1, 
Pages 6-18 to 6-20). 
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FORT MCKAY TECHNICAL SOC [11]  

Fort McKay requests that Teck establish access management plans, in collaboration with the 
FMSD, to facilitate Fort McKay Community member access to traplines and other traditional-use 
areas throughout the life of the mine.  

Fort McKay would like to confirm that Teck will continue ongoing consultation with both affected 
trappers and their family members (e.g., RFMA # 0850) throughout the life of the project. 

Response: 

Teck will establish an AMP, in consultation with Fort McKay to facilitate Fort McKay community 
member access to traplines and other traditional-use areas throughout the life of the mine (see the 
response to ESRD/CEAA SIR 8).  

Teck will continue ongoing consultation with both affected trappers and their family members (e.g., 
Registered Fur Management Area (RFMA) # 0850) throughout the life of the Project. 

FORT MCKAY TECHNICAL SOC [12]  

Fort McKay requests that Teck submits a letter to ESRD, ERCB, CEAA and the Joint Review 
Panel (if one is created) for the Teck Frontier Mine highlighting Fort McKay’s TLUS and its 
conclusions. 

Response: 

Teck will submit a letter to ESRD, ERCB, CEAA and the Joint Review Panel (once one is created) for the 
Frontier Project highlighting Fort McKay’s TLUS and its conclusions. 

FORT MCKAY TECHNICAL SOC [13]  

Fort McKay requests that Teck revise its conclusions that there are no cumulative effects on Fort 
McKay from the Frontier Project and Planned Developments and identify with Fort McKay 
mitigation measures, beyond those that it has already stated to avoid, minimize or off-set 
cumulative impacts. 
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Response:  

Teck’s assessment conclusions were development from a scientifically based assessment of residual 
Project-specific and cumulative effects as summarized in Volume 1, Section 18 of the Application. Teck 
will continue to consult with Fort McKay on reasonable mitigation and avoidance measures to minimize 
effects and will discuss strategies to off-set Project-specific effects as outlined in the response to Fort 
McKay Technical SOC 17.  

FORT MCKAY TECHNICAL SOC [14]  

Some effects of the Frontier Project will not be avoidable and will be permanent, particularly the 
contribution of the project to cumulative effects including the cumulative loss of land use 
opportunities. Consultation and accommodation measures are therefore required from Alberta and 
Canada. Fort McKay requests that: 

i) that Alberta and Canada meet with Fort McKay regarding how it will address the concerns 
identified in the project-specific TLUS and possible mitigation and accommodation measures to 
address impacts on Fort McKay’s aboriginal and treaty rights; 

ii) in cooperation with Fort McKay, set aside land for the specific purpose of preserving 
opportunities for culturally relevant TLU; and 

iii) at the end of Alberta and Canada’s review of the Application, we request that Alberta and 
Canada advise Fort McKay how its concerns were incorporated in any project-related decisions 
or otherwise dealt with. 

Response: 

Although this request is directed at Alberta and Canada, Teck will continue to provide information 
regarding the Frontier Project to regulators and the Crown in order to support the Crown in its fulfillment 
of consultation and accommodation duties with respect to the Project and the Athabasca Oil Sands 
Region. 

FORT MCKAY TECHNICAL SOC [15]  

Fort McKay requests that, should the Project be approved, that Alberta consults with Fort McKay 
during Project implementation to assess and manage residual effects and unexpected impacts, and 
the need for adaptive management. 
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Response: 

Although this request is directed at Alberta, Teck will consult with Fort McKay during Project 
implementation to assess and manage residual effects through the development and execution of 
mitigation and management plans. As described in the Application, mitigation and management plans will 
follow an adaptive management approach (see for example Volume 1, Section 13.4, Page 13-11). Teck is 
open to formalizing a plan to manage residual effects and unexpected impacts if they were to arise 
directly with Fort McKay, as part of a suite of long-term commitments with Fort McKay.  

FORT MCKAY TECHNICAL SOC [16]  

Fort McKay requests that the regulators require Teck to re-do the wildlife assessment using a more 
valid scale for duration; a duration of 1 to 60 years cannot be considered “medium” when this 
timeframe covers three generations. 

Response: 

The duration criteria used in the wildlife assessment for the Frontier Project were based on an evaluation 
of potential Project effects on wildlife habitat and populations, capturing activities associated with 
clearing (short term), construction and operations (medium term), and potential effects that may persist 
beyond Project closure (long term). Further partitioning of duration would not affect the assessment 
conclusions (i.e., classification of environmental consequence) following the criteria used in the 
assessment.  

FORT MCKAY TECHNICAL SOC [17]  

Fort McKay requests that Teck is required to develop a Mitigation and Offset Plan for wildlife 
within Fort McKay’s Traditional Territory that addresses impacts to key species of interest to Fort 
McKay for exercise of its aboriginal and treaty rights and that Fort McKay is consulted in the 
development and implementation of the plan. See below for comments and requests regarding 
specific species. 

Response: 

As described in the response to ESRD/CEAA SIR 221, the Project includes key strategies such as 
progressive reclamation to reduce effects. Reclamation is the primary means by which environmental 
consequence ratings for wildlife habitat will be mitigated. The reclamation plan for the Frontier Project is 
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currently in the conceptual stage. To further plan reclamation activities, and in conjunction with 
regulators and potentially affected Aboriginal communities, Teck will develop mitigation and monitoring 
plans that provide targets for re-establishing vegetation and wildlife on the closure landscape. Teck will 
consult with Fort McKay on the development of wildlife mitigation and monitoring plans for the Project. 

Recent oil sands mine Joint Review Panel decision reports and Environmental Protection and 
Enhancement Act (EPEA) approval for the Joslyn North Mine indicate that research on species at risk, 
including associated dissemination of results, would constitute compensation. Research could include: 

• cause-effect relationships resulting from oil sands mining (e.g., effects of mining operations on 
residual habitat use) 

• multi-year baseline surveys to enhance or allow for validation of habitat models 
• quantification of species-specific habitat requirements for use in reclamation planning  
• reclamation techniques and measures to improve wetland diversity and associated wildlife use of 

wetlands 
• monitoring of habitat use by species at risk in the reclaimed landscape  

Teck has demonstrated experience with conservation, reclamation and research initiatives including: 

• partnering with the Nature Conservancy of Canada, the Ktunaxa Nation and local communities to 
protect a parcel of land on the east shore of Columbia Lake, British Columbia allowing for the 
connection of over 7,600 ha of protected land (2012) 

• donating 890 ha of land with 8 km of frontage on the Columbia River to The Land Conservancy to 
protect an area with outstanding ecological and historical features (2006) 

• negotiating a plan with the Land Conservancy and BC Ministry of Environment to protect 1,600 acres 
of land in the Rocky Mountain Trench, resulting in the Wycliffe Wildlife Corridor, whose goal is to 
help maintain regional biodiversity (1998 and 1999) 

• collaborating with the Invasive Species Council of BC and other land owners to effectively and 
efficiently target and control invasive plant infestations in regions where Teck operates 

• working with government, NGOs and other industries to develop and carry out a recovery strategy for 
Columbia River white sturgeon 

• supporting and participating in the Foothills Research Institute’s Grizzly Bear Research and 
Management Program 

Teck will work with regulators and Aboriginal communities to explore the need for additional mitigation 
measures, which may include habitat offsets, to meet the requirements of Section 79(2) of the Species at 
Risk Act (SARA) to avoid or lessen Project effects. 
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FORT MCKAY TECHNICAL SOC [18]  

Fort McKay requests that Teck revise its assessment to include areas further to the north of the 
Project (up to and including Wood Buffalo National Park) in the wildlife cumulative effects 
assessment. 

Response: 

Using scientifically defensible rationale it was demonstrated that the Frontier Project would not be 
contributing to cumulative direct effects in the Peace-Athabasca Delta (PAD) and therefore an extension 
of the vegetation and wildlife regional study area (RSA) to the PAD and the Wood Buffalo National Park 
(WBNP) would not be necessary (see Volume 6, Section 4.3.1.2, Page 4-9 to 4-12 and the response to 
ESRD/CEAA SIR 309). Teck recognized the importance of the PAD and WBNP and as such provides a 
section in the Integrated Application that provides context for understanding the cumulative effects 
assessment for the Frontier Project as it relates to the PAD (and hence WBNP) (see Volume 8, Section 7, 
Pages 7-1 to 7-75). It has been developed to address federal input, issues identified by Parks Canada and 
concerns expressed by potentially affected Aboriginal communities and public stakeholders. The 
information contained in this section is not required by the Alberta Environment terms of reference 
(TOR) for the Frontier Project. 

To further address effects to wood bison, a revised assessment that includes the full extent of the Ronald 
Lake bison herd is provided in the response to ESRD/CEAA SIR 219. While extending further north of 
the vegetation and wildlife RSA, the Ronald Lake bison herd is not considered to extend into WBNP and 
the PAD.  

FORT MCKAY TECHNICAL SOC [19]  

Fort McKay requests that a baseline beaver survey is completed (suitable for habitat model 
verification), that the beaver impact assessment is re-done after modeling is completed, and that the 
Application is not deemed complete until this is done. Teck is required to develop a Wildlife 
Mitigation Offset Plan to address impacts on beaver and other furbearers. 

Response: 

A baseline beaver survey was conducted in the terrestrial LSA in the fall of 2012 with methods and 
results provided below. Data from this survey will be used to complete model verification for the beaver 
habitat suitability model as part of a wildlife mitigation and monitoring plan that will be developed for the 
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Project. For further details on the wildlife mitigation and monitoring plan, see the response to Fort 
McKay Technical SOC 17. 

Methods 

An aerial beaver lodge survey was conducted on October 26 and 27, 2012. Survey flight-paths followed 
all known rivers, creeks, drainages, ponds and lakes in the terrestrial LSA at 50 to 100 m elevation in both 
an A-Star and B-2 helicopter (Oct. 26 and 27, 2012, respectively) (see Figure 19-1). The survey crew 
consisted of 3 members: a pilot, a navigator and a scribe. The navigator was seated in the front left seat of 
the aircraft and directed the pilot’s flight path and survey locations, detected and classified lodge and dam 
activity, presence of food caches and recorded waypoints for each observation with a GPS. The scribe 
was seated in the rear right seat behind the pilot and recorded the information on data sheets; the pilot and 
scribe also assisted in locating beaver activity. Observations of other wildlife were also recorded as they 
were observed. 

Presence of a nearby food cache was the primary criterion used to identify active winter lodges (Hay 
1958); other criteria used were: beaver sightings, and presence of fresh tracks and/or fresh cuttings on the 
lodge (Woo and Waddington 1990). Active dams were classified using the presence of fresh cuttings and 
mud (Woo and Waddington 1990) as well as beaver sightings, and other sign (e.g. tracks) directly 
adjacent the dam.  

Results 

Environmental conditions were consistent for both days of the survey and appropriate to locate and 
classify active beaver lodges. Small ponds were ~90-100% frozen while larger ponds and lakes were ~25-
75% frozen (see Table 19-1). Snow cover was low enough to allow for lodge classification and food 
cache detection, but made dam classification difficult at times in areas with higher snow accumulations 
(~10-15cm). Surveying flight time was 7.04 hours and covered 361.8 km of watercourse and 729.3 ha of 
open water (see Table 19-1).  

Table 19-1 Survey Effort for Aerial Beaver Survey 

Survey dates 26-27 Oct., 2012 
Helicopter  A-Star/B-2 
Survey duration 7.04 hours 
Survey distance - watercourses 361.8 km 
Survey area – open water 729.3 ha 
Temperature range -11 to -6  ͦC 
Cloud cover 80-100% 
Precipitation Intermittent light flurries 
Wind 1-5 km/h 
Snow ground cover ~5-15 cm 
Ice cover on water bodies ~25-100% 
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Inactive beaver lodges and dams were more common than active at the time of the survey 
(see Table 19-2). Surveys detected 130 active lodges, 176 inactive lodges (see Figure 19-1), 182 active 
dams and 238 inactive dams (see Table 19-2). Active lodge density was 1.8 x 10-1/km of linear 
watercourse and 8.9 x 10-2/ha of wetland surveyed (see Table 19-2).  

Table 19-2  Count of Beaver Features 

Feature Watercourse Wetland 
Active lodges 65 65 
Inactive lodges 61 115 
Active dams 182 N/A 
Inactive dams 238 N/A 
Beavers observed 1 0 
Density active lodges 1.8 x 10-1/km 8.9 x 10-2/ha 
Density inactive lodges 1.6 x 10-1/km 1.6 x 10-1/ha 

Conclusion 

Results from the aerial survey indicate that beaver distribution and relative abundance is consistent with 
habitat modeling used in the assessment (compare Figure 19-1 and Figure 4-53 in Volume 6, Section 4.5, 
Page 4-115). In general, observations of beaver activity occurred in areas predicted by the habitat model. 
Therefore, the original conclusions in the effects assessment on beaver are considered valid and were not 
updated. 

References: 

Hay, K.G. 1958. Beaver census methods in the Rocky Mountain Region. J. Wildl. Manag. 22:395-402. 

Woo, M-K., and Waddington, J.M. 1990. Effects of beaver dams on subarctic wetland hydrology. Arctic 
43:223-230. 

  



Figure 19-1:  Beaver Survey
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FORT MCKAY TECHNICAL SOC [20] 

Fort McKay requests that Teck is required to develop and maintain a wildlife corridor between the 
north and south areas of the Project. 

Response: 

For detailed information regarding wildlife corridors, see the responses to ESRD/CEAA SIRs 201, 225, 
463 and 464. Teck expects that with mitigation associated with the bridge crossing that wildlife 
movement will be maintained in a north-south direction adjacent to the Athabasca River and along the 
slopes of the Birch Mountains. In addition, west-east wildlife movement will persist for much of the life 
of the Project due to phased development and will be maintained directly north of the PDA for the life of 
the Project as depicted in Figure 464c-1 (see the response to ESRD/CEAA SIR 464c). 

FORT MCKAY TECHNICAL SOC [21]  

Fort McKay requests that Teck provides a copy of the wildlife data collected in 2012, describes the 
verification process for the habitat models and results of habitat predications compared with 
wildlife observations, and provides a description of model modifications made as a result. Fort 
McKay requests that the regulators require this information before the Application is deemed 
complete. 

Response: 

Teck conducted additional wildlife surveys in the terrestrial LSA during 2012. In addition, Teck plans to 
develop and wildlife mitigation and monitoring plan for the Project starting in 2014, with input from Fort 
McKay and other potentially affected Aboriginal communities. For further details on the planned wildlife 
mitigation and monitoring plan, see the response to Fort McKay Technical SOC 17. It is anticipated that 
data collected from 2012 surveys will be used in conjunction with previous survey data and data collected 
as part of the wildlife mitigation and monitoring plan to allow for completion of habitat suitability model 
verification (e.g., habitat use). For species where sufficient data is currently available for model 
verification, see the response to ESRD/CEAA SIR 242. 
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FORT MCKAY TECHNICAL SOC [22] 

Fort McKay requests that Teck is required to develop a species-specific model that is more specific 
and relevant to the Community. A more appropriate habitat suitability model should be developed 
(e.g., on mallards). 

Response: 

Waterfowl (e.g., ducks and geese) are a CEMA Priority II species group, and therefore, Teck chose to 
assess and model habitat for the entire waterfowl community as part of the Integrated Application. As part 
of supplemental information requests species-specific models and effects assessments have been 
completed for horned grebe (see the response to ESRD/CEAA SIR 448a) and whooping crane (see the 
response to ESRD/CEAA SIR 211). 

FORT MCKAY TECHNICAL SOC [23]  

Fort McKay requests that Teck: 

i) assesses the potential for changes in the wildlife communities due to changes in predator-prey 
dynamics; and 

ii) independently or collaboratively, monitors changes in the wildlife community in the oil sands 
region. 

Response: 

i) Subsequent to the Application, Teck prepared an effects assessment for woodland caribou and 
provided the results of the effects assessment in the response to ESRD/CEAA SIR 206a. As part of 
the woodland caribou mortality risk assessment, there is a qualitative discussion on the changes to the 
predator-prey dynamics in the region and their potential effects on woodland caribou. 

ii) As discussed in the response to Fort McKay Technical SOC 17, Teck plans to monitor changes in 
wildlife through the development of a Project-specific wildlife mitigation and monitoring plan as well 
as through participation in regional initiatives. Teck intends to involve Fort McKay in the 
development of the wildlife mitigation and monitoring plan. 
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FORT MCKAY TECHNICAL SOC [24]  

Fort McKay requests that: 

i) Teck is required to develop a monitoring and mitigation plan for wood bison (as part of the 
Wildlife Mitigation Offset Plan); and 

ii) Fort McKay is consulted by ESRD and involved in management decisions and actions required 
for wood bison. 

Response: 

i) As discussed in the response to Fort McKay Technical SOC 17, Teck plans to develop a wildlife 
mitigation and monitoring plan in conjunction with regulators and potentially affected Aboriginal 
communities, including Fort McKay. 

ii) Teck supports this statement and has facilitated discussion with provincial regulators and potentially 
affected Aboriginal communities on matters related to wood bison. ESRD carried out sampling of the 
Ronald Lake herd in 2012 with the objective of collecting data necessary to consider additional 
management options for the herd. Teck has supported these efforts and will continue to participate in 
discussions with ESRD about management options for the Ronald Lake herd.  

FORT MCKAY TECHNICAL SOC [25]  

Fort McKay requests that Teck is required to complete a PVA on moose for the RSA and that the 
Application is not deemed complete until this is done. 

Response: 

Teck has completed an assessment on regional populations for key indicator species as part of the 
assessment including moose (see Volume 6, Section 4.8, Pages 4-336 to 4-397). Population viability 
analysis (PVA), a method of evaluating a population’s likelihood of persisting for a given time in the 
future (Morrison et al. 2006), was not used in the assessment because it presupposes that: 

• the population size can be accurately estimated 
• the effects of habitat alteration on the population can be accurately estimated 
• population parameters such as age structure, sex ratio, immigration, emigration, natality and mortality 

can be accurately estimated 
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Within the oil sands region there is insufficient data for most key indicator species for all three of these 
PVA requirements to be met. To attempt to do a PVA would require speculation on factors including 
birth rates, hunting and natural death rates, emigration and immigration rates, as well as stochastic events 
and minimum viable population levels. In addition, most species populations are not closed, but rather 
open populations with undefined mortality, emigration and immigration rates. 

Notwithstanding the above limitations, Teck will consult with Fort McKay on the development of a 
moose PVA. 

References: 

Morrison, M.L., B. G. Marcot, R. W. Mannan. 2006. Wildlife-habitat relationships: concepts and 
applications. Island Press, Washington D.C. 452 p. 

FORT MCKAY TECHNICAL SOC [26]  

Fort McKay requests that Teck is required by the regulatory authorities as a condition of project 
approvals, to develop a Wildlife Mitigation Offset Plan to address adverse impacts to wildlife 
including, but not limited to, moose and to consult with Fort McKay on the plan. The Wildlife 
Mitigation Offset Plan should require conservation offsets within Fort McKay’s Traditional 
Territory, i.e., land preserved for wildlife habitat and populations and Fort McKay’s traditional 
use, habitat enhancement and restoration (e.g., from the Athabasca Landscape Team (2009) and 
other measures).  

Also see Fort McKay’s requests to Alberta for consultation and accommodation of the cumulative 
impacts of development [183], [14] and [15]. The likely extirpation of moose and caribou 
underscores the need for Alberta to consult with and accommodate impacts on Fort McKay prior 
to further projects being built. 

Response: 

For a discussion on Teck’s current approach to mitigating effects on wildlife, including offsets as a result 
of the Frontier Project, see the response to Fort McKay Technical SOC 17. As stated above, Teck intends 
to engage Fort McKay in the development of a wildlife monitoring and mitigation plan.  
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FORT MCKAY TECHNICAL SOC [27]  

Fort McKay requests that Teck completes an impact assessment on wildlife species (i.e., designated 
at risk by COSEWIC) that are reasonably likely to become SARA-listed in the near future. 

Response: 

Subsequent to the Application, Teck has prepared an effects assessment for additional species including 
woodland caribou (see the response to ESRD/CEAA SIR 206a), whooping crane (see the response to 
ESRD/CEAA SIR 211e), horned grebe (see the response to ESRD/CEAA 448a), wolverine (see the 
response to ESRD/CEAA SIR 210b), little brown and northern myotis bats (see the response to 
ESRD/CEAA SIR 210b) and Canadian toad (see the response to ESRD/CEAA SIR 210b). These 
additional species include horned grebe, little brown and northern myotis bats and wolverine, which are 
designated by the Committee for the Status of Endangered Wildlife in Canada (COSEWIC) and could be 
listed under the SARA in the future. 

FORT MCKAY TECHNICAL SOC [28]  

Many SARA-listed wildlife species use habitat types found in the Project area. Fort McKay 
requests more details on how Teck will protect the “residence” of SARA Schedule 1-listed wildlife 
species inhabiting the Project. 

Response: 

In order to protect the seasonal residences of SARA-listed breeding birds, clearing activities will be 
scheduled outside of the migratory and non-migratory breeding bird window between March 1 to 
August 31. However, in the event that clearing does need to happen during this window, surveys for 
active bird nests will be undertaken. In the even that an active nest is found, Teck will work with 
regulators to ensure that appropriate mitigation measures are in place before clearing proceeds.  
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FORT MCKAY TECHNICAL SOC [29]  

The Project is located between the Red Earth and Richardson woodland caribou populations. The 
Project might have an adverse effect on connectivity between these caribou populations 
(see Request [20]) Fort McKay requests that Teck is required to assess Project effects on woodland 
caribou prior to the Application being deemed complete. 

Fort McKay requests that no project Approvals are issued for projects within critical caribou 
habitat and zones of influence of potential impacts to caribou (e.g. areas that are important for 
critical habitat connectivity) until action plans are developed to protect caribou and they are 
evaluated for effectiveness. 

Response: 

Although the Frontier Project does not overlap either the Red Earth or Richardson herd ranges, and 
therefore would not have a direct effect on caribou, Teck has prepared an effects assessment for woodland 
caribou (see the response to ESRD/CEAA SIR 206). 

FORT MCKAY TECHNICAL SOC [30]  

Fort McKay requests that Teck provides scientific evidence showing that a Screening-level Wildlife 
Risk Assessment is appropriate for the KIRs that Teck selected. 

Response: 

A screening level ecological risk assessment (or in the case of the Frontier Project, a screening level 
wildlife risk assessment [SLWRA]) represents the first tier in an ecological risk assessment (ERA), which 
uses conservative assumptions regarding chemical exposure and chemical toxicity to wildlife receptors 
and readily available data. Further study is generally considered unnecessary when a screening-level 
assessment determines the risk to wildlife health is low. 

In the SLWRA conducted for the Frontier Project, predicted soil and surface water data were compared to 
published and accepted soil and surface water quality guidelines developed by ESRD and the United 
States Environmental Protection Agency (U.S. EPA) to protect the health of terrestrial avian and 
mammalian populations.  

The SLWRA used Canadian guidelines that are protective of wildlife in residential, parkland or 
agricultural areas (ESRD 2010; CCME 2006). Assessment endpoints used in the derivation of the 
guidelines are based on biological impairment of a species ability to survive or reproduce. In order to be 
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conservative or adequately protective, the guidelines use sensitive endpoint data from key receptors that 
act as representative or sentinel species. Therefore the guidelines are designed to be protective of all 
terrestrial wildlife. The Ecological Soil Screening Levels (Eco-SSLs) are concentrations of contaminants 
in soil that are protective of ecological receptors that are exposed through the soil and food pathway. Eco-
SSLs are derived for four ecological receptor groups (i.e., plants, soil invertebrates, birds, and mammals). 
Therefore, these values are presumed to provide adequate protection of terrestrial ecosystems. Eco-SSLs 
are derived to be conservative and are intended to be applied at the screening stage of an ecological risk 
assessment.  

The results of the SLWRA indicated that the overall risks posed to wildlife health will be low when 
compared to guidelines. Values above the Eco-SSL soil guidelines were noted for cadmium, lead, 
selenium, vanadium and zinc. For these COPCs, the predicted values were further assessed in the 
response to ESRD/CEAA SIR 469c. It was concluded in the response to ESRD/CEAA SIR 469c that 
given the degree of conservatism incorporated into the exposure estimates predicted risks to wildlife are 
likely overstated, and adverse effects are not expected for wildlife. 

References: 

Canadian Council of Ministers of the Environment (CCME). 2006. A Protocol for the Derivation of 
Environmental and Human Health Soil Quality Guidelines. ISBN-10 1-896997-45-7 PDF ISBN-
13 978-1-896997-45-2 PDF.  

Environment and Sustainable Resource Development (ESRD). 2010. Alberta Tier 1 Soil and 
Groundwater Remediation Guidelines. Edmonton, Alberta. 

FORT MCKAY TECHNICAL SOC [31]  

Fort McKay requests that Teck is required to complete a wildlife health assessment on amphibians 
since amphibians were not addressed in the wildlife health assessment. 

Response: 

The current state of knowledge on amphibian exposure characterization and toxicology is insufficient to 
permit an assessment of risk to amphibians.  

Many amphibians are opportunistic foragers and can have a varied diet throughout their life cycle that 
may include detritus, phytoplankton, zooplankton, periphyton, insects, small fish, other aquatic 
invertebrates, other amphibians, and aquatic plants (Murphy et al. 2000; Linder et al. 2010). Modes of 
feeding change in most amphibians as they mature (e.g., from filter feeding in tadpoles to insect predation 
as adults) (Henry 2000). The highly variable diets of amphibians make it difficult to accurately assess 
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food chain exposure. This issue is compounded by the fact that in many amphibians, feeding varies by 
season, temperature, activity level, and moisture level, and assimilation efficiency varies markedly with 
the type of food ingested (Birge et al. 2000). Therefore, while an important exposure pathway, food 
ingestion is too complex and too variable to be assessed quantitatively in ecological risk assessments with 
any degree of accuracy.  

In light of the difficulties in evaluating dietary exposures, the vast majority of available toxicity data for 
amphibians comes from aqueous exposure studies. Sediment and soil exposure studies are extremely 
limited and even aqueous toxicity data are limited for amphibians. This reflects the fact that 
ecotoxicological research on amphibians is a relatively new field of study. Thus, available data regarding 
the effects of chemicals on individuals and populations are limited and incomplete.  

Additionally, the usual uncertainties related to extrapolating laboratory toxicity data to the field are even 
more pronounced for amphibians, as their responses to chemical stressors are complex and variable, and 
depend on a multitude of interacting biological, physical, chemical, and ecological factors. There are 
consequently few regulatory environmental quality criteria available that incorporate amphibian toxicity 
data. On this basis, amphibians were not included in a qualitative risk assessment.  

Further discussion of the potential risks to amphibians is provided in the response to ESRD/CEAA 
SIR 469. 

References: 

Birge, W.J., Westerman, A.G. and J.A. Spromberg. 2000. Comparative Toxicology and Risk Assessment 
of Amphibians. In: Sparling, D.W., G. Linder and C.A. Bishop, editors. 2000. Ecotoxicology of 
Amphibians and Reptiles. Pensacola, FL. Society of Environmental Toxicology and Chemistry 
(SETAC) pp. 727-810. 

Henry, P.F.P. 2000. Aspects of Amphibian Anatomy and Physiology. In: Sparling, D.W., G. Linder and 
C.A. Bishop, editors. 2000. Ecotoxicology of Amphibians and Reptiles. Pensacola, FL: Society of 
Environmental Toxicology and Chemistry (SETAC) pp. 141-178 

Linder, G., Lehman, C.M. and J.R. Bidwell. 2010. Chapter 4: Ecotoxicology of Amphibians and Reptiles 
in a Nutshell. In: Sparling, G.W., G. Linder, C.A. Bishop and S.K. Krest, Ecotoxicology of 
Amphibians and Reptiles. Second Edition. SETAC Technical Publications Series. CRC Press. pp 
69-104.  

Murphy, J.E., C.A. Phillips and V.R. Beasley. 2000. Aspects of Amphibian Ecology. In: Sparling, D.W., 
G. Linder, and C.A. Bishop, editors. 2000. Ecotoxicology of Amphibians and Reptiles. Pensacola, 
FL. Society of Environmental Toxicology and Chemistry (SETAC) pp. 141-178.  
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FORT MCKAY TECHNICAL SOC [32] 

Fort McKay requests that Teck is required to predict the levels of mercury that would accumulate 
in the wildlife that eat fish (e.g., otter, some species of waterfowl). 

Response: 

As shown in Volume 5, Section 4.12, Table 4-37, Page 4-204 and as revised in the response to 
ESRD/CEAA SIR 45a, Appendix 45a.7, the Project is not expected to result in an increase of mercury 
concentrations in fish. As such, the Project is not expected to result in the accumulation of mercury in 
fish-eating wildlife.  

FORT MCKAY TECHNICAL SOC [33]  

Fort McKay requests that Teck is required to determine if any other animal species (e.g., long-lived 
invertebrates) will bio-accumulate mercury at levels that exceed safe levels. 

Response: 

As stated in the response to ESRD/CEAA SIR 420a, there are several variables that affect the formation 
of methylmercury in newly-formed reservoirs. In consultation with regulators, stakeholders and 
potentially affected Aboriginal communities, Teck is developing a detailed No Net Loss Plan that will 
include an evaluation of potential methylmercury generation, as well as mitigation to avoid adverse 
effects to fish, wildlife and humans. The fish habitat compensation lake (FHCL) will not be constructed 
until an approval is obtained from DFO.  

Teck recognizes Fort McKay’s concerns with traditional methods of fish habitat compensation and will 
continue to consult with Fort McKay and DFO on the planning and execution of the FHCL for the 
Project. 

FORT MCKAY TECHNICAL SOC [34]  

Fort McKay requests that Teck is required to assess the effects of odours on wildlife. 
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Response: 

The effects of odours on wildlife were not assessed for the following reasons: 

• methodology (i.e., odour thresholds) are unavailable to evaluate sensory, physiological and behavioral 
modifications due to odours on wildlife 

• an odour assessment for wildlife was not requested in the TOR for the Project 

FORT MCKAY TECHNICAL SOC [35]  

Fort McKay requests that Teck is required to assess and monitor the potential effects of tailings 
effluent on wildlife. 

Response: 

See the response to ESRD/CEAA SIR 429 for a discussion on the potential link between chemical 
exposure and adverse effects on wildlife health in the oil sands region. 

FORT MCKAY TECHNICAL SOC [36]  

Fort McKay requests that Teck is required to develop a Wildlife Mitigation and Offset Plan that 
encompasses and addresses impacts on both key cultural species and species at risk and that the 
plan includes conservation areas and comprehensive monitoring for effectiveness. Further, Fort 
McKay requests that it is consulted on the development and implementation of this plan. 

Response: 

For a discussion on Teck’s current approach to mitigating effects on wildlife, including offsets, as a result 
of the Frontier Project, see the response to Fort McKay Technical SOC 17. Teck will consult with Fort 
McKay in the development and implementation of the wildlife mitigation and monitoring plan. 

FORT MCKAY TECHNICAL SOC [37]  

Fort McKay requests that Teck is required to determine the local habitat requirements for species 
with large ranges (i.e., yellow rail). 
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Response: 

Teck used local baseline terrestrial LSA data (where available), literature and professional judgment to 
develop habitat suitability models that will be used to guide species-specific reclamation planning. 
Additional baseline data for species at risk were collected in the summer of 2012, which will be used to 
better understand species abundance and distribution in the terrestrial LSA and to assist with verification 
of habitat suitability models. Starting in 2014, Teck will be developing a wildlife mitigation and 
monitoring plan that will focus on monitoring changes to wildlife and wildlife habitat in the terrestrial 
LSA. It is anticipated that for the monitoring program’s target species data gathered during previous and 
future surveys will be used to improve the understanding of species-specific habitat preferences in the oil 
sands region. Data from the Frontier Project monitoring program as well as data from regional monitoring 
programs will be used refine the reclamation plan as the Project design evolves.  

FORT MCKAY TECHNICAL SOC [38]  

Fort McKay requests that Teck maps a noise contour map of 48 dbA (e.g., Figure 2-2 only has 45 
and 50 dbA contours) to determine areas of noise impact and assess potential noise impacts on 
species at risk and provide a mitigation plan. 

Response: 

See Figure 38-1 for a noise contour map showing the 48 dBA. Sensory disturbance effects on species at 
risk (i.e., due to noise) were taken into consideration during the development of the habitat suitability 
models (see Volume 6, Appendix 4A). As such, the assessment of changes in habitat availability already 
assessed potential effects due to noise on species at risk (see Volume 6, Section 4.5, Pages 4-30 to 4-256).  

To reduce effects to wildlife habitat availability, mitigation measures are focused on the reestablishment 
of wildlife habitat (i.e., reclamation) and minimizing sensory disturbance. In addition, a wildlife 
mitigation and monitoring plan will be developed starting in 2014, in consultation with Fort McKay, to 
minimize effects during all Project phases. The wildlife mitigation and monitoring plan will recognize 
that all areas of the Project will not be active simultaneously and that progressive reclamation will occur 
(to provide wildlife habitat) while the Project is operational. For further details, see the response to 
ESRD/CEAA SIR 490. 

  



Figure 38-1:   Predicted Noise Contour – 48 dBA – Application Case
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FORT MCKAY TECHNICAL SOC [39]  

Fort McKay requests that the regulators require that any clearing occurs prior to nest initiation of 
early nesting species such as great-horned owls, great gray owls and gray jays. 

Response: 

For a discussion on clearing activities relative to the migratory and non-migratory breeding bird window, 
see the response to Fort McKay Technical SOC 28.  

FORT MCKAY TECHNICAL SOC [40]  

Fort McKay requests that Teck describes the mitigation measures that it plans to use to mitigate 
human disturbance on wildlife and its plans to monitor effectiveness. 

Response: 

For a discussion on Teck’s current approach to mitigating effects on wildlife, including offsets, as a result 
of the Frontier Project, see the response to Fort McKay Technical SOC 17. Teck will consult with Fort 
McKay in the development and implementation of the wildlife mitigation and monitoring plan. 

FORT MCKAY TECHNICAL SOC [41]  

Fort McKay requests that in addition to ABMI, that Teck is required to conduct wildlife 
biodiversity monitoring at a local scale and that traditional wildlife species and communities are 
included as indicators. 

Response: 

As discussed in the response to Fort McKay Technical SOC 17, Teck plans to develop a wildlife 
mitigation and monitoring plan in conjunction with regulators and potentially affected Aboriginal 
communities, including Fort McKay. 
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FORT MCKAY TECHNICAL SOC [42]  

Fort McKay is very concerned about tailings ponds and the effects on wildlife in the oil sands 
region. Fort McKay requests that Teck is required to incorporate the findings of the Research on 
Avian Protection Project (RAPP) in the development, operation, and monitoring of wildlife 
deterrent systems. 

Response: 

Teck will review the results of the Research on Avian Protection Project (RAPP) during the development 
of Frontier Project and will incorporate research findings appropriate for the Frontier Project.  

FORT MCKAY TECHNICAL SOC [43]  

A Wildlife Mitigation Offset Plan should be developed by Teck and along with it a comprehensive 
monitoring plan that evaluates the effectiveness of the plan in addressing impacts on wildlife 
populations. Fort McKay should be consulted regarding the design of the monitoring plan and the 
species, populations and habitats to be monitored. Also, see Requests [3] to [5] regarding regional 
cumulative effects monitoring, assessment and follow-up program for the Project. 

Response: 

For a discussion on Teck’s current approach to mitigating effects on wildlife, including offsets, as a result 
of the Frontier Project, see the response to Fort McKay Technical SOC 17. Teck will consult with Fort 
McKay in the development and implementation of the wildlife mitigation and monitoring plan. 

FORT MCKAY TECHNICAL SOC [44]  

Fort McKay requests that Teck is required to engage a wildlife biologist to monitor species at risk 
during construction and operation. Teck should be prepared to modify operations based on advice 
from ESRD (e.g., stop activities when species of concern are near). 
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Response: 

Teck will engage a wildlife biologist to monitor and assist in the implementation of mitigation measures 
where necessary as directed by ESRD. This could include instances where clearing activities occur during 
the breeding season, particularly for migratory birds and amphibians that are listed as species at risk.  

FORT MCKAY TECHNICAL SOC [45]  

Fort McKay requests that Teck is required to monitor more common species (e.g., Tennessee 
warbler and boreal chorus frog) along with species at risk (e.g., olive-sided flycatcher and western 
toad). It will be easier to obtain sufficient data on more common species for statistical analysis 
allowing the detection of population changes as a result of the Project. 

Response: 

As discussed in the response to Fort McKay Technical SOC 17, Teck plans to develop a wildlife 
mitigation and monitoring plan in conjunction with regulators and potentially affected Aboriginal 
communities, including Fort McKay.  

FORT MCKAY TECHNICAL SOC [46]  

Fort McKay requests that Teck is required to use the methods for monitoring wildlife on reclaimed 
areas developed by the CEMA Wildlife Task Group (Hawkes and Tuttle 2011). 

Response: 

There are a number of regional initiatives and monitoring programs that are being implemented or 
developed in the oil sands region. Teck will review the results and methods used by the CEMA Wildlife 
Task Group (e.g., Hawkes and Tuttle 2011) as well as other programs during the development of Frontier 
Project’s wildlife mitigation and monitoring plan. As identified in the response to Fort McKay Technical 
SOC 17, Teck will work with regulators and potentially affected Aboriginal communities in the 
development of the wildlife mitigation and monitoring plan. The commitment to involve Aboriginal 
communities in the development of monitoring programs and reclamation criteria development is also 
discussed in Volume 8, Section 6.5.4.1, Pages 6-18 and 6-19. 
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References: 

Hawkes, V.C., and K.N. Tuttle. 2011. Early successional wildlife monitoring on reclaimed plots in the oil 
sands region; Year 1. Unpublished annual report, CEMA – The Reclamation Working Group 
(RWG), Fort McMurray, Sidney: LGL Limited Environmental Research Associates. 

FORT MCKAY TECHNICAL SOC [47] 

Fort McKay requests that, in the event of a fuel or chemical spill, that Teck is required to clean up 
to meet Alberta Tier 1 criteria (Alberta Environment 2009). 

Response: 

Use of Alberta Tier 1 criteria as remediation criteria will depend on the location, size and type of fuel or 
chemical spilled.  

For locations within the Plant, closed circuit drainage system and/or seepage collection system, it may not 
be feasible or appropriate to remediate spills to Tier 1 guidelines. In these situations, the spill will be 
recorded and monitored as necessary to determine the timing and extent of appropriate remedial action. It 
is conceivable the remediation may be phased, risk managed or deferred until after closure. Remedial 
objectives could be the generic Tier 1 guidelines or risk based Tier 2 guidelines. 

For locations outside the Plant, closed circuit drainage system and/or seepage collection system, it is more 
likely that the generic Tier 1 guidelines will be the remedial criteria. This is because there is an increased 
possibility that a viable pathway to the receiving environment will exist and needs to be managed on a 
priority basis. Often in these situations it is most expedient to remove impacted material to the 
conservative generic Tier 1 guidelines. However, it is also conceivable that Tier 2 risk based remedial 
objectives may be necessary or more appropriate in certain situations. Routine remediation to Tier 1 
guidelines is not always the most desirable approach because remedial action can disrupt more habitat 
than is necessary. 

Regardless of the remedial objective, the quality of impacted soil or groundwater will be initially 
evaluated in relation to the Tier 1 guidelines. Incremental assessment work and remedial action plans will 
be developed in consideration of Tier 1 and Tier 2 guidelines as appropriate. 
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FORT MCKAY TECHNICAL SOC [48]  

Fort McKay requests that regulators immediately implement the recommendations in the 
Terrestrial Ecosystem Management Framework (TEMF) as critical to maintaining wildlife 
populations (Cumulative Environmental Management Association 2008). Fort McKay’s view is that 
the TEMF is a balanced regional framework and should be implemented instead of the draft Lower 
Athabasca Regional Plan (LARP). 

Response: 

The Lower Athabasca Regional Plan (LARP) was ratified on August 22nd 2012 and includes the 
conservation of 1,521,402 ha of land (Government of Alberta 2012). Teck is confident that conservation 
of these new lands will assist in maintaining sustainable wildlife populations in the Lower Athabasca 
Region. 

References: 

Government of Alberta. 2012. Lower Athabasca Regional Plan 2012 – 2022. Government of Alberta. 
Edmonton, Alberta. 

FORT MCKAY TECHNICAL SOC [49]  

Fort McKay requests that Alberta immediately takes measures in consultation with Fort McKay to 
address cumulative impacts on wildlife, prior to any further project approvals. See Fort McKay’s 
submission on the draft Land Use Plan for the Lower Athabasca River for detailed mitigation and 
accommodation recommendations (submitted to Alberta June 6, 2011). 

Response: 

As outlined in the response to Fort McKay Technical SOC 17, Teck will work with Fort McKay to 
develop a Project-specific wildlife mitigation and monitoring plan to mitigate the Frontier Project’s 
contribution to cumulative effects to wildlife. Additionally, Teck will continue to provide information to 
regulators and responsible authorities such that cumulative effects are managed.  
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FORT MCKAY TECHNICAL SOC [50]  

Fort McKay requests that ESRD immediately develops, in consultation with the Community, a 
regional monitoring program for wildlife, including annual wildlife surveys and use this 
information to determine if EIA predictions and assumptions are valid and accurate and to develop 
and assess mitigation measures. 

Response: 

As outlined in the response to Fort McKay Technical SOC 17, Teck will work with regulators and 
potentially affected Aboriginal communities, including Fort McKay to develop a Project-specific wildlife 
mitigation and monitoring plan to mitigate the Frontier Project’s contribution to cumulative effects to 
wildlife. This program will be developed with consideration for other programs in the region (see the 
response to Fort McKay Technical SOC 46). 

FORT MCKAY TECHNICAL SOC [51] 

Fort McKay requests that Teck conducts an assessment of tonal noise, pure tone or narrow-
frequency band emissions. 

Response: 

The modelling to determine predicted sound levels at all receptors was conducted in full octave band 
frequency. 

Directive 038 has defined the following conditions as indicating the presence of a low frequency pure 
tone in the noise measured at a receiver location. For the 1/3 octave frequency bands of 250 Hz or below: 

• the linear sound level of one band must be 10 dB or more above of at least one the adjacent bands 
within two 1/3 octave bandwidths 

• there must be at least a 5 dB drop in level within two bandwidths on the opposite side 

The ERCB does not define tonal noise in other frequencies, such as the high-frequency noise of back-up 
beepers. Therefore, Teck did not evaluate the possibility of tonal noise in other frequencies.  

Identification of tonality (tonal noise, pure tone) requires 1/3 octave band level or narrow-frequency band 
emissions details, which are typically not available from the equipment manufacturers during the design 
phase. The identification of tonality requires measured noise data of the equipment, which were not 
available or could not be accurately quantified during the design stage. In an industrial facility with 
multiple noise emission sources, the tone from one noise source is often masked by the emission from 
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many other sources. However, tonality may be a problem in some situations where the overall predicted 
noise level is satisfactory, but a dominant tone can increase annoyance levels at a receptor. In such case, 
the tone should be identified by noise measurements at the receptor. The tone or frequency provides the 
noise signature, or clue, for which the source can be located, then the tonal noise source can be mitigated 
accordingly.  

Teck will continue to consult with Fort McKay on noise concerns associated with the Frontier Project. 

FORT MCKAY TECHNICAL SOC [52]  

Fort McKay requests that Teck determines whether audible noise from narrow-frequency bands 
from the project will be audible at trapper cabins R1-R8. If noise is predicted to be audible at Fort 
McKay trapper’s cabins, Teck should be required to mitigate the impacts. 

Response: 

See the response to Fort McKay Technical SOC 51 for a discussion of tonal noise and the practicality of 
modelling for tonality at this stage of Project design.  

If the backup alarms from mobile equipment near a noise sensitive receptor are audible and create an 
annoyance issue, a broadband backup alarm may be considered to address the two issues typically related 
to conventional backup alarms: difficulty in locating the sound source directionally and noise emissions. 
The broad-band alarm emits a non-strident sound, also known as white noise. It is fully directional and is 
equally effective at 5 dBA lower than conventional backup alarms; however, the broadband signature of 
the sound emission is less perceptible at longer distances, a factor that may compromise the health and 
safety requirements for these systems. Teck will consider noise as a factor in procuring specific backup 
alarms (i.e. broad-band type). 

Teck has undertaken noise modelling to predict impact of noise associated with the aerodrome. The noise 
assessment presents predictions showing that the noise from aircraft take-off or landing will not be 
audible within the Community of Fort McKay due simply to distance between the community and the 
Project aerodrome.  

Teck also provided a memo to Fort McKay in January 2012 that addressed specific concerns about 
acoustics effects to Fort McKay held RFMA #0850 and is committed to continuing to consult with Fort 
McKay and Fort McKay trappers regarding acoustic effects of the Project.  
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FORT MCKAY TECHNICAL SOC [53]  

Fort McKay requests that Teck:  

i) confirms the frequency of aircraft expected to overfly the Community of Fort McKay, and 
ii) clarifies how promotion of flight patterns avoiding the Community of Fort McKay will be 

ensured. 

Response: 

i) A preliminary analysis indicates that an average of three flights per day is anticipated during 
construction and operations. These numbers will be affected by shift schedules and other factors, 
which will be refined in future stages of engineering (see the response to ESRD/CEAA SIR 137fiii).  

ii) Noise levels are expected to be higher for noise receptors during takeoff and landing activities than 
for overflights, mainly due to the distance between the plane and the receptor nearby the aerodrome. 
There will be an expected zone of increased activity within 5 nautical miles of the aerodrome, 
extending up to 914.4 m above the aerodrome elevation. The Community of Fort McKay is located 
more than 50 km south of the aerodrome outside the 5 nautical miles zone. See the response to 
ESRD/CEAA SIR 490b for further discussion of noise effects. 

FORT MCKAY TECHNICAL SOC [54]  

Fort McKay requests that Teck consults with Fort McKay regarding mitigation and offsets to 
address the impacts of aircraft noise from the Project. 

Response 

Teck will consult with Fort McKay on mitigation measures associated with all aspects of the Project 
including those associated with the effects of aircraft noise. 

FORT MCKAY TECHNICAL SOC [55]  

Fort McKay requests that Teck provides clarity on what timelines are meant by noise concerns 
raised by Fort McKay community members being promptly addressed and what options Teck has 
available to address noise concerns. Fort McKay requests that Teck consults with Fort McKay to 
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develop a noise complaint support system that will necessitate prompt documentation and a 
response from Teck. 

Response 

Teck will address noise concerns from Fort McKay promptly. The timeline to address and implement 
noise mitigation (if required) will depend on the complexity of the concern and associated noise 
emissions. 

Teck will consult with Fort McKay to develop a noise complaint process that includes prompt 
documentation and a response from Teck. 

FORT MCKAY TECHNICAL SOC [56]  

Fort McKay requests that Teck provides specific examples of what best practices will be 
implemented to ensure its commitment to reduce and control noise emissions. 

Response: 

Best management practices that are referred to in the Application follow the Sundre Petroleum Operators’ 
Group (SPOG 2012) Best Practices Document – Noise Control, as recommended in Directive 038: Noise 
Control. 

Teck’s objectives for noise control are to design, build, operate and maintain facilities in a way that 
reduces industrial noise emissions (to the environment and noise sensitive receptors) where reasonable 
and practical. Teck will maintain a good working relationship with potentially affected Aboriginal 
communities to address noise issues. 

The SPOG (2012) Best Practices Document lists practical daily and long-term operational procedures 
designed to ensure a reasonable and responsible approach to controlling industrial noise. Teck will 
consider implementing these procedures, where appropriate. 

References: 

SPOG (Sundre Petroleum Operators Group). 2012. Best Practices Document – Noise Control. Available 
at: http://www.spog.ab.ca/noise_management.html. Accessed August 2012. 

http://www.spog.ab.ca/noise_management.html.%20Accessed%20August%202012
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FORT MCKAY TECHNICAL SOC [57]  

Fort McKay requests that regulators require: 

i) regulators require all oil sands project EIAs for proposed projects north of Fort McMurray to 
include both Pre-development and Current Case assessments. 

ii) Teck to model the Base Case with only existing and approved projects.  
iii) Teck to compare the Planned Development Case, Application and re-modelled Base Case 

against the Current and Pre-development cases (i.e. the Current and Pre-development cases 
should be the ‘baseline’ against which the existing, approved, planned developments and the 
Project should be assessed against.) 

Response: 

i) See the response to Fort McKay Technical SOC 61. 

ii) See the response to ESRD/CEAA SIR 308. 

iii) See the responses to parts i and ii. 

FORT MCKAY TECHNICAL SOC [58]  

Fort McKay requests that regulators: 

i) require all oil sands project EIAs for proposed projects north of Fort McMurray to compare 
predicted air emissions to Fort McKay’s air quality criteria and targets;  

ii) note that in Table 3-4, Vol. 4, Section 3 no benzene criteria is listed for Fort McKay but Fort 
McKay proposes a three-year running annual average benzene criteria of 1 µg/m³. Fort McKay 
therefore requests a revision of the assessment using this benzene criteria; and 

iii) require that air impacts of the proposed Frontier Project and any future proposed projects use 
Fort McKay’s air quality criteria and targets to assess the adequacy of air emission mitigation 
measures and project acceptability. 

Response: 

i) Teck appreciates the importance of the air quality criteria and targets established by Fort McKay. 
Teck has therefore provided a comparison of the dispersion modelling results to these criteria and 
targets in Volume 4, Section 3.6.4.6, Pages 3-127-3-185. 
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ii) Tables 58-1 and 58-2, provide the annual and 3-year running annual average benzene concentrations 
for Fort Chipewyan, Fort McKay and Fort McMurray, respectively. For a discussion of benzene 
emissions, see the response to ESRD/CEAA SIR 323ab. Plots of dispersion modelling results over the 
air quality LSA are presented in the response to ESRD/CEAA SIR 323a, Figures 323a-1 to 323a-8. 
The response to ESRD/CEAA SIR 323a also provides greater detail about the benzene dispersion 
modelling results. 

Table 58-1  Community Annual Benzene Concentrations  

Location 

Year (for 
Meteorological 

Data) 

Annual Benzene Concentration 
Existing 

Condition Base Case Application Case 
Planned 

Development Case 
µg/m3 µg/m3 µg/m3 % change µg/m3 % change 

Fort 
Chipewyan 

2002 0.026 0.028 0.029 0.57 0.029 1.0 
2003 0.026 0.029 0.029 0.61 0.029 1.1 
2004 0.025 0.027 0.027 0.53 0.027 0.9 
2005 0.026 0.028 0.028 0.65 0.028 1.2 
2006 0.028 0.031 0.031 0.53 0.031 1.0 
2002 - 2006 0.028 0.031 0.031 0.65 0.031 1.2 

Fort McKay 2002 0.212 0.348 0.349 0.17 0.352 1.2 
2003 0.225 0.371 0.372 0.19 0.376 1.3 
2004 0.195 0.308 0.309 0.28 0.312 1.3 
2005 0.190 0.301 0.302 0.24 0.306 1.5 
2006 0.191 0.316 0.316 0.18 0.321 1.6 
2002 - 2006 0.225 0.371 0.372 0.28 0.376 1.6 

Fort 
McMurray 

2002 0.429 0.461 0.461 0.03 0.461 0.09 
2003 0.399 0.430 0.430 0.03 0.431 0.09 
2004 0.379 0.411 0.411 0.04 0.412 0.11 
2005 0.349 0.370 0.370 0.03 0.370 0.11 
2006 0.368 0.393 0.393 0.03 0.394 0.10 
2002 - 2006 0.429 0.461 0.461 0.04 0.461 0.11 

Fort McKay Target - - - - - - 
AAAQO 3 3 3 - 3 - 
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Table 58-2  Community 3-Year Running Average Benzene Concentrations  

Location 

Year (for 
Meteorological 

Data) 

3-year Running Average Benzene Concentrations 

Existing 
Condition Base Case Application Case 

Planned 
Development Case 

µg/m3 µg/m3 µg/m3 % change µg/m3 % change 
Fort 
Chipewyan 

2002 - - - - - - 
2003 - - - - - - 
2004 0.026 0.028 0.028 0.57 0.028 1.0 
2005 0.026 0.028 0.028 0.60 0.028 1.0 
2006 0.026 0.029 0.029 0.57 0.029 1.0 
2002 - 2006 0.026 0.029 0.029 0.60 0.029 1.03 

Fort McKay 2002 - - - - - - 
2003 - - - - - - 
2004 0.211 0.342 0.343 0.21 0.347 1.3 
2005 0.203 0.327 0.328 0.23 0.331 1.4 
2006 0.192 0.308 0.309 0.23 0.313 1.5 
2002 - 2006 0.211 0.342 0.343 0.23 0.347 1.5 

Fort 
McMurray 

2002 - - - - - - 
2003 - - - - - - 
2004 0.403 0.434 0.434 0.03 0.434 0.1 
2005 0.376 0.404 0.404 0.03 0.404 0.1 
2006 0.366 0.391 0.392 0.03 0.392 0.1 
2002 - 2006 0.403 0.434 0.434 0.03 0.434 0.11 

Fort McKay Target 1 1 1 - 1 - 
 

The predicted values presented in Tables 58-1 and 58-2 do not include background benzene 
concentrations. Young et al. (1997) reported summer and winter benzene concentrations of 0.24 and 
0.48 µg/m3, respectively for boreal forest near Prince Albert National Park, Saskatchewan. This 
represents an annual average of 0.36 µg/m3. Adding this value to the annual average values indicated 
in Table 58-1 results in maximum annual average values of 0.57 µg/m3 for the existing condition; 
0.7 µg/m3 for the Base and Application Cases; and 0.71 µg/m3 for the PDC. These values are all less 
than the Fort McKay target of 1 µg/m3 and the AAAQO of 3 µg/m3. In addition, the Project does not 
substantively increase benzene concentrations.  

iii) See the response to part i). 

References: 

Young, V.L., B. Kieser, S. Chen, and H. Niki. (1997). Seasonal trends and local influences on 
nonmethane hydrocarbon concentrations in the Canadian boreal forest. Journal of Geophysical 
Research 102: 5913-5918.  
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FORT MCKAY TECHNICAL SOC [59]  

Fort McKay requests that regulators: 

i) treat air quality modelling predictions in the EIA as best estimates and therefore use them to 
guide decision-making regarding the acceptability of this project and emission control 
requirements; and 

ii) require Teck to meet applicable vegetation protection criteria for air quality, nitrogen and acid 
deposition rates on undisturbed areas of the Frontier project development area. 

Response: 

i) Teck concurs that the air quality model predictions should be treated as a best estimate to determine 
the magnitude, temporal trends and spatial trends. While the predictions can be viewed as best 
estimates it is still important to understand the uncertainties associated with the source and emission 
inventory, the meteorology and the assumptions used to represent the atmospheric physics and 
chemistry processes. The U.S. EPA (2005) states: “it is desirable to quantify the accuracy or 
uncertainty associated with concentration estimates used in decision-making. Communications 
between modellers and decision-makers must be fostered and further developed”.  

For the assessment, the model predictions for existing conditions are compared to the measurements 
to gauge the performance of the dispersion model approach adopted for the Frontier Project 
assessment. The following comments are noted: 

• There is a generally tendency to overpredict the maximum 1-hour NO2 concentrations in the 
WBEA airshed by approximately 10%. When the Toptop-25 average values are compared, there 
is a tendency to overpredict by 34%. On average, the annual NO2 concentrations in the WBEA 
airshed are overpredicted by 46%. 

• There is a generally tendency to underpredict the maximum 1-hour SO2 concentrations in the 
WBEA airshed by approximately 19%. When the Toptop-25 average values are compared, there 
is a tendency to underpredict by 7%. On average, the annual SO2 concentrations in the WBEA 
airshed are overpredicted by 3%. 

When measurements are not available, the model performance has to be inferred from the known 
comparisons. For example, overpredicting the annual average NO2 concentrations suggests that the 
predicted nitrogen and PAI deposition may also be overpredicted.  

ii) Teck does not expect significant undisturbed areas within the PDA, however, there are no current 
plans to clear vegetation from the area around Unnamed Lakes 1 and 2. Unnamed Lakes 1 and 2 are 
shown on Figure 59-1. As discussed in the response to ERCB/CEAA SIR 82a, the revised 
Application Case deposition is not expected to exceed the critical loads for these lakes.  
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Figure 59-1 also shows the predicted Application Case potential acid input (PAI) within the Frontier 
Project disturbance area (PDA). The PAI contours on Figure 59-1 are consistent with those presented 
in the assessment. The PAI in the area around Unnamed Lakes 1 and 2 is between 0.17 and 
0.22 keq H+/ha/a. This is between the Target and Monitoring Loads for Sensitive Ecosystems (ESRD 
2008). As soils in the area will not exceed critical loads for PAI it is anticipated that vegetation will 
also remain unaffected. 

Figure 59-2 shows the predicted Application Case nitrogen deposition within the PDA. Nitrogen 
deposition in the around Unnamed Lakes 1 and 2 is between 8 and 10 kg N/ha/a. This approximates 
the Fort McKay IRC adopted nitrogen deposition criterion of 8 kg N/ha/a. For the assessment, some 
vegetation cover classes (i.e., coniferous – Jack pine leading, shrubby and wooded bogs, wooded poor 
and rich fens, shrubby fens and open fens that support species sensitive to nitrogen deposition, where 
assumed to be affected at a load of 5 kg/ha/a as recommended by the United Nations Economic 
Commission for Europe (UNECE) (see Volume 6, Section 3.8.2.6, Pages 3-105 to 3-108). To be 
conservative, the vegetation assessment considered that the area around Unnamed Lakes 1 and 2 was 
affected (see Volume 3, Section 1.1.3, Pages 1-3 to 1-7). 

The deposition patterns depicted in Figures 59-1 and 59-2 represent the expected deposition at a time 
when the emissions are the greatest; this is associated with a period when mining occurs near the 
southern portion of the main development area. After this area is mined, the mining activities will 
advance to the north. The expected deposition maxima will also advance to the north, reducing the 
deposition at Unnamed Lakes 1 and 2 that are located in the southern portion of the main 
development. 

References: 

Alberta Environment and Sustainable Resource Development (ESRD). 2008 Alberta Acid Deposition 
Management Framework. February 2008 http://environment.gov.ab.ca/info/library/7926.pdf 

U.S. EPA. (United States Environmental Protection Agency). 2005. 40 CFR Part 51 Revision to the 
Guideline on Air Quality Models: Adoption of a Preferred General Purpose (Flat and Complex 
Terrain) Dispersion Model and Other Revisions; Final Rule. 68218 Federal Register / Vol. 70, 
No. 216. 

  



Figure 59-1:  Average PAI Deposition (Application Case)
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Figure 59-2:  Average Nitrogen Deposition (Application Case)
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FORT MCKAY TECHNICAL SOC [60]  

Fort McKay requests that Teck delineates the undisturbed area within the project development 
area and the predicted ambient air quality and nitrogen and acid deposition in these areas and that 
Teck assess the impact of this air quality and deposition on the ecosystems within these undisturbed 
areas. 

Response: 

As discussed in the response to Fort McKay Technical SOC 59, Teck does not expect significant 
undisturbed area within the PDA; the area around Unnamed Lakes 1 and 2 is currently not planned to be 
cleared of vegetation. A discussion of PAI and nitrogen deposition in the area around these lakes is 
provided in the response to Fort McKay Technical SOC 59. 

FORT MCKAY TECHNICAL SOC [61]  

Fort McKay requests that Teck is required to compare the Application and Base Cases to the 
Current Case (2010 emissions data) and to the Pre-Development Case (pre-1965). 

Response: 

The air quality assessment provided by Teck provided emission, ambient concentration and deposition 
predictions for existing conditions, Base Case, Application Case and PDC. The comparison tables 
provided in the assessment explicitly show the percent changes associated the Application Case and PDC 
relative to the Base Case. The response to ESRD/CEAA SIR 327a provides comparison tables that 
explicitly show the percent changes for the Application Case and PDC relative to the existing condition. 

For emissions data for existing conditions (2006-2009), see Table 61-1. Project emissions are provided 
for comparison to existing conditions. The Project will contribute between 33% (for VOCs) and 0.40% 
(for SO2) to the existing condition emissions. This is consistent with Table 8-3, provided in the preamble 
to this SOC. (see Fort McKay Sustainability Department 2012). 

The predevelopment condition is described in the assessment in terms of ambient concentrations and 
deposition relevant to the period. As ambient air quality data were not collected during this period, the 
predevelopment air quality is based on removing industry contributions from the available measurements. 
The predevelopment deposition is based on provincial scale modelling that has removed the contribution 
from the oil sands sources. By definition, the predevelopment industrial emissions are essentially zero. 
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Table 61-1 Existing Emissions (Model Domain) 

Source Type  

Emission Rate  
(t/d) 

NOX SO2 CO PM2.5 VOC TRS 
Stacks 211.41 361.25 162.13 13.37 8.23 0.30 
Plant fugitives - - - - 44.94 1.99 
Mine fleet 75.03 1.88 48.77 2.86 6.99 - 
Mine face - - - - 59.89 0.54 
Tailings management areas - - - - 123.1 2.83 
Non-industrial 23.56 0.76 79.28 1.86 5.77 - 
Existing Total 310 363.89 290.18 18.09 248.92 5.7 
Frontier Project  19.29 1.46 45.80 0.842 83.05 0.485 
Contribution to Existing (%) 6.22 0.40 15.8 4.65 33.4 8.51 
NOTE: 
Frontier Project contribution is based on the Full Operation values. 

References: 

Fort McKay Sustainability Department. 2012. For McKay’s Review of Teck Resources Ltd. Frontier Oil 
Sands Mine Project Integrated Application. 

FORT MCKAY TECHNICAL SOC [62]  

Fort McKay requests that regulators: 

i) acknowledge that the Frontier Project will be a significant source of air emissions, and make 
regulatory decisions that ensure pollution prevention and emission minimization principles are 
applied; 

ii) require emission estimates used in the EIA and application for the Frontier Project to be 
validated against actual project emissions at various stages and that this assessment is provided 
to Fort McKay; approval conditions are tools to ensure this occurs; and 

iii) include conditions in approvals for the Frontier Project and for other new and renewed 
applications for projects that the annual report contains the project’s emission intensities for 
SO₂, NOχ, VOCs, CO, PM₂.₅ and TRS.  

iv) set a continuous improvement target in emission intensities for the Frontier Project in its initial 
approval and in any subsequent approval renewals. 
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Response: 

i) The air quality assessment has provided a thorough assessment of the expected emissions on 
cumulative air quality. The assessment has demonstrated that the Project’s contribution to cumulative 
air quality changes is not appreciable. Teck has incorporated appropriate emission control 
technologies to reduce effects to air quality from combustion emission sources. These control 
technologies include measures that are considered Best Available Technology Economically 
Achievable (BATEA) that address PM2.5, SO2, NOX, PAHs, and metals (see Volume 4, 
Section 3.4.1.3, Pages 3-41 to 3-42). For further discussion on emissions control technologies, see the 
response to ESRD/CEAA SIR 326. 

ii) As discussed in Volume 4, Section 3.7.1.2, Page 3-240, Teck anticipates that the EPEA approval for 
the Project will identify source monitoring requirements for the Project. Teck also acknowledges that 
the Project may be required to provide an additional ambient monitoring station near or within its 
lease area. Source monitoring will help validate Project emissions used in the assessment.  

iii) As discussed in Volume 4, Section 3.7.1.2, Page 3-240, Teck will submit annual reports on estimated 
substance emission to the federal government to meet NPRI requirements under the CEPA. Teck will 
submit additional annual reports as required in the anticipated EPEA approval for the Project. 
Bitumen production values for individual oil sands mines are available from the ERCB statistical 
summaries (i.e., http://ercb.ca/data-and-publications/statistical-reports/st39). The NPRI and ERCB 
data allow each development’s emission intensities to be calculated. Further discussion of Project 
emission intensities for NOX, SO2, CO, PM2.5, and VOCs is provided in the response to ESRD/CEAA 
SIR 335a. 

iv) As discussed in the response to ESRD/CEAA SIR 5, Teck plans to adopt a continual improvement 
framework that will be important for enhancing mitigation and management strategies as part of 
future stages of engineering and throughout the Project’s operational life. Regular communication 
with Fort McKay on the progress and implementation of these mitigation and management strategies, 
along with further enhancements identified through continual improvement, will be part of Teck’s 
dialogue with the communities. 

FORT MCKAY TECHNICAL SOC [63]  

Fort McKay requests that regulators: 

i) consult with Fort McKay regarding standardization of approaches for estimating air emissions 
ii) Develop standardized air modeling domains and standardized approaches for estimating air 

emissions and require all companies preparing regulatory applications to use these approaches. 
These standards or guidelines would be refined through an ongoing emission validation 
process; 

http://ercb.ca/data-and-publications/statistical-reports/st39
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iii) prior to any project approvals, meeting with Fort McKay to consider, review and establish 
BATEA standards and the use of Fort McKay’s air, odour and PM emission standards or 
international standards; and 

iv) acknowledge that Planned Development Case emission estimates might not adequately reflect 
the total future emissions for some parameters and in fact might be underestimates. This needs 
to be taken into account when establishing emission management requirements for the Frontier 
Project. 

Response: 

i) The regulatory process encourages and requires communication between proponents and third party 
stakeholders. Draft TOR are forwarded to stakeholders for review. It appears there is a process to 
include stakeholders and provide opportunities for stakeholders to offer input with respect to the 
selection of approaches. 

ii) The air quality model domains that are used for regulatory applications vary with practitioner. The 
290 km x 700 km modelling domain used by Teck for the Frontier Project is consistent with recently 
submitted EIAs in the Lower Athabasca Planning Region (LARP) that include the OSUM Taiga 
SAGD project, the Devon Jackfish 3 project, the JACOS Hangingstone Commercial project, and the 
Blackpearl BlackRod Commercial SAGD project. These applications were prepared by the same 
practitioner (i.e., Stantec), hence the commonality. However, there is no single correct model domain. 

The Frontier model domain was selected to be of sufficient size to enclose the Lower Athabasca 
Region, and hence be consistent with the common Lower Athabasca Region Air Quality Management 
Framework prepared by ESRD (2011). In terms of evaluating projects north of Fort McMurray, the 
inclusion of the contribution of emission sources located in the southern portion of the LAR does not 
necessarily enhance the assessment; these southern sources are only included for completeness.  

Local (110 km x 110 km) and regional (approximately 330 km x 240 km) study areas also vary with 
practitioner and project. The air emissions LSA was expanded to ensure that it included the 
community of Fort McKay. The air quality RSA is based on multiples of the 1° latitude by 1° 
longitude grid cells that correspond to the Alberta acid deposition framework scales. Other 
practitioners may have different reasons for selecting their respective study areas.  

iii) Teck has incorporated appropriate emission control technologies to reduce effects to air quality from 
combustion emission sources. These control technologies include measures that are considered 
BATEA. For further discussion on emissions control technologies, see the response to ESRD/CEAA 
SIR 326. 

iv) Over the span of a decade, the PDC for different applications can vary for several reasons, newly 
announced developments, different study areas and different emission assumptions. While there are 
factors that may contribute to underestimations of actual future emissions, there are also factors that 
may contribute to overestimations of actual future emissions. Examples of the latter are: including 
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facilities that are likely to be decommissioned because they are near the end of their operation period; 
lack of commercial support that will allow all the indicated projects to proceed and future improved 
control technologies.  

FORT MCKAY TECHNICAL SOC [64]  

Fort McKay requests that regulators provide requirements to proponents including Teck to achieve 
consistency in how point and mobile emissions are estimated so that the point does not represent 
the worst case, while mobile estimates represent an estimate of actual. 

Response: 

Emission rates vary with time due to cyclical or random circumstances associated with production or 
emission control efficiencies. The intent of an air quality assessment is to examine air quality changes 
associated with the addition of a new development. A worst case scenario would assume all emission 
sources are operating simultaneously at their respective maximum approved emission rates. For a large 
study area with multiple sources, this assumption can be an extremely unrealistic scenario that can grossly 
overstate actual air quality levels; and may even mask the effect of the proponent’s contribution. For this 
reason, the proponent’s development is typically assessed on the basis of worst case emissions, and 
representative emission rates are assumed for other facilities. On this basis, sound judgment has to be 
made to select representative emission rates. It is not clear that consistent regulatory based guidance 
would be of relevance or applicable for the assessment of different types of development.  

FORT MCKAY TECHNICAL SOC [65]  

i) Teck is required to meet the most stringent requirements in place, at a minimum, at the time of 
project procurement and construction; and 

ii) if Tier IV vehicles are not commercially available, at a minimum, all vehicles meet the emission 
requirements even if this means post-combustion device installation on vehicles. 

Response: 

i) Teck has committed to purchasing vehicles from truck manufacturers that meet the most stringent 
requirements in place at the time of procurement. These vehicles are anticipated to meet U.S. EPA 
Tier IV emission standards. A discussion of Teck’s commitment to mitigating NOX emissions from 
mine fleet vehicles is provided in the responses to ESRD/CEAA SIRs 15, 21, 110, 343 and 503. 
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ii) As discussed in the response to ESRD/CEAA SIR 21, Teck understands that emission regulations 
require Tier IV transitional standards be met for the 2011 to 2014 model years, and for Tier IV trucks, 
to be met for the 2015-plus model years. On this basis, Teck expects that Tier IV trucks will be 
available for the Project.  

If Tier IV trucks are not available during the early stages of the Project, Teck will develop a 
management plan to address different conveyance techniques and alternate fleet management 
approaches. Since this is a regional issue, Teck expects that industry, government, and other 
stakeholders will work together to formulate an appropriate solution. 

FORT MCKAY TECHNICAL SOC [66]  

Fort McKay requests that Alberta Environment and Sustainable Resource Development impose 
NOx limits on heavy haulers giving industry sufficient notice to develop and acquire the required 
equipment from the manufacturers. 

Response: 

Teck understands that vehicle emission limits, including those for heavy haulers, are regulated at a 
national level via the Off-Road Compression-Ignition Engine Emission Regulation (Canada Gazette 
2005). A proposed amendment will further align Canadian emission standards with those of the U.S. EPA 
by formally adopting the interim Tier IV and Tier IV emission standards for the 2008 to 2015 model years 
and beyond (Canada Gazette 2011). Further discussion of mine fleet emission regulation is provided in 
Appendix 3A, Section 3A.4.3, Pages 3A-238 – 3A-239. As discussed in the responses to ESRD/CEAA 
SIRs 21 and 110, Teck expects that Tier IV vehicles will be available for the Project and intends to use 
Tier IV compliant vehicles in its mine fleet. 

References: 

Canada Gazette. 2005. Part II, Vol. 139, No.21, Regulations Amending the Sulphur in Diesel Fuel 
Regulations. October 4, 2005. Available at: http://canadagazette.gc.ca/archives/p2/2005/2005-10-
19/pdf/g2-13921.pdf#page=99  

Canada Gazette. 2011. Part II, Vol. 145, No.7, Regulations Amending the Off-Road Compression-
Ignition Engine Emission Regulations. February 12, 2011. Available at: 
http://www.gazette.gc.ca/rp-pr/p1/2011/2011-02-12/html/reg1-eng.html  

http://canadagazette.gc.ca/archives/p2/2005/2005-10-19/pdf/g2-13921.pdf#page=99
http://canadagazette.gc.ca/archives/p2/2005/2005-10-19/pdf/g2-13921.pdf#page=99
http://www.gazette.gc.ca/rp-pr/p1/2011/2011-02-12/html/reg1-eng.html
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FORT MCKAY TECHNICAL SOC [67]  

Fort McKay requests that regulators challenge mine fleet manufacturers to provide specific 
justification as to why they are not able to meet the more stringent requirements for heavy haulers. 
This justification should be provided to Fort McKay, to ensure that BATEA is actually being 
achieved for the most significant contributor to the mine fleet emissions. 

Response: 

See the response to Fort McKay Technical SOC 66. 

FORT MCKAY TECHNICAL SOC [68]  

i) Teck clarifies if it plans to meet the intent of the Interim Emissions Guidelines for Oxides of 
Nitrogen (NOχ) for New Boilers, Heaters and Turbines using Gaseous Fuels for Oil Sands 
Region in the Rural Municipality of Wood Buffalo North of Fort McMurray based on a review 
of Best Available Technology Economically Achievable (BATEA) performance targets for the 
design, purchase and operation of boilers, heaters and steam generators covered by the policy;  

ii) verifies the type of technology specified for the boilers, heaters, and steam generators to achieve 
the performance targets outlined in the Interim Emissions Guidelines for Oxides of Nitrogen 
(NOχ) for New Boilers, Heaters and Turbines using Gaseous Fuels for Oil Sands Region in the 
Rural Municipality of Wood Buffalo North of Fort McMurray based on a review of Best 
Available Technology Economically Achievable (BATEA) and provide justification for this 
technology satisfying BATEA requirements; and 

iii) provides the testing data to demonstrate performance targets achievement results to Fort 
McKay. 

Response: 

i) As indicated in the assessment, Teck plans to adopt dry low NOX 1+ technology to control NOX 
emissions from the cogeneration plant. Teck views this as BATEA. Additional discussion with 
respect to the technology selection is provided in the response to ESRD/ CEAA SIR 15. 

ii) Other than the selected dry low NOX 1+ technology for the cogeneration plant, the selection of the 
technology to manage NOX emissions from the heaters and boilers remains to be determined. The 
technology selection for these latter units will be finalized at the vendor selection stage. Teck will 
provide the compliance limits and performance targets to the vendors to ensure an appropriate 
technology is selected. 
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iii) Performance testing will be conducted at the beginning of the Project operation to ensure that the 
units meet the agreed upon specifications. The results of all compliance stack testing will likely be 
part of anticipated EPEA reporting requirements. Teck will consult with Fort McKay on performance 
testing and will provide filed EPEA reports as needed. 

FORT MCKAY TECHNICAL SOC [69]  

Fort McKay requests that regulators: 

i) stipulate in approval conditions the requirements for testing and demonstrating achievement of 
the performance targets; and 

ii) set the performance targets to be applicable for those equipment that fall under the Interim 
Emissions Guidelines for Oxides of Nitrogen (NOχ) for New Boilers, Heaters and Turbines 
using Gaseous Fuels for Oil Sands Region in the Rural Municipality of Wood Buffalo North of 
Fort McMurray based on a review of Best Available Technology Economically Achievable 
(BATEA). 

Response: 

i) Teck expects that the Project’s anticipated EPEA approval will require source monitoring. As 
discussed in the Integrated Application, the specific monitoring requirements will be determined 
during the approval process. Teck expects that source monitoring requirements will be similar to 
those established for similar facilities (e.g. Total’s Joslyn North Oil Sands Processing Plant #228044) 
and will likely include a continuous emission monitoring system (CEMS) for the larger NOX emission 
sources. These sources are expected to include the five 749 GJ/h Auxiliary Steam Boilers and the two 
cogeneration (turbine and HRSG) units. The CEMS system will be supplemented by manual stack 
surveys.  

ii) As discussed in the response to ESRD/CEAA SIR 15, the NOX emissions from heater, boiler, OTSG 
and OTHWG stacks that are used for the air quality assessment are based on the ESRD (AENV 2007) 
compliance limit of 26 g NOX per GJ higher heating value (HHV). This represents the maximum 
allowable NOX emissions from these units. The use of the 26 g NOX per GJ value is a conservative 
assumption, as Teck expects the actual NOX emission rates to be less than the compliance limit. 
Specifically, Teck will strive to achieve the goal of meeting the longer-term performance target of 7.9 
g NOX per GJ. At this stage, the technology specific to the units has not been selected, and the 
selection will be undertaken as part of future engineering stages. 
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References: 

AENV (Alberta Environment). 2007. Interim Emission Guidelines for Oxides of Nitrogen (NOX) for New 
Boilers, Heaters and Turbines using gaseous Fuels for the Oil Sands Region in the Regional 
Municipality of Wood Buffalo North of Fort McMurray based on a Review of the Best Available 
Technology Economically Achievable (BATEA). Oil Sands Environmental Management 
Division Approvals Program Interim Policy OSEMD-00-PP2. 

FORT MCKAY TECHNICAL SOC [70]  

Fort McKay requests that Teck provides more detailed justification for DLN 1+ as BATEA for the 
cogeneration unit as opposed to SCR. Fort McKay also requests that Teck demonstrate that the 
performance targets will be achieved as outlined in the Interim Emissions Guidelines for Oxides of 
Nitrogen (NOχ) for New Boilers, Heaters and Turbines using Gaseous Fuels for Oil Sands Region in 
the Rural Municipality of Wood Buffalo North of Fort McMurray based on a review of Best 
Available Technology Economically Achievable (BATEA) by its choice of technology. 

Fort Mckay requests that Teck provides information on intermittent NOX emission sources and 
demonstrate how these sources will meet applicable emission standards, and show how they have 
applied BATEA. 

Response: 

For a description of the dry low NOX 1+ technology and why it was selected for use for the Project, see 
the response to ESRD/CEAA SIR 326a.  

For a discussion of Project emissions relative to the Interim Emissions Guidelines for Oxides of Nitrogen 
(NOx) for New Boilers, Heaters and Turbines using Gaseous Fuels for Oil Sands Region in the Rural 
Municipality of Wood Buffalo North of Fort McMurray based on a review of Best Available Technology 
Economically Achievable (BATEA) see the responses to ESRD/CEAA SIRs 15a and 329a. 

The intermittent sources refer to the fire pumps and emergency generators that are expected to operate 
approximately 0.5 hours per month for testing purposes and during emergency service. These units are 
driven by diesel fuelled reciprocating engines. Teck understands these units are excluded from BATEA 
considerations (CASA 2003). Recommendation 12 from this document states: “Emissions from 
reciprocating engines, excluding stand-by and emergency units, be addressed on an approval basis and 
compared to the BATEA level of the day.” 
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References: 
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FORT MCKAY TECHNICAL SOC [71]  

Fort McKay requests that Teck determines how much H₂S might be generated and recovered 
through the VRU to understand the potential for odours during upset conditions. 

Response: 

Teck cannot predict the generation or recovery of H2S in the processing plant as high temperature and a 
catalyst are required to create the reaction to convert SO2 to H2S gas. This type of reaction is typically 
seen in an upgrader operation, which will not be present at the Frontier Project (the Frontier Project will 
only produce a fungible bitumen product, to be further upgraded and refined offsite). 

The purpose of the VRU is to cool down and condense vapors to change the state (gas to liquid) but not 
the components (no reaction) of the stream. This cooling in conjunction with the absence of a catalyst and 
a high temperature upgrading facility indicates there a minimal potential for H2S even during upset 
conditions. The comment regarding the potential for "minor" H2S was provided for theoretical 
completeness. 

More information pertaining to odour control can be found in the response to ESRD/CEAA SIR 36. 

FORT MCKAY TECHNICAL SOC [72]  

Fort McKay requests that regulators require monitoring and measurement through their 
monitoring and research programs to understand the cumulative effects of metals emissions and 
provide that data to regional stakeholders, including Fort McKay. 

Response: 

Project mitigation measures to reduce polycyclic aromatic compounds (PAC) and metal emissions are 
discussed in the response to ESRD/CEAA SIR 504a.  

Teck plans to participate in CEMA and WBEA, and relevant subcommittees the support regional 
monitoring initiatives (see Volume 4, Section 3.7.1.1, Page 3-240).  
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FORT MCKAY TECHNICAL SOC [73]  

Fort McKay requests that: 

i) Teck identifies what technology it will use to detect and measure emissions and odours from 
equipment leaks, including tailings ponds and mine faces, and supply that information to Fort 
McKay to verify that the appropriate technology is employed; and 

ii) the regulators review current practice regarding mimimizing diluent loss, provide that 
information to Fort McKay for review and comment, and revise the standard diluent loss 
volume (currently 4 volumes/1000 volumes ) to reflect a more up-to-date standard and 
continuous improvement. 

Response: 

i) Teck will require an EPEA approval prior to operation. This approval will identify air emission 
sources, emission rates, monitoring and reporting associated with these sources. Relative to tailings 
emissions, Teck understands that the following conditions will likely be included in the anticipated 
Frontier Project EPEA approval for the Project: 

• Froth treatment tailings solvent recovery units (TSRUs) will be required to minimize solvent 
discharges to the tailings areas. The TSRUs are to be operated effectively and efficiently. The 
performance of the TSRUs in reducing solvent losses to the tailings areas is to be reported on an 
annual basis. 

• A monitoring plan to quantify and characterize VOC and TRS emissions from fugitive sources 
that includes the tailings areas is to be submitted to ERSD before commencement of operation. 
The plan will be implemented as authorized by ESRD. 

While Teck has not prepared a detailed monitoring plan at this stage, a conceptual plan can be found 
in the response to ESRD/CEAA SIR 16a. A detailed monitoring plan will be developed in 
consultation with Fort McKay as part of future stages of engineering. 

Details regarding Teck’s leak detection and repair (LDAR) program can be found in the response to 
ESRD/CEAA SIR 333. In general, various aspects of the CCME code of practice will be considered 
when developing a plan specific to the extraction/power plant. The primary components of the 
associated LDAR program is the prevention of leaks, the monitoring and detection of leaks, the 
timely repair of the larger leaks and the systematic, ongoing documentation and reporting of the 
findings. 

Teck will follow the CCME (1995) Environmental Guidelines for Controlling Emissions of Volatile 
Organic Compounds from Above Ground Storage Tanks as appropriate, when finalizing the design 
for the 34 tanks that are in hydrocarbon service, as discussed in the response to ESRD/CEAA 
SIR 333.  
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ii) Diluent loss is discussed in the responses to ERCB SIRs 45 and 111 and ESRD/CEAA SIR 333. The 
hydrocarbon loss to the tailings areas from the solvent is managed via the operation of the TSRU. For 
the purpose of the air quality assessment, the solvent discharge is based on 4 volumes of solvent loss 
per 1,000 volumes of bitumen. Industry experience has indicated that there may be challenges in 
meeting this at start-up but with increasing experience that solvent losses have been typically reduced 
to less than 3 volumes of solvent per 1,000 volumes of bitumen (see Volume 4, Appendix 3A, 
Table 3A-87, Page 3A-276). The solvent is more readily volatilized than the residual bitumen. 

References: 

Council of the Ministers of the Environment (CCME). 1995. Environmental Guidelines for Controlling 
Emissions of Volatile Organic Compounds from Above Ground Storage Tanks. PN 1180.  

FORT MCKAY TECHNICAL SOC [74]  

Teck expects the largest potential upset for flaring to be associated with weekly cooling water 
failures. Fort McKay requests that Teck is required to improve its cooling water system design to a 
higher reliability and to show how the design will meet the requirements of “best practices”. 

Response: 

Teck does not expect the largest potential upset for flaring to be associated with weekly cooling water 
failures. The closed loop cooling water system, as described in Volume 1, Section 8.6.2.2, Page 8-12, was 
chosen because of its higher reliability than other once-through cooling water systems. 

A flare situation occurs when the Vapour Recovery Unit (VRU) capacity is exceeded. The VRU has 
100% redundant capacity. Due to this redundancy and the reliability of the closed loop cooling system, 
the VRU is anticipated to be exceeded less than 0.1% of the time. Further analyses of failure rates of the 
system will be investigated and managed during future engineering stages. More information can be 
found in the response to ERCB SIR 46.  

FORT MCKAY TECHNICAL SOC [75]  

Fort McKay requests that regulators require Teck to develop a continuous improvement plan and 
that it is an integral part of the approval process. 
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Response: 

As discussed in the response to ESRD/CEAA SIR 5, Teck plans to adopt a continual improvement 
framework that will be important for enhancing mitigation and management strategies as part of future 
stages of engineering and throughout the Project’s operational life. 

FORT MCKAY TECHNICAL SOC [76]  

Fort McKay requests that Teck: 

i) is required to implement the best available technology at the time of construction and through 
equipment replacement (capital stock turnover) throughout the life of the project; and 

ii) reports progress towards continuous improvement plans implementation and environmental 
benefits achieved. 

Response: 

i) Teck believes that they have designed the Project with BATEA to manage emissions. For further 
discussion see the responses to Fort McKay Technical SOC 68. 

ii) See the response to ESRD/CEAA SIR 5 and Fort McKay Technical SOC 75. 

FORT MCKAY TECHNICAL SOC [77]  

Fort McKay requests that Teck is required to redo: 

i) the odour impact assessment using the TCEQ and Nagata (2003) odour thresholds outlined in 
Table 8 11, and that it expands the list of odourants assessed, and that it uses one of the additive 
effect approaches outlined by Kim and Park (2008) to assess cumulative impacts of individual 
odourants; and 

ii) undertakes source and fugitive emissions monitoring and ambient monitoring to verify its 
predictions regarding odourant emissions and their impact from the Frontier Mine Projects. 

Response: 

i) Based on a review of ambient air quality measurements in the community of Fort McKay, O’Brien et 
al. (2012) indicate “Odors are likely, but not certainly, at this point to be caused largely by sulphur 
compounds.” The review notes a correlation between TRS measurements in the community and 
perceived odours, and the TRS concentrations contributing to the odours were less than 2 ppb. While 
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H2S may have been responsible for some of the odour events when high TRS concentrations were 
measured, it not clear what other reduced sulphur compounds are responsible for odours when low 
TRS values are measured. O’Brien et al. speculate that compounds such as methyl mercaptan, 
dimethyldisulphide, diethyldisulphide and methyl-ethyldisulphide are potential candidates as the 
associated odour thresholds are less than 1 ppb. Teck understands that ongoing monitoring is 
continuing with the goal to help resolve sources of odours and to communicate the results to 
stakeholders. 

Volume 1, Section 3.6.4, Pages 3-127 to 3-186, provided predicted 1-hour concentrations that could 
be expected in the community for existing conditions, Base Case, Application Case and PDC. The 
potential for odour occurrences in the community is based on examining predicted TRS compound 
concentrations. Based on the predicted TRS concentrations, the potential for odours in the Fort 
McKay community was identified. The assessment further indicates that the Project emissions would 
not be a significant contributor to odours in the community. This conclusion was made by comparing 
the predicted TRS concentrations to 1-hour H2S criteria of 7 µg/m3 and TRS criteria of 2.8 and 
5.7 µg/m3. The assessment comparison focused primarily on TRS due to difficulty to quantify 
individual TRS emission rates. Notwithstanding the challenges in assessing odours, Teck is 
committed to managing odour causing emissions that are primarily due to fugitive sources. 

TRS was used as the surrogate for examining odours since detailed information for other reduced 
sulphur compound emissions are not readily available. The estimate of the Project contribution was 
made on assumptions that are likely to result in emission estimates that are biased towards the high 
end. The Fort McKay community is located about 40 km from the southern boundary of the Project. 
Other existing and planned mining, extraction and upgrading Projects are located much closer 
(i.e., typically within 15 km). All things being equal, Frontier Project emissions are expected to 
contribute less to odours than some of the closer developments. Some of the other closer 
developments include upgrading facilities that are more complex and are therefore more likely to 
produce more odorous emissions than mine and extraction only developments.  

Based on the available information, Teck believes the assessment as sufficient to provide an indicator 
of the Project’s potential contribution to odours in the community. Notwithstanding this conclusion, 
Teck appreciates the community’s continuing and growing interest with respect to occurrence of 
odours in the community.  

Project Assessment 

Table 77i-1 shows the maximum 1-hour and associated peak concentrations predicted in Fort McKay 
for the odorants considered in the assessment; these values are due to the operation of the Frontier 
Project alone. These are compared to the Nagata (2003) odour detection thresholds and for all cases 
shown, the peak concentration contributions associated with the Project are less than these thresholds.  
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Table 77i-1 Maximum Predicted Odourant Concentration Due to Frontier Project Alone  

Chemical 
Compound 

 

Nagata Detection 
Threshold 

Predicted  
1-hour  
(µg/m3) 

Predicted Peak  
(µg/m3) 

Predicted Peak 
Times less than 

the Nagata 
Detection 
Threshold 

 (ppb) (µg/m3) 
Inorganic Compounds 
NO2 120 226 56.4 146.6 1.5 
SO2 870 2,276 1.02 2.65 858 
Reduced Sulphur Compounds 
CS2 210 654 0.259 0.673 971 
H2S 0.41 0.57 0.0305 0.0793 7 
Methyl mercaptan 0.07 0.14 0.000805 0.00209 67 
Ethyl mercaptan 0.0087 0.021 10 
Thiophene 0.56 1.93 0.0756 0.19656 10 
TRS - - 0.312 0.811  - 
Hydrocarbon Compounds 
Acetaldehyde 1.5 2.7 0.117 0.304 9 
Acrolein 3.6 8.3 0.0097 0.0252 329 
Benzene 2,700 8613 0.0251 0.0652 132,085  
Ethylbenzene 170 738 0.00594 0.0154 47,786  
Formaldehyde 500 613 0.0663 0.1724 3,556  
n-hexane 1,500 5284 2.46 6.40 826 
Styrene 35 149 0.000203 0.0005278 282,304  
Toluene 330 1244 0.0423 0.1100 11,311  
Xylenes 41 178 0.0374 0.0972 1,831  
NOTES: 
The predicted 1-hour value refers to the maximum 1st highest value from the 5 year simulation period. 
Predicted peak = 2.6 times predicted 1-hour value. 
Odour thresholds shown for methyl mercaptan and ethyl mercaptan; model predicted represent total 
mercaptans. 
The more stringent odour threshold for xylene represents m-xylene and is shown for Xylenes. 
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Table 77i-2 shows the maximum 1-hour and associated peak odourant concentrations predicted in 
Fort McKay; these values are for existing conditions, Base Case and Application Case. These are 
compared to the Nagata (2003) odour detection thresholds and to the odour thresholds reported by 
Shiffman et al. (2001); this latter paper being referenced in the preamble to this SOC. (see Fort 
McKay Sustainability Department 2012). The table indicates: 

• For some compounds there is a considerable difference between the odour detection threshold 
indicated by Nagata and the odour threshold indicated by Shiffman et al. 

• The comparison indicates an exceedance of the detection thresholds for NO2, H2S, thiophene, and 
acetaldehyde. 

• A comparison between the Base Case and the Application Case indicates that the Frontier Project 
is not a significant contributor to the maximum predicted odourant concentrations in the 
community. 

Further examination indicates the Project is predicted to result in the following frequencies of being 
above the Nagata detection threshold for the community of Fort McKay: 

• Peak NO2 concentration exceedances increase from 743 h/a to 757 h/a (an increase of 14 h/a). 
• Peak H2S concentration exceedances increase from 2883 h/a to 2836 h/a (an increase of 3 h/a). 
• Peak thiophene concentration exceedances increase from 1307 h/a to 1308 h/a (an increase of 

1 h/a). 
• Peak acetaldeyde concentration exceedances increase from 2075 h/a to 2082 h/a (an increase of 

7 h/a). 

A comparison of the frequencies associated with the Base Case and the Application Case indicates 
that the frontier Project is not expected to be a significant contributor to odour events in the 
community. 

Given the uncertainties associated with the estimation of the individual odourant emissions, it is not 
clear that additional meaningful conclusions based on combining the individual odourant data can 
derived from the available data. 

Comment about Odour Thresholds 

Tables 8-8 and 8-9 in the preamble to the SOC (see Fort McKay Sustainability Department 2012) 
show a range of odour thresholds for a specific compound. Nagata (2003) indicates that his reported 
odour thresholds are essentially detection thresholds; his detection threshold of 0.41 ppb (0.57 µg/m3) 
for H2S is considerably lower than odour thresholds reported by others. For example, the Shiffman et 
al. (2001) paper referenced in the SOC (see Fort McKay Sustainability Department 2012) indicates an 
H2S odour threshold of 17.8 ppb (25.7 µg/m3) and this compares to the odour threshold referenced in 
the EIA of 11.5 µg/m3 (8.2 ppb) and the AAAQO of 10 ppb (14 µg/m3).  
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Table 77i-2 Maximum Predicted Odourant Concentrations and Comparison to Detection and Odour Thresholds 

Chemical 
Compound 

Nagata Detection 
Threshold 

Shiffman 
Odour 

Threshold 
9th Highest 1-hour Prediction  

(µg/m3) 
Peak (2.6 x 1-hour) Prediction  

(µg/m3) 
(ppb) (µg/m3) (µg/m3) Existing Base Application Existing Base Application 

Inorganic Compounds 
NO2 120 226 - 121 154 154 315 400 400 

121 132 132 315 343 343 
SO2 870 2,276 1,860 121 125 125 315 325 325 
Reduced Sulphur compounds 
CS2 210 654 302 5.70 8.18 8.18 14.8 21.3 21.3 
H2S 0.41 0.57 25.7 2.14 3.35 3.35 5.56 8.71 8.71 
Mercaptan 0.07 

0.0087 
0.14 
0.021 

2.09 
2.82 

0.00362 0.00464 0.00464 0.00941 0.0121 0.0121 

Thiophene 0.56 1.93 1,170 3.58 5.41 5.41 9.31 14.1 14.1 
TRS - - - 3.31 4.96 4.96 8.61 12.9 12.9 
Hydrocarbon Compounds 
Acetaldehyde 1.5 2.7 339 4.41 7.44 7.46 11.5 19.3 19.4 
Acrolein 3.6 8.3 407 0.359 0.606 0.606 0.933 1.58 1.58 
Benzene 2,700 8,613 12,000 2.17 3.34 3.34 5.64 8.68 8.68 
Ethylbenzene 170 738 - 4.04 6.60 6.60 10.5 17.2 17.2 
Formaldehyde 500 613 1,070 2.37 4.00 4.00 6.2 10.4 10.4 
n-hexane 1,500 5,284 79,400 24.8 35.9 36.3 64.5 93.3 94.4 
Styrene 35 149 - 0.012 0.012 0.012 0.0312 0.0312 0.0312 
Toluene 330 1244 5,890 13.3 22.0 22.0 34.6 57.2 57.2 
Xylenes 41 178 2,140 23.1 36.7 36.7 60.1 95.4 95.4 
NOTES: 
For NO2, the second row is based on predictions that assume all mine fleets meet Tier IV emission standards. 
For mercaptan, the first odour threshold is for methyl mercaptan and the second is for ethyl mercaptan. 
The shaded cells represent concentrations greater than one of the thresholds. 
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A review of the ambient air quality criteria specific to short-term H2S concentrations range from 
1 ppb (New York City) to 100 ppb (Pennsylvania). Many criteria are in the 3 to 10 ppb range (RWDI 
2005). Teck acknowledges that the ambient criteria are often greater than the odour threshold for a 
number of reasons. 

Korea has a 0 to 5 point odour intensity scale and their regulations require that the ambient odour 
intensity should be less than 2. Kim (2011) relates H2S concentrations to odour intensities and an H2S 
concentration of 0.41 ppb corresponds to an odour intensity of 0.94. An odour intensity of 1 is 
described as “threshold”. An H2S concentration of 5.59 ppb (or 7.83 µg/m3) corresponds to an odour 
intensity of 2, which is described as “moderate”. An odour intensity of 3 is described as “strong” and 
corresponds to a H2S concentration of 63 ppb (88 µg/m3). (Kim 2011, Furberg et al. 2005).  

There appears to be a strong concentration gradient associated with the odour intensity scale. While 
the detection threshold may be useful to establish a lower boundary for consideration, it appears that 
odour management is associated with concentrations greater than the detection level.  

ii) Reduced sulphur compounds associated with the Frontier Project are expected to result from the 
tailings and mine areas. As indicated in Volume 4, Section 3.7.1.2, Pages 3-240 to 3-241, Teck 
anticipates the anticipated EPEA approval will require Teck to periodically measure VOC and sulphur 
compound emission rates and the associated speciation profiles. Teck understands that ambient 
monitoring for these compounds is currently being conducted by WBEA in the community of Fort 
McKay. While Teck does not have Project specific plans to conduct ambient monitoring for these 
compounds, Teck will participate in WBEA. The detailed TRS measurements in the community are 
expected to continue with increasing development in the region. 

The emission estimates based on measurements can be coupled with modelling to provide a direct 
indication of the Frontier Project’s potential contribution ambient concentrations and hence odours in 
the community. 
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FORT MCKAY TECHNICAL SOC [78]  

Fort McKay requests that regulators: 

i) provide project applicants with a standardized list of odourants and related odour thresholds to 
be used in odour assessments and guidance on how to consider mixtures of odourants; and 

ii) require, and companies undertake, odour-related source and ambient air monitoring to 
improve modeling related to odours and to guide effective odour management. 

Response: 

i) The management of odours in many regulatory jurisdictions is handled via the use of ambient air 
quality standards. In many cases odours are still detectable by portions of the populations that are 
more sensitive than average. The limitations of the odour assessment process and guidance provided 
by regulators is likely due to the uncertainty in selecting an approach and with the wide range of 
odour thresholds that are in the scientific literature. 

ii) H2S and VOC monitoring undertaken by industries and airsheds in Alberta are typically used as 
surrogates for odours. The work being undertaken by WBEA is focused on identifying individual 
compounds that are potential sources of odours (O’Brien et al. 2012). 

References: 

O’Brien, R.J., K.E. Percy, and A.H. Legge. 2012. Co-measurement of Volatile Organic and Sulfur 
Compounds in the Athabasca Oil Sands Region by Dual Detector Pneumatic Focusing Gas 
Chromatography. Chapter 6 in Alberta Oil sands Energy, Industry and the Environment. K.E, 
Percy, Editor. Developments in Environmental Science 11. S.V. Krupa, Series Editor. Elsevier. 
pp 113 to 144. 
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FORT MCKAY TECHNICAL SOC [79]  

Fort McKay requests that the regulators collect, collate and publish all hydrocarbon and reduced 
sulphur monitoring data that has been generated to date related to mine faces, tailings ponds and 
fugitive bitumen processing and upgrading emissions. Fort McKay requests the opportunity to 
review this information to identify information gaps and have input on devising a strategy to 
address these gaps. 

Response: 

Teck is aware that hydrocarbon and TRS monitoring has been undertaken at existing operations to 
characterize fugitive emissions from mine faces and tailing areas (specifically surface flux chamber 
monitoring) and other monitoring has been done to characterize emissions from the processing plants. 
Teck understands that some of this monitoring is in response to requirements specified in individual 
operator EPEA approvals.  

Teck understands that regulators have similar interests in understanding fugitive emission from these 
sources. Specifically, OSRIN (Oil Sands Research and Information Network) recently commissioned a 
study to relating to monitoring (Hashisho et al. 2012). In addition, ESRD recently issued a request for 
proposal relating to fugitive oil sands emissions (ESRD 2012). 

References: 

Hashisho, Z., C.C. Small and G. Morshed, 2012. Review of Technologies for the Characterization and 
Monitoring of VOCs, Reduced Sulphur Compounds and CH4. Oil Sands Research and 
Information Network, University of Alberta, School of Energy and the Environment, Edmonton, 
Alberta. OSRIN Report No. TR-19. 93 pp. 

ESRD. 2012. Request for Proposals Number AESRD-POLCEP-130224: Uncertainty and gap analysis of 
fugitive area emission in the oil sands area. AESRD-POLCEP-130024.Issued July 16th, 2012 by 
Clean Energy, Policy Division of ESRD. 

FORT MCKAY TECHNICAL SOC [80] 

Fort McKay requests that regulators: 

i) require regional haze or visibility monitoring within the region to determine how emissions 
from the development are impacting visibility; and 
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ii) lead the development of a regulatory tool with input from Fort McKay, that will enable 
comparison on monitoring information and input into management of emissions of precursors. 

Response: 

i) Teck supports this recommendation. 

ii) See the response to part i. 

FORT MCKAY TECHNICAL SOC [81] 

Fort McKay requests that Teck:  

i) provides, and the Government of Alberta requires, an attribution-based continuous monitoring 
station as part of the Frontier Project;  

ii) provides a continuous air monitoring station to monitor NO, NO₂, NOχ, SO₂, TRS, NMHC, 
THC, PM₂.₅, O₃, and typical meteorological parameters (wind speed, wind direction, 
temperature, relative humidity); 

iii) provides passive monitoring for acid deposition, nitrogen deposition; and 
iv) commits to direct consultation with Fort McKay on the location and parameters to be 

monitored at any continuous air monitoring stations located on Fort McKay Traditional 
Territory. 

Response: 

i) Teck understands that as part of its anticipated EPEA approval, the Project may be required to provide 
an ambient air quality monitoring station near or within its lease area. Placement of the station will be 
determined through consultation with ESRD, WBEA, potentially affected Aboriginal communities 
and other stakeholders. 

ii) Teck understands that as part of its anticipated EPEA approval, the Project may be required to provide 
an ambient air quality monitoring station near or within its lease area. As discussed in Volume 4, 
Section 3.7.1.2, Page 3-241, this station could potentially include continuous monitors for NOX, 
PM2.5, THC and TRS, in addition to meteorological monitoring. Teck’s intent is to obtain input from 
ESRD, WBEA, potentially affected Aboriginal communites and other stakeholders with respect to 
ambient monitoring. 

iii) Teck plans to participate in CEMA and WBEA, and relevant subcommittees (see Volume 4, 
Section 3.7.1.1, Page. 3-240). This includes the CEMA Air Working Group (AWG), which is 
responsible for developing recommendations regarding air-related deposition management.  
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iv) Teck will consult with ESRD, WBEA, Fort McKay and other potentially affected Aboriginal 
communities and other stakeholders regarding the location of a monitoring station, and the parameters 
to be measured following the anticipated EPEA approval (see Volume 4, Section 3.7.1.2, 
Page 3-241). 

FORT MCKAY TECHNICAL SOC [82] 

Fort McKay requests that the regulators directly consult with Fort McKay and Teck as to the 
location of any compliance or attribution air monitoring stations. 

Response: 

As discussed in the response to Fort McKay Technical SOC 81, Teck will consult with ESRD and WBEA 
as well as Aboriginal communities including Fort McKay, regarding the location of a monitoring station, 
and the parameters to be measured as part of the anticipated EPEA approval (see Volume 4, 
Section 3.7.1.2, Page 3-241).  

FORT MCKAY TECHNICAL SOC [83] 

Fort McKay requests that Teck provides results of the: 

i) CEMS and stack tests to demonstrate compliance with approval limits and to verify that Teck 
is striving to achieve performance targets outlined in their approval; and 

ii) emission surveys for VOCs and sulphur compounds from mine faces and tailings ponds; this 
will be used to assess actual versus predicted emissions from these sources. 

Response: 

i) As discussed in the response to ESRD/CEAA SIR 31, Teck will report compliance stack tests to 
ESRD. Teck assumes that all submissions made to ESRD under EPEA approval requirements will be 
accessible by the public. Stack test monitoring information can be shared with other interested parties 
upon request. 

ii) As discussed in the response to ESRD/CEAA SIR 16a, Teck anticipates that an air monitoring 
program will be required as part of its anticipated EPEA approval for the Project. The response to 
ESRD/CEAA SIR16a provides details regarding potential methods to measure VOC and TRS 
emissions from Project tailings areas. Results will be compared to predicted emissions. 
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FORT MCKAY TECHNICAL SOC [84] 

Fort McKay requests that: 

i) Teck provides documentation explaining how water levels in the BWS will recover following 
dewatering if portions of the aquifer are isolated from surface recharge. If this recovery will 
occur as seepage from pit lakes or other features of the mine-altered landscape, then this should 
be made clearer in the assessment;  

ii) Teck explains its adaptive management response if portions of the BWS are found to be non-
saline; for example, demonstrate a plan for how non-saline groundwater extracted for 
dewatering purposes would be returned to the environment as opposed to use in oil sands 
processing; 

iii) in keeping with ii above, Teck is required by ESRD to return non-saline groundwater to the 
environment instead of using it for makeup water or process water. 

iv) Teck provides information on the origin of highly saline BWS groundwater in the SDA and 
whether or not the possible connection with deeper (Devonian) saline aquifers has been 
investigated and assessed for potential risk of high inflow into the Equinox pit during pit 
dewatering operations. 

Response: 

i) As described in Volume 1, Section 7.8.1, Page 7-23, the BWS are depressurized to facilitate safe 
mining of the oil sands; dewatering of the BWS (should this occur) is expected to be of limited lateral 
extent. Therefore, while there is a considerable lowering of hydraulic head (pressure) in the BWS 
during operations, removal of groundwater from storage will be minimal. Removal of groundwater 
from storage would require replacement from recharge following closure (e.g., as would occur for a 
dewatered aquifer with similar groundwater head declines on the order of 60 to 90 metres). Pressure 
support from the regional area around the mined out footprints, as well as from the saturated backfill 
materials in the mined-out pits, will serve to re-pressurize the BWS post closure. This includes some 
seepage from the mined-out areas into the BWS as water is imported from the Athabasca River to 
accelerate the development of the pit lakes at closure. However, notwithstanding the above, Teck 
recognizes that given the limited connectivity of the BWS to surface sources of groundwater, or to 
extensive regional permeability at depth, the recovery of groundwater pressures (hydraulic heads) in 
the BWS will occur relatively slowly. In the assessment, it was estimated that it may take on the order 
of 100 years for groundwater pressures in the BWS to fully recover post closure (see Volume 5, 
Section 2.5.5.3, Pages 2-30 to 2-34). 

ii) The chloride water quality guideline for the protection of aquatic life, as provided by the Canadian 
Council of the Ministers of the Environment (CCME) is 120 mg/L (long term). This value was 
obtained from the following website: http://st-ts.ccme.ca/. The concentration of chloride in the BWS 

http://st-ts.ccme.ca/
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under the MDA is between 130 and 6,300 mg/L (see Volume 2, Section 3.3.7.3, Figure 3-46, 
Page 3-134 and Table 3-18, Pages 3-135 to 3-138). Based solely on chloride, it is unlikely that BWS 
depressurization water could be discharged directly to local watercourses. The BWS groundwater also 
contains naturally elevated levels of naphthenic acids and PAHs (see Volume 2, Section 3.3.7.3, 
Table 3-21, Pages 3-153 to 3-164) that may not be suitable for release to receiving watercourses. 

Recognizing the above, and in consideration of precedence set by other oil sands mines as well as the 
desire to minimize withdrawals from the Athabasca River, Teck plans to use the BWS 
depressurization water as part of the process water circuit. 

iii) See the response to part ii. 

iv) The TDS concentration in the BWS between the Equinox pit and the Athabasca River was found to 
be 90,900 mg/L and 91,200 mg/L for 04-33BM and 14-33BM, respectively. The chloride 
concentration at these two wells is 54,000 mg/L and 53,000 mg/L, respectively. These data are based 
on one sampling event carried out on February 21, 2010. The elevated salinity in the BWS in this area 
is not unexpected based on the limited connectivity with overlying sources of fresh groundwater, the 
structure of the underlying Devonian strata, and the prevailing hydraulic gradients over geologic time.  

It is generally accepted that the aquifer thickness of the BWS is related to the underlying topography 
of the surface of the Devonian strata, with thicker accumulations of BWS occupying the topographic 
depressions on the Devonian surface. As described in the response to ESRD/CEAA SIR 47a, regional 
stratigraphy and geologic processes indicate that the Frontier Project is located outside of the portion 
of the Bitumount Sub-Basin that has experienced the most structural collapse. In addition, the 
Equinox pit is located in an area with a Devonian high (see Volume 1, Section 3.1.3, Figure 3.1-10, 
Page 3-14).  

It is generally accepted that the concentration of TDS and chloride in the BWS is a function of the 
location of the particular lobe of aquifer with respect to the Athabasca River. Up-dip groundwater 
flow in the Devonian Methy Formation west of the Athabasca River has a high salinity owing to the 
overlying salts of the Prairie Evaporite Formation west of the Athabasca River. The vertical gradient 
between the Methy Formation and the BWS adjacent to the Athabasca River in the area of the down-
drop block is directed upward. Therefore, it stands to reason that, over geologic time, the BWS would 
have become equally saline in this area. It is currently only possible to estimate what the upward 
gradient could be based on regional trends. The flux, which is a function of the intervening hydraulic 
conductivity of the Devonian strata, remains unknown currently. 

Fennell (2013) identified reaches of the Athabasca River where the river bed sediment has elevated 
electrical conductivity based on geophysical surveying and shallow soil sampling and analysis. Two 
areas were identified; one within the area of the down-drop block described above, and one adjacent 
to the elevated TDS east of the SDA. These data are consistent with the interpretation of the 
Athabasca River being a regional groundwater discharge zone with Methy Formation groundwater 
up-welling and discharging to the river. 
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The evidence summarized above and in the response to ESRD/CEAA SIR 47a, presents a hypothesis 
about how the BWS east of the SDA became saline over geologic time. The BWS is discontinuous 
towards the west and lateral invasion of saline groundwater during BWS depressurization in the south 
development area is not anticipated. However, Teck will be monitoring pressures and water quality 
during depressurization and will take mitigative action if warranted.  

References: 

Fennell, J. 2013. Bringing Context to the Oils Sands Debate – Understanding the Role of Nature and its 
Environment Effects. WorelyParsons Presentation at Environment Services Association of 
Alberta’s Water Technologies Symposisum 2013. April 10-12, 2013, Banff, AB. Accessed on 
Jan. 29, 2013: http://www.esaa-events.com/proceedings/watertech/2012/default.htm.  

FORT MCKAY TECHNICAL SOC [85]  

Fort McKay requests that:  

i) Teck provides a composite map showing predicted groundwater contours according to its 
snapshots including full build-out with overlays showing TLU sites or values and other 
important traditional use features (using the TLU map from Fort McKay’s TLUS study; 
Appendix 6B;  

ii) assesses whether or not traditional land use such as medicinal plant or berry harvesting have 
the potential to be adversely affected by changes in the groundwater environment, and if so, 
proposes mitigation measures; and  

iii) Teck provides the basis of definition for the pre-development groundwater baseline condition 
for the Project. 

Response: 

i) Groundwater drawdown in the Quaternary strata at maximum build-out was provided in Volume 5, 
Section 2.5.5, Figure 2-10, Page 2-33, and was revised as part of supplemental information requests 
(see Appendix 45a.2). With respect to the Quaternary strata, a more conservative estimate of the 
extent of drawdown is provided in the revised assessment. However, the overall conclusions remain 
similar; the drawdown is generally limited to within the aquatics LSA, and may extend into the area 
of the PRM project.  

Figure 4 of the Fort McKay Sustainability Department Traditional Land Use Study for the Project 
shows traditional land use values in the LSA. The indicated values include the following: 

• cultural spiritual values 
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• habitation values 
• indigenous landscape values 
• wildlife/ecological values 
• transportation values 
• trapping/commercial values 
• subsistence values 

The figure does not provide enough geographical information to allow a georeferenced overlay with 
the Project footprint and associated temporary effects related to drawdown of groundwater in 
Quaternary strata. Teck will meet with Fort McKay to determine the areas where identified values 
may be indirectly affected and will discuss any reasonable mitigation or avoidance measures. 

ii) Potential groundwater drawdown in Quaternary strata could affect berry species (e.g., bog 
cranberries) that grow in wetlands areas where the water table is close to the surface (see Volume 6, 
Section 3.6.2.5, Pages 3-48 to 3-49). For upland vegetation species were the rooting zone is not 
saturated, drawdown will not have an effect. Fort McKay has identified the eastern side of the 
terrestrial LSA has having a high potential for traditional plant harvesting including berries 
(see Volume 8, Section 6.6, Figure 6-9, Page 6-32). This area of high potential intersects an area 
where groundwater drawdown has been conservatively predicted to occur and may result in 
temporary effects to wetlands while mining is actively occurring in the local vicinity (see Volume 6, 
Section 3.6.3.5, Pages 3-58). Effects are considered temporary as the water table in Quaternary strata 
is expected to recover in 5 years after the completion of mining activities (see Volume 2, 
Section 2.5.5.3, Pages 2-30 to 2-34). 

While effects to wetlands from drawdown of Quaternary strata are typically predicted as part of oil 
sands mine assessments, Teck is not aware of any monitoring programs that have shown a 
measureable effect to wetlands or wetland dependent species associated with drawdown from oil 
sands mining. As part of the anticipated EPEA approval for the Project, Teck expects that there will 
be a requirement to conduct follow-up monitoring to determine if wetlands and associated vegetation 
species are being affected by groundwater drawdown. Teck will develop a wetland monitoring 
program that will include a mitigation plan if effects are identified. Teck will develop the program in 
consultation with Fort McKay, other Aboriginal communities and regulators and if applicable may 
complete follow-up monitoring as part of a larger regional program. For further discussion on the 
wetland monitoring program that will be developed for the Project, see the response to ESRD/CEAA 
SIR 475.  

iii) Due to the isolated location and lack of development within the aquatics LSA, existing conditions can 
be considered equivalent to predevelopment. As a result, the baseline groundwater information 
provided for the aquatics LSA represents predevelopment conditions. 
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FORT MCKAY TECHNICAL SOC [86]  

Fort McKay requests that Teck:  

i) is required by ESRD to develop and adopt a local-scale groundwater flow model with a finer 
grid spacing to use during project operations and in developing this model, provide better 
calibration of water levels in surficial and McMurray aquifers; and  

ii) uses data derived during groundwater monitoring and operation of dewatering and seepage 
control systems to refine and update the model and compare results to predictions made by the 
model. 

Response: 

i) The original groundwater flow models developed for the Project have been revised (see the response 
to ESRD/CEAA SIR 45). Revisions recognize and consider the nature and extent of the supplemental 
information requests and the statements of concern received from various groups.  

The revised groundwater flow model has a local scale grid spacing of 125 x 125 m in the areas of the 
SDA and MDA.  

The groundwater flow model LSA and RSA grid spacing and degree of calibration are appropriate for 
the needs of the assessment. This statement stands for the original flow model used in support of the 
Application and the revised flow model described above. As Teck collects additional data to support 
future stages of engineering, there will be opportunities for additional flow model refinement. Teck 
recognizes that during oil sand project design, construction and operation, groundwater flow model 
refinement, calibration and use becomes an iterative process to support management and monitoring. 
Therefore, Teck will develop and adopt a local-scale groundwater flow model with finer grid spacing 
for use during Project operations. In developing this model, Teck will provide better calibration of 
water levels in surficial and McMurray aquifers. The grid spacing will be appropriate to the spacing 
of data control points.  

ii) Teck will use data derived during groundwater monitoring and the operation of dewatering and 
seepage control systems to refine and revise the groundwater model and compare results to 
predictions made by the model. 
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FORT MCKAY TECHNICAL SOC [87] 

Fort McKay requests that Teck:  

i) agrees to consult with Fort McKay on the development of its seepage control system including 
plans for monitoring the performance of the barrier, the barrier wells, and any resulting 
seepage;  

ii) jointly monitor seepage with Fort McKay and provide assistance with capacity development for 
community-based monitoring; 

iii) is required by the regulators to develop contingency plans and potential mitigation in case the 
barrier walls of the External Tailings Areas do not perform as anticipated in preventing 
seepage to groundwater and surface waters; and 

iv) clarifies whether or not relative concentrations as predicted by the solute transport model 
might exceed applicable guidelines or other anticipated water quality limits to be determined in 
the groundwater management plan (see also below).  

Response: 

i) Teck will consult with Fort McKay on the development of its seepage control system including plans 
for monitoring the performance of the barrier, the barrier wells, and any resulting seepage. 

ii) Teck will monitor seepage in cooperation with Fort McKay and provide assistance with capacity 
development for community-based monitoring.  

iii) Teck will develop contingency plans and potential mitigation in case the barrier walls of the ETAs do 
not perform as anticipated in preventing seepage to groundwater and surface waters. Teck anticipates 
that mitigation could consist of one or both of the following activities: 

• barrier wall repair through the injection of bentonite grout in those areas where the wall is under-
performing 

• the use of interception wells adjacent to those areas where the wall is under-performing 

It is noted that Teck plans to have the barrier walls in place in conjunction with pumping wells during 
operations. This configuration will enable the performance of the barrier walls to be verified before 
they are required to operate independently. 

iv) As outlined in the response to Fort McKay Technical SOC 86, the original groundwater flow models 
developed for the Project have been revised (see the response to ESRD/CEAA SIR 45). Revisions 
also included the approach to numerical simulation of the migration of process affected groundwater. 
The original model approach presented in the Integrated Application was to apply MT3D and to only 
use the advective-dispersive components of the model (no reaction or retardation). The revised 
approach uses particle tracking which is advective (no dispersion). The revised approach is 
considered to be simpler and more robust given the available calibration data. In addition, the revised 
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modeling approach was more comprehensive than the original modeling approach presented in the 
Integrated Application in that it accounted for distribution of various in-pit tailings materials that have 
specific characteristic hydraulic conductivities. The seepage flux to each of the surface water 
assessment nodes was estimated, based on the refined model, using the zone budget analysis 
approach. The water quality discipline assumed that the concentrations of various parameters 
indicative of process affected water were at the original source concentration as the seepage flux 
arrives to the assessment node. Through this conservative approach, it was estimated that the effect of 
seepage at the nodes would be inconsequential (see the response to ESRD/CEAA SIR 45, 
Appendices 45a.1, 45a.2 and 45a.3).  

FORT MCKAY TECHNICAL SOC [88]  

Fort McKay requests that the regulators do not approve the tailings pond and the compensation 
lakes at the proposed locations and that Teck is required to reconfigure the layout to ensure that 
process-affected seepage to the Athabasca River and any proposed compensation lakes will be 
prevented. 

Response: 

Teck has designed the external tailings areas (ETAs) with triple barrier seepage protection consisting of:  

• perimeter ditches 
• active operational interceptor wells and passive closure interceptor wells 
• barrier walls  

A number of options for seepage control for the ETAs were reviewed before selecting the current option 
(see Volume 1, Section 2.2.4.1, Pages 2-23 to 2-25). Teck has demonstrated in the Application that such a 
system results in virtually no seepage reaching the Athabasca River and proposed compensation lakes 
during operations and that the seepage associated with the closure landscape will be appropriately 
remediated in pit lakes and reclamation closure lakes prior to being directed to the Project’s fish habitat 
compensation lake (FHCL) and Pierre River Mine (PRM) fish habitat compensation lake (see Volume 5, 
Section 4.5, Pages 4-30 to 4-98). Teck has discussed what monitoring and management it will carry out 
during operations and at closure (see Volume 1, Section 13.6.5, Pages 13-101 to 13-105 and 
Section 14.11.3, Pages 14-31 to 14-35) and the measures that can be taken to adaptively manage and 
mitigate seepage from the ETAs (see Volume 1, Section 14.13.1.6, Pages 14-45 to 14-47). Teck is 
currently engaged in detailed no net loss planning for the proposed FHCL whereupon detailed 
groundwater, hydrologic and water quality modelling will continue. Input from the Fort McKay 
Sustainability Department and community at large will be sought on the development of the no net loss 
plan.  
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FORT MCKAY TECHNICAL SOC [89] 

Fort McKay requests that:  

i) Teck consults with Fort McKay regarding the development of the detailed Groundwater 
Management Plan for the project and fully engage Fort McKay in all groundwater monitoring 
activities;  

ii) Teck develops a Groundwater Management Plan that provides specific rationale for the 
selection of monitoring well sites, the distance between these sites and the potential sources of 
water quality effects, and further details on how groundwater monitoring will be integrated 
with surface water monitoring.  

iii) the Groundwater Management Plan developed by Teck proposes and justifies a project-specific 
groundwater response plan; and identifies the proposed process to establish triggers and limits 
for groundwater.  

iv) Teck provides annual comprehensive groundwater monitoring reports to Fort McKay, 
including raw data collected from groundwater monitoring; 

v) Teck integrates the monitoring of surface water and groundwater when and where needed 
during the life of the project as well as the post-closure period. 

Response: 

i) Teck will consult with Fort McKay regarding the development of the detailed groundwater 
management plan for the Project and will engage Fort McKay in groundwater monitoring activities. 

ii) Teck will develop a groundwater management plan that provides specific rationale for the selection of 
monitoring well sites, the distance between these sites and the potential sources of water quality 
effects. Teck will provide further details on how groundwater monitoring will be integrated with 
surface water monitoring. The requirement for development and submission of a proposal for a 
groundwater management plan is normally a condition of a project’s EPEA approval. Therefore, Teck 
anticipates developing the proposal for a groundwater management plan subsequent to receiving 
Project approval. Also, Teck anticipates that additional groundwater data will be collected prior to 
development of the groundwater management plan proposal; therefore, the groundwater management 
plan will be based on a more comprehensive set of baseline data than is currently available. 

iii) The groundwater management plan referenced in part ii will include a Project-specific groundwater 
monitoring and response plan. This monitoring and response will be based, conceptually, on the 
following: 

• Identification of key indicators of various potential groundwater effects. 
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• Definition of monitoring locations, parameters and frequencies to allow for the development of a 
statistically significant baseline of data to include but not be limited to the indicator parameters. 

• Development of control charts and tables that compare ongoing monitoring results with threshold 
levels for key indicators mentioned above. Threshold levels will likely be tiered and have 
associated levels of response for each tier. 

Further to the third point noted above, monitoring and analytical protocols will be identified to ensure 
that variability is not introduced due to sampling bias and lab error. The data control charts will 
identify the range in error due to, for example, reproducibility of analytical water quality results by 
the laboratory. In this way, the control charts will indicate the range of confidence in the results and 
compare trends over time with threshold levels so that Project effects may be discerned from natural 
environmental variability.  

iv) It is anticipated that a condition of the EPEA Project approval, will be for annual reporting of 
groundwater monitoring activities and any associated groundwater response and mitigation. This 
report can be provided to Fort McKay along with the raw data collected from groundwater 
monitoring. 

v) The monitoring of surface water and groundwater will be integrated when and where needed during 
the life of the Project and during an adequate period post-closure to indicate that groundwater 
quantity and quality is not adversely affecting surface water quality. 

The estimated peak annual withdrawal volume from the Athabasca River is 71.5 Mm³. The maximum 
withdrawal rate is 4.2 m³/s and is based on having access to Athabasca River water during only the 
seven months of open-water and a pump service factor of 90%. This will allow Teck to meet the 
Athabasca River Water Management Framework Phase 1 requirements.  

During periods when withdrawal from the Athabasca River is restricted, makeup water will be 
supplied from the off-stream storage pond (OSSP). From 2020 to 2036, the OSSP will be located in 
the pit north of the ore-preparation plant (OPP). During 2037 to 2057 the OSSP will be excavated to 
the south of ETA 1. This latter pond will form part of the closure water landscape. The active OSSP 
storage volume varies as follows: 

• 7.5 Mm³ from 2021 to 2024 
• 16.5 Mm³ from 2024 to 2027 
• 22.0 Mm³ from 2027 to 2038 
• 19.0 Mm³ thereafter 

The preceding represents between 90 and 120 days of storage. It is noted that the water supply 
pipeline will be buried below the frost line so withdrawals from the Athabasca River might be 
completely stopped without compromising the pipeline during winter months. 
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FORT MCKAY TECHNICAL SOC [90] 

Fort McKay requests that Teck confirms that the OSSP volume will be able to supply 100% of the 
make-up water demands from November to March during years where withdrawal is restricted. In 
particular, Teck is requested to clarify if this volume is based on their participating in sharing 
arrangements of the Suncor and Syncrude water licences with other oils sands projects, as is the 
current practice in the Phase 1 Water Management Framework. 

Response: 

The water storage capacity of the OSSP has been sized to provide up to 100% of the make-up water 
demand by the Frontier Project during any period of restricted river water withdrawal. The probability of 
emptying this water storage during the operating life of the Frontier Project is estimated to be no greater 
than 0.1%. This minimum level of potential risk of water supply deficit does not affect the Project 
feasibility.   

The OSSP volume for the Frontier Project has been sized based on a very conservative scenario in which 
the Frontier Project would have a very low priority for river water withdrawal during any restrictive 
period. This conservative scenario includes an assumption that the river water withdrawal priorities, in 
order of seniority, are: Suncor, Syncrude, Shell (Muskeg River), Suncor (Fort Hills), Shell (Jackpine 
Mine Phase I), Canadian Natural (Horizon), Imperial Oil (Kearl), Total (Joslyn North), Shell (Jackpine 
Mine Expansion and Pierre River) and Teck (Frontier Project). 

FORT MCKAY TECHNICAL SOC [91] 

Fort McKay requests that Teck indicates whether or not their annual withdrawal volume, and 
maximum withdrawal rate, and the OSSP volume would need to change if the Phase 2 Framework 
Committee recommendations were adopted by the regulators and if so to what. 

Response: 

The Phase 2 Framework Committee (P2FC) report was prepared by a multi-stakeholder committee 
established in 2008 to develop recommendations for a Phase 2 Water Management Framework that will 
prescribe when, and how much, water can be withdrawn from the Lower Athabasca River for cumulative 
oil sands mining water use. However, the implementation of a Phase 2 Framework is yet to be finalized 
by ESRD and DFO. Therefore, the Phase 2 framework has not been considered at this stage of Project 
planning and design. Teck would re-evaluate the off-stream storage requirement and design for the 
Frontier Project if a future Phase 2 framework would necessitate such re-evaluation.   
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FORT MCKAY TECHNICAL SOC [92] 

Fort McKay requests that ESRD and Fisheries and Oceans implement the Phase 2 Framework 
prior to issuing any further oil sands approvals. 

Response: 

Teck has no comment on the Phase 2 Framework implementation schedule which is the responsibility of 
the regulators.  

FORT MCKAY TECHNICAL SOC [93] 

Fort McKay requests that Teck clarifies the use of the term “recycle water”. 

Response: 

Recycle water in the water balance refers to the reclaimed water from all closed-circuited areas, including 
tailings areas, that is routed to the plant as part of the water requirement for bitumen extraction. The 
sources of recycle water are:  

• BWS depressurization water 
• closed-circuit mine drainage water, most of which is precipitation runoff 
• water pond net precipitation (precipitation minus evaporation) 
• tailings consolidation release water 

A review of the annual water balance shows that recovered tailings water release is a component of 
recycle water. The amount starts in 2021 at 0.6 Mm³ and increases to 12.3 Mm³ in 2024, 20.0 Mm³ in 
2027 and 33.1 Mm³ in 2030. Tailings release water recycling peaks at 48.8 Mm³ in 2046. The average 
industry water demand to bitumen ratio of 2 or less after the mine matures and tailings consolidation is 
recycled back into the operation is not reflected in the make-up water requirement. 

FORT MCKAY TECHNICAL SOC [94] 

Fort McKay requests that Teck provides the reclaimed water rate as a percentage of total process 
water used for each year of the project. 
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Response: 

Total process water is defined as the sum of Athabasca River withdrawal and reclaimed water. The 
expected case average (50 percentile) reclaimed water rates as a percentage of total process water used in 
each year are provided in Table 94-1. 

Table 94-1 Proportion of Reclaimed Water 

Year 
 

Rate  
(%) 

Year 
 

Rate  
(%) 

Year 
 

Rate  
(%) 

2021 6.8 2034 54.1 2047 61.4 
2022 34.6 2035 53.6 2048 61.5 
2023 38.1 2036 55.5 2049 62.5 
2024 23.2 2037 59.4 2050 60.7 
2025 35.9 2038 57.6 2051 62.5 
2026 41.8 2039 55.9 2052 65.8 
2027 46.9 2040 55.9 2053 64.6 
2028 42.0 2041 58.1 2054 67.7 
2029 50.9 2042 57.3 2055 93.1 
2030 48.2 2043 57.7 2056 89.6 
2031 50.1 2044 54.4 2057 81.0 
2032 48.6 2045 56.1  Weighted 

average 
55.1 

2033 57.5 2046 60.0 

The process water rate listed in the above table does not account for additional recycling of process water 
within the extraction plant.  

FORT MCKAY TECHNICAL SOC [95] 

Fort McKay requests that Teck explains why its annual Athabasca River water withdrawal does 
not decrease to a river-water to bitumen ratio of 2 or less as available tailings recycle water 
increases, as reported to the P2FC by other oil sands mining companies. 

Response: 

Volume 1, Section 7.11.2.1, Table 7.11-1, Pages 7-41 to 7-42, presents the expected annual volumes of 
water withdrawal from the Athabasca River. This table shows that the expected annual river water 
withdrawal volume will peak in the early part of the Project (e.g., 47.9 million m3 in 2028), and gradually 
decrease toward the later part of the Project (e.g., 22.7 million m3 in 2054) mainly because of increased 
closed-circuit area and water recycle volume. The expected annual river water withdrawal volumes for a 
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later Project period 2046 to 2054 will be in the range of 36.1 to 22.7 million m3, and the corresponding 
river-water to bitumen ratios will be in the range of 1.9 to 1.5, which are less than the ratio of 2.0.  

FORT MCKAY TECHNICAL SOC [96]  

Fort McKay requests that Teck comments on the ability of all oil sands developments to continue to 
meet their water needs from the Athabasca River in the Application Case and Planned 
Development Case under both the existing Phase 1 Framework and the proposed Phase 2 
Framework. 

Response: 

The Frontier Project water supply feasibility has been assessed under the Application Case and based on 
the Athabasca River Phase 1 Water Management Framework. Feasibility of water supply for future 
developments under the PDC should be assessed individually by the proponents of the developments.  

Phase 2 Framework has not been considered at this stage of the Frontier Project planning and design since 
the implementation of a Phase 2 Framework is yet to be finalized by ESRD and DFO. Teck will re-
evaluate the water supply system design for the Frontier Project if the future Phase 2 Framework would 
necessitate such re-evaluation. 

FORT MCKAY TECHNICAL SOC [97] 

Fort McKay requests that Teck is required by ESRD to develop a contingency plan for testing and 
addressing any clean-up of water that might enter the regional watersheds through an unplanned 
release from their stormwater facilities and that Fort McKay has an opportunity to review and 
comment on the plan, prior to the Application being deemed complete. 

Response: 

The effect of closed-circuit water outflow on the receiving water quality during flood events with return 
periods higher than 100 years is anticipated to be low in terms of both magnitude and frequency 
(see Volume 1, Section 14.13.1.8, Pages 14-49 to 14-51). Part of the environmental management plan for 
the Frontier Project will include monitoring of water quality in all receiving waterbodies immediately 
downstream of the Frontier Project. Teck will consult with Fort McKay in development of a water quality 
monitoring plan. The water quality monitoring results will provide the required data to confirm the 
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adequacy of the closed-circuit water management system, or to provide a sound basis to determine if 
system enhancement, if any, would be required.  

FORT MCKAY TECHNICAL SOC [98]  

Fort McKay requests that Teck is required to fill pit lakes only from the Athabasca River and that 
local streams are directed around a pit lake until its water levels and water quality are acceptable 
for it to be connected to the watershed. 

Response: 

As described in Volume 1, Section 7.7.2.1, Page 7-11, watercourses and runoff from undisturbed areas 
will be diverted around the MDA and SDA in the diversion channels during mine operation as well as 
during the pit lake filling period. These diversions will remain in place until closure, when the pit lakes’ 
water quality are expected to be acceptable for release to the environment. 

As described in Volume 1, Section 13.6.4.3, Pages 13-88 to 13-89, pit lakes filling will be facilitated 
mainly using water from the Athabasca River. In addition, all pit lakes for the Frontier Project will 
receive runoff from the reclaimed landscape. Detailed information on the storage capacity, filling 
schedule and average volume of runoff from reclaimed landscape to each of the four pit lakes and 
estimated average water withdrawal volumes from the Athabasca River are provided in Volume 1, 
Section 13.6.4.3, Pages 13-88 to 13-89. 

FORT MCKAY TECHNICAL SOC [99] 

Fort McKay request that: 

i) Teck provides additional information about the design and location of proposed treatment 
wetlands and lakes, including plans for ensuring that contaminated sediments and water will 
not be harmful to migratory waterfowl and any resident aquatic biota; 

ii) Teck provides contingency plans and potential mitigation if the barrier walls of the External 
Tailings Areas do not perform as anticipated in preventing seepage to groundwater and surface 
waters; and 

iii) the regulators do not deem the Application complete until Teck provides this information and it 
has been reviewed by Fort McKay and the regulators. 
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Response: 

i) All wetlands that are planned to provide treatment of reclamation waters will be engineered and 
constructed on the reclaimed mine site. No existing or natural wetlands are planned to receive 
harmful substances, either directly or indirectly, as a result of the Frontier Project. Conceptual design 
information for wetlands, appropriate for assessment level planning, is provided in Volume 1, 
Section 13.6.4.4, Pages 13-92 to 13-100. Details about the location of potential wetlands are provided 
in the response to ERCB SIR 89a, Figure 89a-1 for the scenario that passive treatment of pit lake 
outflows is deemed necessary. As presented in Volume 1, Section 13.6.4.4, Figure 13.6-14, 
Page 13-100, most of the engineered treatment wetlands will be located upstream of pit lakes, with 
flows directed to these lakes. Furthermore, flows in the engineered wetlands will have a minimum 
retention time of one year before discharging into pit lakes (Volume 5, Section 4.11.9.2, Page 4-178). 
The quality of water and sediments within the constructed wetlands will be monitored throughout the 
closure management period. 

As stated in Volume 5, Section 4.11.5.3, Pages 4-175 to 4-176, the concentrations of most of the 
substances in the pit lakes are expected to remain below water quality guidelines (WQGs) or chronic 
effect benchmarks. These predictions will be confirmed through monitoring, and if the water quality 
of pit lakes is not deemed suitable for release to the environment, flows will be maintained in the 
closed-circuited hydraulic system (Volume 5, Section 4.11.5.3, Page 4-179). Management options are 
available in the Project to promote pit lake water quality that is suitable for release, as described in the 
adaptive management program (Volume 5, Section 4.11.9.2, Page 4-179) and further discussed in the 
response to ERCB SIR 88a. As stated in Volume 5, Section 4.11.9.1, Page 4-178, Teck will support 
and participate in regional initiatives such as CEMA’s End Pit Lake Modelling Task Group in order 
to advance knowledge on design guidelines and planning tools for pit lakes that meet end-user targets.  

With respect to sediments, sediment quality in pit lakes was assessed in Volume 5, Section 4.11.5.4, 
Pages 4-176 to 4-177. The results of the sediment quality evaluation were carried forward to the 
aquatic health assessment, as discussed in Volume 5, Section 4.12.5.6, Pages 4-206 to 4-209. 
Although it was not possible to make quantitative predictions of pit lake sediment quality in the 
assessment, CEMA’s End Pit Lake Modelling Task Group is presently carrying out research on pit 
lake sediments and is developing a sediment diagenesis model. Once developed, this sediment model 
will be used to optimize pit lakes design with and without mature fine tailings, as described in 
Volume 5, Section 4.11.5.4, Page 4-177. Furthermore, both water and sediment quality will be 
monitored during pit lake development to validate predicted concentrations, and to support adaptive 
management of sediment and water quality to prevent adverse effects on resident aquatic biota and 
wildlife such as migratory waterfowl. 

ii) Teck will monitor and apply adaptive management toward the performance of barrier walls, as 
described in Volume 1, Section 14.11.3.4, Page 14-35 and Volume 1, Section 13.6.5.1, Page 13-102, 
and engineered wetlands and pit lakes, as described in Volume 5, Section 4.11.9.2, Pages 4-178 and 
4-179. Additional details of adaptive management are also provided in the responses to ERCB SIR 88 
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and ESRD/CEAA SIR 405. A discussion of potential effects of a barrier wall failure is provided in 
Volume 1, Section 13.6.5.2, Pages 13-103 to 13-105, and in the response to ESRD/CEAA SIR 406b. 
As stated in these sources, a 100-year barrier failure scenario was modelled and predicted to result in 
negligible acute and chronic toxicity at four locations, namely, the fish habitat compensation lake 
(FHCL) for the Project, the PRM fish habitat compensation lake, Unnamed Lake 8 and the Athabasca 
River. 

iii) See the responses to parts i and ii. 

FORT MCKAY TECHNICAL SOC [100]  

Fort McKay requests that they are consulted once government data for aerial deposition are 
available and used in depositional model validation. Fort McKay also requests that Teck includes 
snowpack surveys of metals and PAHs in its future monitoring plans. 

Response: 

In 2012, Teck completed a winter sampling survey for water quality and snowpack chemistry. These data 
will be combined with other datasets from ESRD and Environment Canada, once available, to validate the 
modelling, as described in Volume 5, Section 4.10.2, Pages 4-152 to 4-154. Once this has been 
completed, future monitoring plans, including snowpack surveys, will be re-evaluated and additional 
snowpack surveys will be considered. Teck will continue to consult with Fort McKay on concerns 
associated with air emissions and the results of air emissions modelling completed for the Project. 

FORT MCKAY TECHNICAL SOC [101] 

Fort McKay objects to Teck’s proposal to use natural lakes as polishing ponds and requests that 
Teck is required to revise its water management plan and is not allowed to use Oakley and Sandy 
lakes as polishing ponds. 

If ESRD contemplates the approval of the use of natural lakes as polishing ponds, Fort McKay 
requests that any discharges downstream (outside) of the project area from Unnamed lakes 1 and 2 
are monitored for total and dissolved metals and PAHs in addition to suspended solids. 

Fort McKay requests consultation about the loss of traditional use areas in the area of Oakley 
(UNL#1), Small Sandy (UNL#2) and Crooked Lake (UNWB#6) and that a mitigation and offset 
plan is developed with Fort McKay. 
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Response: 

The Frontier Project is predicted to cause negligible to low changes on substance concentrations in 
receiving waterbodies and watercourses in the aquatics LSA and RSA. Ongoing monitoring will be 
conducted to confirm these predictions in accordance with the anticipated Alberta EPEA approval before 
commencing project activities. In the event that surface water quality does not meet required standards, 
additional mitigation measures will be implemented at appropriate locations to manage effects on the 
receiving waters as described in Volume 5, Section 4.5.9.2, Page 4-97. 

Suspended sediment concentrations from the head watershed of Unnamed Creek 2, which flows to 
Unnamed Lake 1, are naturally high due to erosion of channel valleys in the step section of the reaches 
that extend upstream to the Birch Mountains. In the middle-section, Unnamed Creek 2 flows through 
poorly drained lowland areas, which allow for sediment settling and result in reduction of suspended 
sediment concentrations flowing into the downstream reach of Unnamed Creek 2 and then to Unnamed 
Lake 1. 

The Frontier Project will require diversion of the head watershed of Unnamed Creek 2 around the MDA. 
This diversion will not have the benefit of sediment settling in the lowland areas. The potential effect of 
this diversion of natural water on the fish habitat in Unnamed Lake 1 has been accounted for. The 
Frontier Project’s conceptual fish habitat compensation plan (see Volume 1, Section 15) includes 
allowance for this habitat loss in Unnamed Lake 1. Post closure, Unnamed Lake 1 will be reclaimed to 
provide aquatic habitat.  

As discussed in Volume 2, Section 4.3.2.3, Page 4-37, Unnamed Lake 2 is a small waterbody (surface 
area = 0.42 km2) with a small drainage area (1.4 km2) contributing surface runoff. There is no defined 
watercourse exiting Unnamed Lake 2.  

Teck is prepared to meet with the Fort McKay to discuss the loss of traditional use areas near Oakley 
(Unnamed Lake 1), Small Sandy (Unnamed Lake 2) and Crooked Lake (Unnamed Lake 6) and to develop 
avoidance or mitigation measures. As discussed in Volume 1, Section 2.2.3.2, part of the rationale for not 
placing an external disposal area over Unnamed Lakes 1 and 2 was to limit the effects on historical 
resources. 

FORT MCKAY TECHNICAL SOC [102] 

Fort McKay requests that Teck: 

i) is required to participate in pit lake research, including studies of bottom sediments and 
possible transfer of contaminants through the aquatic food chain, as well bioturbation and 
wind-induced resuspension of sediments; 
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ii) provides further discussion about the fate and transport of napthenic acids and PAHs over time 
in their pit lakes, notably in Central Pit Lake B; and 

iii) is required to test the tailings cap water to ensure it is of a suitable standard before transferring 
it to a pit lake; and 

iv) is required to develop a contingency water management plan in case the tailings cap water does 
not develop to a suitable standard and/or the pit lakes do not work as predicted for 
managing/treating tailings cap water and reclamation runoff. 

Response: 

i) As stated in Volume 5, Section 4.11.9.1, Page 4-178, Teck will support and participate in regional 
initiatives such as CEMA’s End Pit Lake Modelling Task Group or a similar initiative under COSIA 
to advance knowledge on design guidelines and planning tools for pit lakes that meet end-user targets. 
The CEMA Task Group is presently carrying out research on pit lake sediments and is developing a 
sediment diagenesis model, which will be used to optimize the design of pit lakes with and without 
mature fine tailings, as described in Volume 5, Section 4.11.5.4, Page 4-177. The results of the 
sediment quality evaluation were carried forward to the aquatic health assessment, which is discussed 
in Volume 5, Section 4.12.5.6, Pages 4-206 to 4-209. Because of the long residence times and depths 
of the pit lakes, the vast majority of any inflow sediments to the lakes will settle in the pit lakes. 
Wind-induced erosion and TSS resuspension in shallow areas of pit lakes are factors that have been 
considered in the closure, conservation and reclamation plan (see Volume 1, Section 13.6.4.4, 
Page 13-97). Resuspension of TSS around shorelines and in shallow areas of lakes is a natural 
phenomenon that can be expected to occur in all lakes, both natural and man-made. As mentioned in 
Volume 1, Section 13.6.4.4, Page 13-97, Teck will take measures to limit TSS resuspension, such as 
incorporating littoral zones and protecting them with breakwaters constructed of large, granular 
material. The breakwaters will be designed based on extreme wind events of a 1:100-year recurrence 
interval. These measures will allow aquatic vegetation to become established, which will further 
inhibit resuspension of bottom materials. Once the pit lakes have established vegetation, the amount 
of TSS resuspension in these lakes is expected to be similar to what would occur in a natural lake of 
similar size and depth 

ii) For a discussion of the fate of naphthenic acids in pit lakes, see the revised assessment provided in the 
response to ESRD/CEAA SIR 45a, Appendix 45a.7, as well as the response to ESRD/CEAA 
SIR 393a. 

iii) As stated in Volume 5, Section 4.11.9.2, Page 4-179, Teck will gauge the performance of the pit lakes 
as they fill by establishing water quality targets and monitoring the ability of the pit lakes to meet 
these targets. In addition, if required Teck will apply appropriate water quality management options 
based on the findings of monitoring studies. 



FMFN TECHNICAL SOC RESPONSES  Page 83 

iv) Adaptive management strategies to allow for mitigation of water quality in pit lakes are detailed in 
Volume 5, Section 4.11.9.2, Pages 4-178 to 4-179, and the adaptive management approach is also 
described in the response to ERCB SIR 88. Teck expects that these measures will result in inflows to 
and outflows from the pit lakes that meet water quality targets. 

FORT MCKAY TECHNICAL SOC [103] 

Fort McKay requests that Teck: 

i) accepts, and ESRD uses to evaluate the Project, published CCME guidelines for all substances 
for which they are available until such time as CCME or another government environmental 
agency approves the newly derived CEBs presented by the company; 

ii) applies a safety factor to their derived CEBs wherever they are based on the lowest result of a 
single toxicity test. In particular, Teck should apply a safety factor of at least 10X to its 
calculation of the suggested labile naphthenic acid CEB of 1 mg/L; and 

iii)  Fort McKay requests that Teck describes and provides their rationale for using an amended 
standardized method for calculating SSDs. 

Response: 

i) Published CCME guidelines were applied in the early stages of the assessment to help provide an 
initial screening of substances of concern. However, in the formal assessment of potential Project 
effects, application of the default generic CCME Canadian Environmental Quality Guidelines 
(CEQGs) is not considered to provide a reliable basis for assessing probability or magnitude of harm. 
CCME (1999a) acknowledges the role of refinements to the generic CCME guidelines, stating that 
“…although CEQGs are nationally endorsed, provincial and territorial jurisdictions may have or 
may develop their own science-based environmental assessment tools (e.g., criteria, guidelines, 
objectives and standards), which may be implemented within their respective jurisdictions.” CCME 
(1999a) also recognizes that CEQGs often form the scientific basis upon which further site-specific 
criteria, guidelines, objectives or standards are developed.  

Canadian Water Quality Guidelines (WQGs) are developed with the goal “…to protect all forms of 
aquatic life and all aspects of the aquatic life cycles, including the most sensitive life stage of the most 
sensitive species over the long term” (CCME 1999a). That is, a value above a WQG indicates the 
possibility, but not probability or magnitude, of adverse effects. The WQGs are a management tool 
intended to provide a high level of protection to aquatic life under all environmental scenarios but do 
not directly consider site-specific factors.  
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In the early stages of the assessment, the CEQGs are not dismissed outright, but rather are refined and 
customized to be more relevant to the Project area. CCME not only acknowledges the role of CEQG 
refinement, but outlines a technical methodology for such refinements in the CCME (2007) protocol 
for the derivation of WQGs. CCME (2007) states that “…in some situations it may be necessary or 
advantageous to derive a site-specific guideline (or objective)” to “account for unique conditions 
and/or requirements at the site under investigation”. Importantly, their derivation protocol includes 
site-specific exposure and toxicity-modifying factors (ETMFs) and the application of the species 
sensitivity distribution (SSD) concept. Under CCME (2007) guidance, the preferred method for 
examining effects to the aquatic ecosystem is a SSD (Posthuma 2002, CCME 2007). The use of 
species sensitivity distributions is based on the recognition that not all species are equally susceptible 
to toxicants. The basic assumption of the SSD is that the sensitivities of a set of species can be 
described by a particular distribution (i.e., normal, logistic, gamma, etc.), and that variation exists 
among species in terms of toxic response to substances of concern.  

Peer review of Project-derived individual CEBs by the CCME or another government environmental 
agency would be desirable. However, the rate at which individual substances have been formally 
assessed by CCME using the SSD method is not sufficient to support an analysis of the many 
substances screened into the Project assessment. Moreover, the derivation procedures described in 
CCME (2007) are intended to accommodate site-specific derivations; defaulting to generic WQGs 
would be unnecessarily restrictive. Although there have been some discussions regarding a regional 
initiative to harmonize CEB derivations across projects in Northern Alberta, no such process has been 
formalized to date. 

ii) In some cases, the number of species for which toxicity testing has been completed is not adequate to 
support statistical distributions. When a distribution cannot be fit to the available toxicity data, the 
most sensitive (i.e., lowest published test result) is often applied with an appropriate safety factor 
(CCME 2003). However, the selection of an appropriate safety factor must be determined on a case-
by-case basis, considering the type of endpoint, environmental relevance of exposure regime, relative 
bioavailability, observed effect size, and supporting information from other studies. We disagree that 
a default factor of adjustment should be uniformly applied for single-endpoint derivations using the 
most sensitive species. Such default factors are commonly applied in generic guideline derivations, 
but are discouraged in the effects assessment stage of risk assessments (Environment Canada 2012). 

With regard to the application of a safety factors to the derived CEBs, 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. Although CCME (2007) recommends a 
safety factor approach when data sets are insufficient for development of an SSD, their use is 
explicitly discouraged in the Federal Contaminated Sites Action Plan FCSAP Ecological Risk 
Assessment Guidance (Environment Canada 2012). The guidance document cites several arguments 
against their indiscriminate use, including directional bias in their influence on risk estimates (i.e., in 
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the direction of over-conservatism), lack of technical basis, compounding conservatism, lack of 
transparency and incompatibility with new methods. 

The substances for which CEBs were developed using the lowest result of a single toxicity test were: 

• Naphthenic acids 
• Antimony 
• Barium 
• Beryllium 
• Chromium (III) 
• Molybdenum 
• Strontium 
• Vanadium 
• Sulphide 
• Total phenolics 

Each of these substances is summarized below in the context of the need (or lack thereof) for a safety 
factor adjustment to the most sensitive endpoint. Note that for some of these substances 
(e.g., molybdenum, strontium), recent toxicology work has significantly increased the understanding 
of effects, and may now support an SSD approach. 

Naphthenic acids 

There are a number of conservative assumptions made in the selection of the CEB of 1 mg/L, based 
on the Nero et al. (2006a) study of effects of naphthenic acid toxicity to young-of-year (YOY) yellow 
perch. The authors reported an increased proliferation of epithelial, chloride, and mucous cells on the 
gills, when YOY yellow perch were exposed to 1.7 mg/L naphthenic acid, using a mixture extracted 
from oil sands (ENA) and 1 g/L of sodium sulphate salt for three weeks. This ultimately resulted in a 
significant decrease in the proportion of gill surface available for gas exchange (10% reduction 
compared to controls). The following paragraphs describe some of the conservative assumptions 
made from the Nero et al. (2006a) study. 

The Nero et al. (2006a) study administered both a commercial mixture (CNA) and a mixture 
extracted from oil sands (ENA). The CNA mixture was observed to be more acutely toxic than the 
ENA mixture, but represents an over-conservative assessment of the toxic potential because no 
aging/degradation from the parent mixture has occurred (i.e., the lower molecular weight fraction, 
which is known to be more toxic, is a greater proportion of unweathered commercial mixtures). The 
most relevant toxicity endpoints for labile naphthenic acids are those derived from studies of oil sands 
process-affected water (e.g., ENA) as they incorporate the degradation of the mixture (Scott et al. 
2005; Holowenko et al. 2002). As a conservative check on the toxicity of ENA, the response of 
0.9 mg/L CNA was examined, and resulted in an approximate equivalent reduction (10%) to the 
proportion of gill surface available for gas exchange. So even assuming a more toxic mixture with 
elevated labile naphthenic acids, approximately 1 mg/L CNA is still resulting in only a 10% adverse 
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effect to a physiological endpoint. This provides evidence of a lack of ecologically significant toxicity 
for naphthenic acids present at the 1 mg/L exposure level, and therefore lack of need for application 
of additional safety factors.  

Confounding effects may be present in the Nero et al. (2006a) study because the ENA was tested at 
concentrations of 6.8, 3.4, and 1.7 mg/L in the presence of sodium sulphate. Results from Nero et al. 
(2006a) indicate that adverse effects are modified by the presence of salt. For example, at a 
concentration of 3.4 mg/L ENA, the presence of elevated sodium sulphate resulted in a 50% reduction 
in mortality compared to administration of the chemical alone, whereas at the lowest ENA 
concentration (1.7 mg/L), the observed physiological response (gill cell proliferation) was increased 
with the addition of 1 g/L salt. The authors were uncertain whether the proliferation of chloride cells 
observed in the study was as a result of the naphthenic acids, the salt, or a contribution of both. 
Salinity appears to be a significant modifying factor contributing to toxicity of naphthenic acids, with 
further dependence on the chemical composition of the mixture. 

The endpoint type and the magnitude of effect in the Nero et al. (2006a) study were conservatively 
assumed to be ecologically relevant, despite lack of congruence with preferred test endpoints. The 
authors reported an increased proliferation of epithelial, chloride, and mucous cells on the gills at 
1.7 mg/L of ENA and 1 g/L of salt (sodium sulphate) for three weeks. This is not a standard 
ecotoxicity endpoint for the development of CEBs, which preferentially include survival, growth, 
reproduction, or developmental responses rather than cellular alterations (Environment Canada 2012). 
Physiological endpoints are not generally considered ecologically relevant endpoints because it is 
difficult to extrapolate a physiological effect to an effect at the population level. Nero et al. (2006a) 
note that gill alterations resulted in a statistically significant decrease in the gill surface proportion 
available for gas exchange (10% reduction). It was conservatively assumed that this endpoint and 
effect size may have adverse health consequences. The authors also note that a proliferation of 
chloride cells is a general stress response in fish exposed to many different toxicants, while also 
important in maintaining ionic balance. 

Finally, additional conservatism arises from the apparent differences between field and laboratory 
exposures to naphthenic acids. The results from Nero et al. (2006a) indicate that YOY yellow perch 
exposed to laboratory conditions were more sensitive than a field study exposing adult yellow perch 
and goldfish to reclaimed waters with elevated levels of naphthenic acids (24 mg/L) and salinity 
(Nero et al. 2006a, 2006b).  

By conservatively assuming that the gill proliferations documented by Nero et al. (2006a) are 
ecologically relevant developmental effects and are due solely to naphthenic acids, the 1.7 mg/L 
concentration represents the lowest threshold concentration observed in the literature. The use of a 
CEB of 1 mg/L incorporates a safety factor of approximately 2, which is considered to be adequate 
given the conservatism of the above assumptions and the weight of evidence from other toxicity 
studies. 
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Antimony 

The CEB of 157 µg/L Sb was selected without the application of a safety factor, on the basis of the 
suspected over-conservatism of the originating study. Specifically, the CEB was based on the Birge et 
al. (1979) study that reported a 28-d LC10 of 157 µg/L for rainbow trout embryo-larval mortality. The 
duration and effect size for this experiment do not warrant application of additional margins of safety. 
Moreover, the work of Birge et al. (1979) has been flagged as suspect and quality assurance issues 
have been identified with this study, which yielded anomalously low toxicity thresholds for numerous 
substances. For example, De Schamphelaere et al. (2010) disqualified this study from their list of 
valid test results on the basis on their assessment of test reliability. 

For more reliable studies, Kimball (1978) reported growth, reproduction and survival endpoints for 
fathead minnows and daphnids that ranged from 1,620 µg/L (28-d MATC for growth in fathead 
minnow eggs) to 20,200 µg/L (192-hr LC50 for 8-wk old fathead minnows). These concentrations are 
in general agreement with studies of D. magna (Doe et al. 1987), rainbow trout (Doe et al. 1987), and 
nematodes (Williams and Dusenbury 1990) that yielded thresholds within the range observed in 
Kimball (1978). Given that the majority of studies yield a toxicity threshold more than an order of 
magnitude greater than the CEB, it is believed that application of an additional margin of safety is 
unwarranted. 

Barium 

The CEB for barium (5,800 µg/L) was based a 21-d EC16 for a reproductive endpoint for D. magna 
(Biesinger and Christensen 1972) with no safety factor applied. This threshold is lower than other 
available endpoints, including the Birge et al. (1979) study that reported a 28-d LC10 of 9,543 µg/L 
for the embryo-larval stage of rainbow trout. Although we disagree with the use of safety factors, if a 
10-fold safety factor was applied to our recommended CEB, the adjusted benchmark would be 580 
µg/L. The maximum predicted application case peak water concentration of 440 µg/L (Big Creek in 
2057; Table 4-13) is below this adjusted CEB and therefore our conclusions regarding the effects of 
barium to the aquatic health in the aquatics LSA would not change. Also, a CEB that includes suspect 
Birge data in the distribution is considered a conservative estimate of chronic effects, and does not 
require further conservatism and uncertainty through the application of a safety factor. 

Beryllium 

The CEB for beryllium was based on the Kimball (1978) study that reported a 28-d MATC of 
5.3 µg/L for reproduction in D. magna. The authors also reported a 28-d LC50 of 34 µg/L This lowest 
reported threshold is considerably lower than other significant effects thresholds, including the 28-d 
LC10 (42 µg/L) for the embryo-larval stage of rainbow trout (Birge et al. 1979), and the 4-d LC50 of 
140 µg/L for young adult nematodes (Williams and Dusenbury 1990). Given the large difference 
between the CEB and the higher values from other toxicity studies, application of a large safety factor 
is unwarranted. A modest safety factor may be appropriate in recognition of the limited number of 
species currently characterized; however the uncertainty operates in both directions and therefore it 
may be prudent to express the CEB as a range, rather than a point estimate based on a conservative 
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safety factor. Also, a CEB that includes suspect Birge data in the distribution is considered a 
conservative estimate of chronic effects, and does not require further conservatism and uncertainty 
through the application of a safety factor. 

Chromium (III) 

The CEB for trivalent chromium is based on the Stevens and Chapman (1984) study that reported a 
LOEC of 89 µg/L for survival of rainbow trout embryos exposed until 30 days post-swim-up. Of the 
embryos exposed to chromium at this concentration, 85% survived. Normalized to the mean survival 
of controls (~95%), this LOEC was approximately equivalent to a 10% reduction (i.e., LC10). This 
effect size is consistent with the preferred endpoint type and magnitude in the hierarchy of 
toxicological endpoints provided by CCME (2007) (i.e., chronic study during sensitive life stage with 
a 10% level of effect). This toxicity value is associated with soft water (25 mg/L as CaCO3) and 
therefore would be a conservative estimate of the toxicity threshold for the Frontier Project. 
Comparison to other toxicity tests for freshwater species indicates that most freshwater taxa are 
substantially less sensitive to chromium. Baral et al. (2006) reported a 7-d IC25 of 1,886 µg/L for 
reproduction (NOEC = 1,253 µg/L). Biesinger and Christensen (1972) reported a 21-d EC16 of 
330 µg/L for a D. magna reproduction, and Stanley (1974) reported 32-d IC50 values for water milfoil 
that ranged from 9,900 to 26,600 µg/L. A 21-d EC50 of 566 µg/L for growth in a green alga was 
reported by Turbak et al. (1986). For these reasons, no additional safety factor was applied. 

Molybdenum 

Based on the reevaluation of the CEB for molybdenum reported in Shell (2012), there is no basis for 
an application factor; moreover the original CEB appears to be over-conservative. The weight of 
evidence from reliable toxicity test results, particularly recent testing conducted by the International 
Molybdenum Association (IMOA; De Schamphelaere et al. 2010), is that the toxicity threshold for 
aquatic life is more than an order of magnitude greater than the original CEB. Notably, the work of 
Birge et al. (1978, 1979) was questioned in their reassessment, as the results could not be replicated in 
recent tests following standard protocols, and because information needed for quality assurance 
evaluation is lacking. The lowest individual reliable and relevant endpoint is the 28-d MATC of 
878 µg/L for reproduction of D. magna (Kimball 1978), and SSD estimates are even higher, with 
most chronic toxicity endpoints exceeding 10,000 µg/L (Davies 2002, Naddy et al. 1995, Den Dooren 
De Jong 1965, Sakaguchi et al. 1981, De Schamphelaere et al. 2010, Heijerick et al. 2012). A recent 
paper by Heijerick et al. 2012 derived a median fifth percentile hazardous concentration (HC5,50%) of 
38,200 µg Mo/L for freshwater aquatic life, by means of an SSD. While the authors concluded that 
the HC5,50% calculated with their dataset should be sufficiently protective for the aquatic environment, 
they conservatively applied an assessment factor of 3, which resulted in a predicted no-effect 
concentration of 12,700 µg Mo/L. Even with the application of a safety factor, this threshold 
concentration is substantially greater than the original CEB, providing confirmation that the CEB was 
conservatively derived and not requiring further compounding of conservatism through use of safety 
factors.  
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Strontium 

The CEB for strontium was originally based on the lowest effect concentration of 49 µg/L reported by 
Birge et al. (1979) for the embryo-larval stage of rainbow trout. Again, the work of the Birge et al. 
(1978, 1979) has been questioned on the basis on quality assurance evaluation, and systematic 
anomalous study results across numerous contaminants. Most toxicity thresholds are several orders of 
magnitude greater; for example, the 21-d EC16 of 42,000 µg/L for reproduction in the daphnid D. 
magna (Biesinger and Christensen 1972). 

reevaluationReevaluation of the strontium CEB by Shell (2012) resulted in sufficient data for an 
SSD-based derivation. A CEB of 540 µg/L was derived using all data, including suspected outliers 
from the Birge studies, and a value of 6,260 µg/L was derived by removing outliers. Even when 
suspect values are retained, the revised CEB is more than an order of magnitude greater than the 
original value. Given this new information, application of an additional margin of safety to a 
questionable endpoint result is unwarranted. 

Vanadium 

The CEB for vanadium was based on the lowest reported effect concentration of 33.8 µg/L, which 
was a 28-d LC10 for the embryo-larval stage of rainbow trout reported by Birge et al. (1979). The 
authors also reported a 28-d LC50 of 170 µg/L for the embryo-larval stage of rainbow trout, which is 
in general agreement with the 28-d LC50 of 160 µg/L for rainbow trout eggs reported by Birge (1978). 
However, as mentioned previously, the Birge et al. (1978, 1979) studies have yielded anomalously 
low toxicity thresholds for numerous substances which have not been reproduced by others. Kimball 
(1978) conducted chronic toxicity tests on D. magna and fathead minnows and MATCs in these 
studies ranged from a 28-d MATC of 170 µg/L (growth of fathead minnow eggs) to a 7-d MATC of 
707 µg/L (reproduction in D. magna). Stendahl and Sprague (1982) reported 7-d LC50s that ranged 
from 1,900 µg/L to 4,400 µg/L for rainbow trout. Therefore, a CEB based on suspect Birge data is 
considered a conservative estimate of chronic effects, and does not require further conservatism and 
uncertainty through the application of a safety factor. 

Sulphide 

Wang and Chapman (1999) reviewed available literature and provided a compendium on the toxicity 
of sulphide in sediment porewater to benthic invertebrates. The lowest toxicity threshold from the 
literature review was 2 µg/L, which was a chronic no-effect level from a long-term (65-105 d) 
exposure to gammarids (Oseid and Smith 1974; in Wang and Chapman 1999). Other studies reported 
thresholds of toxicity that were at least 10-fold greater. As a comparison, the US EPA freshwater 
quality criteria for sulfide (as hydrogen sulfide) is also 2 µg/L, which is intended to be protective of 
aquatic life and human health. Accordingly, the CEB is considered to be protective and not requiring 
additional margins of safety through use of safety factors. 
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Total Phenolics 

The CEB for total phenols was based on the lowest reported effect concentration of 40 µg/L, which is 
based on a 9-d LC50 of 40 µg/L for the embryo-larval stage of the leopard frog reported by Birge et al. 
(1980; in CCME 1999c). The chronic toxicity of phenol to rainbow trout (O. mykiss) includes 27-d 
LC50 values of 70 µg/L and 120 µg/L, which were reported by Birge et al. (1979; in CCME 1999c) 
and Millemann et al. (1984; in CCME 1999c).  

Acute toxicities of aquatic invertebrates range from a 48-h LOEL (reproduction) of 190 µg/L for the 
rotifer Brachinous calyciflorus (Snell and Moffat 1992; in CCME 1999c) to a 96-h LC50 of 4,000 
µg/L for D. magna (Ewell et al. 1986; in CCME 1999c). For fathead minnows, LC50 values ranged 
from 8,300 µg/L (48-h) (Phipps et al. 1981; in CCME 1999c) to 68,000 µg/L (96-h) (DeGraeve et al. 
1980; in CCME 1999c). For the alga S. capricornutum, 96h EC50 values were between 46,500 µg/L 
and 84,500 µg/L (Thellen et al. 1989; Hickey et al. 1991; in CCME 1999c). 

Owing to the suspect nature of result from the Birge et al. studies, the use of the lowest reported effect 
concentration of 40 µg/L without application of a safety factor is considered a conservative estimate 
of chronic effects.  

In addition to the above considerations for individual substances, conservatism is introduced by the 
interpretation of toxicity tests completed using individual organisms in a lab setting, rather than 
toxicity tests involving model ecosystems or field experiments where multiple species are present. 
CEBs developed from single-species toxicity tests tend to be conservative with respect to predicting 
population or ecosystem-level effects (AEP 1996; Versteeg et al. 1999; Posthuma et al. 2002). In 
particular, single-species toxicity tests are typically completed using waters low in organic carbon and 
other solids, constituents that may reduce the bioavailability of the test compound (Versteeg et al. 
1999). Furthermore, laboratory testing is typically completed using only the dissolved form of the test 
compound; in the receiving environment, a portion of the total concentration is present in the 
particulate phase, which is generally less bioavailable. 

Given the considerations discussed above, it is Teck’s opinion that the derivation of CEBs in the 
aquatic health assessment is appropriately protective, and consistent with progression beyond generic 
WQGs to provide a site-specific assessment of potential effects. 

iii) The approach to SSD development applied for this Project considered uncertainty, not through 
application of arbitrary safety factors, but rather through consideration of uncertainty in the modeling 
of the SSD curve through the screened endpoint data. This is consistent with the key concept from the 
Federal Contaminated Sites Action Plan guidance for detailed risk assessment (Environment Canada 
2012), which emphasizes that “safety factors can be useful in the development of conservative 
screening thresholds (such as generic environmental quality guidelines) but are not recommended for 
derivation of effects thresholds used in detailed risk assessments.” 
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Uncertainty was considered in the SSD evaluation through consideration of the number of data points 
in the SSD (i.e., number of species geometric mean values available) and the degree of conformance 
to CCME (2007) preferred ecological effects endpoints (i.e., preferences for test durations, endpoint 
types, and effect sizes). Based on the above, an alternate model fit technique was applied in which a 
more conservative cumulative probability plotting procedure was applied relative to the default 
procedure. Specifically, the cumulative percent of species affected was set to 100%, rather than 
applying the Hazen plotting position method articulated in CCME (2007).  

This approach has two primary advantages: 

• The conservatism in plotting method provides a margin of safety relative to the default Hazen 
plotting position method (i.e., in the revised approach, the entire SSD curve is shifted upward and 
to the left), helping to compensate for inclusion of less-than-ideal test endpoints in the SSD. 

• The degree of conservatism is a function of the number of species; substances with fewer species 
are adjusted more than those with many species, which is appropriate given that uncertainty is 
greater when species representation is marginal.  

For these reasons, and considering the substance-specific considerations discussed in the response to 
part ii, the CEB derivation method is considered preferable to the application of arbitrary safety 
factors to individual endpoint data. 
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FORT MCKAY TECHNICAL SOC [104] 

Fort McKay requests that Teck: 

i) accepts its own predictions of guideline exceedances, and provides an assessment of the 
potential impacts to aquatic biota for each of these substances.  

ii) discusses the limitations of its dataset for establishing natural variability, and related predictive 
power where sample numbers are low (e.g., single samples, single season); and 

iii) the Application is not deemed complete until this information is provided by Teck and reviewed 
by Fort McKay and the regulators. 
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Response: 

i) The referenced discussion regarding values above water quality guideline is intended to place the 
findings in appropriate context, based on a consideration of the modelling and assessment 
uncertainties. This is consistent with a tiered approach to risk assessments, in which highly 
conservative assumptions are made initially, and refinements and uncertainty assessments applied 
only as necessary. For further details see the response to ESRD/CEAA SIR 115. 

ii) The information provided in the surface water quality baseline for the Project (see Volume 5, 
Section 5), sample locations were shown with limited baseline data because that volume focused on 
data collected specifically for the Frontier Project. However, as detailed in the response to 
ESRD/CEAA SIR 391c, additional data were used for the assessment. For details on natural 
variability of water quality in the aquatics LSA used in the assessment see the response to 
ESRD/CEAA SIR 391c. 

iii) Given the above rationale, Teck believes the Application is complete. 

FORT MCKAY TECHNICAL SOC [105] 

Fort McKay requests that Teck: 

i) develops a monitoring plan designed to validate EIA assessment predictions for water quality 
and aquatic resources and evaluates the effectiveness of mitigation;  

ii) consults with Fort McKay prior to the development of aquatic monitoring plans and prior to 
any approvals being issued for the project; and 

iii) is required by ERSD to fund and participate in a Community-Based Monitoring Program. 

Response: 

i) Teck will participate in the development of regional monitoring and environmental management 
measures and in regional initiatives such as RAMP, as stated in Volume 5, Section 4.5.9.1, Page 4-97. 
In addition, Teck will monitor water quantity and quality according to the requirements of its 
anticipated EPEA approval, and will contribute to regional sampling of water and sediment quantity 
and quality through the Joint Federal Provincial Oil Sands Monitoring Program. Teck will follow 
adaptive management practices for mine operation and closure in general, and for pit lake 
management in particular. For further details on Teck’s adaptive management approach see the 
response to ERCB SIR 88.  

ii) Teck will continue to consult with Fort McKay on concerns related to aquatic ecosystems including 
the development and execution of aquatic monitoring plans. 

iii) See the response to part ii. 
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FORT MCKAY TECHNICAL SOC [106] 

Fort McKay requests that Teck is required to provide plans to complete whole effluent toxicity tests 
to validate their predictions that are based on single substances or other methods. 

Response: 

As stated in Volume 5, Section 4.12.2.3, Page 4-185, whole effluent toxicity is based on actual 
measurements of effects to aquatic organisms, recommended by ESRD, when exposed to process-affected 
waters. In that section, and in Volume 5, Section 4.3.4.2, Page 4-18, it is also mentioned that whole 
effluent toxicity testing has the advantage of looking at potential additive, antagonistic or synergistic 
interactions of complex mixtures (including naphthenic acids, total dissolved solids and metals), as 
opposed to one-substance toxicity testing. In the assessment, measured values of acute and chronic 
toxicity were derived following the procedure described in Volume 5, Section 4.3.4.2, Page4-18. 

Teck will consult with Fort McKay on concerns related to aquatic ecosystems including the validation of 
assessment predictions through the use of monitoring programs as well as consideration for whole 
effluent toxicity tests. 

FORT MCKAY TECHNICAL SOC [107] 

Fort McKay asserts that ‘fish habitat compensation’ as implemented under the DFO’s Fish Habitat 
Policy is not sufficient to mitigate, offset or accommodate for losses to Fort McKay’s traditional use 
areas, Aboriginal fisheries and impacts on Fort McKay’s Aboriginal rights. Notwithstanding, Fort 
McKay requests that DFO consult with Fort McKay regarding fish habitat compensation plans. 
Fort McKay’s preference is for fish habitat to be enhanced in degraded areas or habitats or fish 
populations that are under stress are enhanced or stocked rather than constructing compensation 
lakes, which impacts terrestrial habitat that is important to Fort McKay for traditional use. 

Response: 

Teck completed a regional review of compensation options, including the enhancement of degraded 
areas) as presented in Volume 1, Section 2.2.3.11, Pages 2-21 to 2-22. Teck remains open to other viable 
options or solutions and expects to discuss them with the Fort McKay Sustainability Department, DFO 
and ESRD. 
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FORT MCKAY TECHNICAL SOC [108] 

Fort McKay requests that Teck presents alternative options for compensation lake source water 
and for pit lake management and that the regulators do not allow a plan that involves discharging 
end pit lake water into a fish habitat compensation lake. 

Response:  

The pit lake outflow water quality must be suitable for release to natural receiving waters with low to 
negligible effects on aquatic health. Teck is committed to participation in regional pit lake studies and to 
developing the pit lakes to meet the regulatory requirements on pit lake water quality for discharge to 
receiving waters. Additionally, Teck will conduct ongoing monitoring and water quality modelling as the 
lake designs are refined and as the lakes are filled to ensure that pit lake water quality meets expected 
targets prior to release. Therefore, Teck believes that the proposed pit lake discharge to the fish habitat 
compensation lake has a sound basis and is appropriate. As stated in the response to Fort McKay 
Technical SOC 107, Teck remains open to other viable options or solutions for fish habitat compensation 
and expects to discuss them with the Fort McKay Sustainability Department, DFO and ESRD. 

FORT MCKAY TECHNICAL SOC [109] 

Fort McKay requests that Teck consults with Fort McKay about gaining access to important 
traditional use areas, including habitation sites located near watercourses and waterbodies in the 
area. If access is not feasible, Fort McKay requests consultation about alternative options for 
pursuing traditional water-related activities in a way that is meaningful to them. 

Loss of and/or contamination of fish bearing habitats has a direct impact on traditional livelihoods. 
Fort McKay requests that Teck develop a Mitigation and Offset Plan with Fort McKay within Fort 
McKay’s that addresses loss of fish habitats, loss of access to fishing areas and contamination of fish 
bearing waters. The Mitigation and Offset Plan should include preservation of fish habitats within 
Fort McKay’s Traditional Territory and fish habitat enhancement projects determined in 
consultation with Fort McKay. 

Response: 

Teck will consult with Fort McKay about gaining access to important traditional use areas, including 
habitation sites located near watercourses and waterbodies in the area. If access is not feasible, Teck will 
consult with the Fort McKay Sustainability Department about alternative options for pursuing traditional 
water-related activities in a way that is meaningful for the community. 
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Teck has developed and will continue to design and construct the Project so that it does not result in 
adverse effects to receiving watercourses or waterbodies during operation or closure and beyond. The 
conceptual fish habitat compensation lake is being designed to support high quality fish habitat. Teck will 
continue to consult with Fort McKay on fish habitat compensation options. 

FORT MCKAY TECHNICAL SOC [110] 

Fort McKay requests further consultation with Fisheries and Oceans (DFO) regarding habitat 
compensation options and mitigation and accommodation for loss of Aboriginal fishing and fishing 
opportunities. 

Response: 

Although this request is directed to the DFO, Teck is available to participate in discussions between the 
Fort McKay Sustainability Department and DFO regarding habitat compensation options and mitigation 
and accommodation for loss of Aboriginal fishing and fishing opportunities. 

FORT MCKAY TECHNICAL SOC [111] 

Fort McKay requests that Teck discusses the importance of invertebrate drift along tributaries and 
at their confluence with the Athabasca River, and predicts the implications of lost invertebrate fish 
food for the length of River as impacted under the Application Case. 

Response: 

Within the Project area there are three watercourses that will be affected by watercourse diversions or 
close-circuiting of flows that have mouths on the Athabasca River, and thus contribute flows directly to 
the Athabasca River. Flows from the MDA are delivered to the Athabasca River at the mouths of Redclay 
Creek and Big Creek, while flows from the SDA are delivered to the Athabasca River at the mouth of 
Eymundson Creek. These watercourses all deliver flows along the right-downstream (west) bank of the 
Athabasca River. The portion of the Athabasca River adjacent to the Project area extends for a river 
distance of 26.0 km (i.e., the distance from the Eymundson Creek mouth to the Redclay Creek mouth), 
with flows from the Project area delivered at specific points associated with the three watercourse mouths. 

Invertebrate drift is an important mechanism for downstream dispersal of invertebrates and is an 
important ecological component of watercourses. It occurs through active drift (initiated by the 
invertebrate) and passive drift (due to a change in physical watercourse conditions). Postulated reasons 
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for active drift include escape from adverse conditions such as predation, excessive competition for 
resources or a change in water quality conditions (Svendsen et al. 2004). For example, peak drift rates 
generally correlate with peaks in productivity of the ecosystem, and it has been suggested that active drift 
represents excess production, and is a form of density dependent population regulation. Passive drift is 
caused by changing watercourse conditions; in particular there is a positive correlation between discharge 
and drift. In addition, the density of invertebrate drift (# individuals/m3) is generally dependent on 
watercourse size. Invertebrate drift can provide subsidies to downstream areas with respect to the 
invertebrate community and to the food base for fish. 

A large number of factors influence invertebrate drift. Some studies indicate that invertebrate production 
in headwaters is an important source of food for fish in larger watercourses and rivers (Wipfli and 
Gregovich 2002). However, it was noted that it is important to consider fish food from multiple sources 
when evaluating food availability, one of which is invertebrate drift from headwaters. It was concluded 
that headwaters may provide a relatively small proportion of prey to fish habitats on an annual basis, but 
there may be some important seasonal and spatial considerations for this prey resource (Wipfli and 
Musselwhite 2004).  

Reported drift distances vary greatly and are species-specific. Under normal flow conditions, the 
generally short drift distances that have been reported suggest that most drift originates from the 
invertebrate community immediately upstream of a given location (Waters 1965; Elliot 1971, 2002; 
Larkin and McCone 1985; Siler et al. 2001; Shearer et al. 2003; Hanson and Closs 2007). Some 
researchers concluded that most drifting invertebrates originate locally and travel only short distances 
before returning to the substratum, the actual distance varying between species. Positive and significant 
relationships between drift density and benthic abundance support localized nature of drift, with a small 
proportion of the drift thought to originate farther upstream.   

Reported drift distances for invertebrates are often reported as daily distances and typically range from 
1 m up to 60 m per day depending on the species (Waters 1965, 1972; McLay 1970; Elliot 1971; Otto 
1976; Hemsworth and Brooker 1979; Hershey et al. 1993; McIntosh and Townsend 1998; Svendsen et al. 
2004), with more than 100 m per day reported in some instances. Total drift distance over a more 
extended period (i.e., three months) has been estimated to be 2.1 km for one species (Hershey et al. 1993). 
Information provided by researchers suggests that at any one point in a watercourse, most drifting 
organisms originate from a reach of less than 100 m, with a small portion of the drift fauna likely 
originating from farther upstream, which was also demonstrated by field studies that blocked all drift and 
sampled at varying distances downstream (Waters 1965; Elliot 1971; Larkin and McCone 1985). 

Specifically looking at the three watercourses that convey flows from the Project area to the Athabasca 
River and their physical characteristics, the potential for adverse changes in benthic invertebrate drift 
along the watercourses themselves due to development of the Frontier Project is expected to be negligible, 
depending on the watercourse. 
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Under baseline conditions for both Redclay Creek and Big Creek, invertebrate drift from the upper 
watersheds and from the portions of the two watercourses located in the MDA does not currently provide 
supplementation to downstream sections of either of the watercourses, or to the Athabasca River, due to 
the presence of wetlands downstream of the MDA that lack any defined watercourse channel habitat. Due 
to planned diversions for these two watercourses, invertebrate drift will be lost in the natural sections of 
the two watercourse located in the MDA. However, invertebrate drift will be replaced to some extent by 
invertebrate production and drift in the constructed diversion channel, and the replacement of undefined 
wetlands sections with defined diversion channel sections will provide connectivity between the upper 
watersheds and the lower watercourses and allow the possibility for invertebrate drift to the lower 
portions of the two watercourses from the upper watersheds.  

For Eymundson Creek (including the Asphalt Creek drainage), invertebrate drift to downstream habitats 
is currently possible from the portion of the watershed in the SDA, but is not possible from the upper 
portion of Eymundson Creek proper, due again to the presence of a large wetlands area with no defined 
watercourse channel. Due to planned diversions in this watershed, invertebrate drift will be lost in the 
natural sections of watercourse located in the SDA. However, invertebrate drift will be replaced to some 
extent by invertebrate production and drift in the constructed diversion channel. 

Due to the generally local origin of invertebrate drift and typically short drift distances, the potential for 
changes in invertebrate drift to the 26 km section of the Athabasca River adjacent to the Project area is 
primarily dependent on changes to the lower-most portions of the three tributary drainages, and on the 
other drainages that will form part of the closure landscape. The Redclay Creek diversion will deliver 
flows to the Frontier Project fish habitat compensation lake (FHCL), which will flow to the PRM fish 
habitat compensation lake and then to the Athabasca River via the PRM fish habitat compensation lake 
outlet channel. Big Creek diversion flows will also be delivered to the Athabasca River through the PRM 
fish habitat compensation lake and outlet channel. Although the planned diversions will improve 
connectivity and the potential for invertebrate drift from the upper watersheds for these two watercourses, 
invertebrate drift to the Athabasca River is expected to depend primarily on drift characteristics in the 
lower-most portions of these two drainages and the lower Eymundson Creek drainage. However, the 
nature of the drifting organisms may change due to the combination of lotic and lentic sources in the 
lower-most portions of some of these drainages.   

Overall, changes to the volume of invertebrate drift are expected to be negligible, with invertebrate 
production occurring in the geomorphic diversion channels, the Frontier Project FHCL and the PRM fish 
habitat compensation lake and outlet channel. Additional invertebrate production is also expected to occur 
in the pit lakes, waterbodies and channels that will form the other components of the closure drainage 
system. The Project is expected to have negligible potential for changes in invertebrate drift as a food 
source for fish in the Athabasca River due to invertebrate production expected to occur in the various 
watercourses and waterbodies that will be included on the closure landscape, as well as the relatively 
minor proportion of flow in the Athabasca River provided by the tributary drainages in the Project area.  
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FORT MCKAY TECHNICAL SOC [112] 

Fort McKay requests that Teck: 

i) provides a list of substances that it considers to cause fish tainting; 
ii) provides further discussion about the potential taint caused by the presence of tainting 

compounds at low levels for a long period of exposure as might occur in their project area; and 
iii) is required by the regulators to develop and implement a tainting monitoring program. 

Response: 

i) Process-affected water compounds known to taint fish flesh are provided in Volume 5, 
Section 4.12.2.3, Table 4-35, Page 4-92. 

ii) Teck supports ongoing research into potential fish tainting by oil sands process water and compounds. 
Research is currently being done by CONRAD. As more information becomes available, Teck will 
revisit conclusions in the assessment related to fish tainting, and will reconsider the need for 
additional monitoring and mitigation. 

iii) See the response to part ii. 

FORT MCKAY TECHNICAL SOC [113] 

Fort McKay requests that Teck provides Fort McKay with a copy of its fishing and hunting policies 
for staff and contractors and consults with Fort McKay regarding this. 

Response: 

Teck has not yet developed a hunting and fishing policy for staff and contractors on site, but is committed 
to developing a policy that will prohibit staff and contractors from recreational hunting and fishing in the 
Project area while working on site and staying at the project lodge. Teck will develop an access 
management plan with input from potentially affected Aboriginal communities, including Fort McKay. 
Teck will consult with Fort McKay and other potentially affected Aboriginal communities during the 
development of these policies.  
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FORT MCKAY TECHNICAL SOC [114] 

Fort McKay requests that ESRD consults with Fort McKay regarding fisheries population 
management and access management within Fort McKay’s Traditional Territory and including the 
area of the Frontier Project. 

Response: 

Teck supports this recommended dialogue and sees this as part of the development of an access 
management plan for the Project in conjunction with potentially affected Aboriginal communities, public 
stakeholders, industry and ESRD.  

FORT MCKAY TECHNICAL SOC [115] 

Fort McKay requests that Teck re-does the soil acidification assessment using a modelling 
approach consistent with the Acid Deposition Management Framework and that the Application is 
not deemed complete until this is done and Fort McKay and the regulators have reviewed and 
commented on the assessment. 

Response: 

The rationale for presenting an analysis based on the fixed-case is presented in Volume 6, Section 2.8.2.1, 
Page 2-60, and in the response to ESRD/CEAA SIR 194. 

FORT MCKAY TECHNICAL SOC [116] 

Fort McKay requests that Alberta Environment and Sustainable Resources revises the 
requirements for soil acidification assessments in EIA Terms of Reference for oil sands projects to 
use a modelling approach consistent with the Acid Deposition Management Framework. 

Response: 

The rationale for presenting an analysis based on the fixed-case is presented in Volume 6, Section 2.8.2.1, 
Page 2-60, and in the response to ESRD/CEAA SIR 194. 
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FORT MCKAY TECHNICAL SOC [117]  

Fort McKay requests that Alberta Environment and Sustainable Resources require as part of any 
operating approval that Teck participates in regional initiatives to collect current soil data 
regarding acidification. 

Response: 

Teck does not object to this recommendation and has committed to participating in the Terrestrial 
Environmental Effects Monitoring (TEEM) committee of WBEA (see Volume 6, Section 2.8.33.1, 
Page 2-70). 

FORT MCKAY TECHNICAL SOC [118] 

Fort McKay requests that regulators require proponents of EIAs to assess Base Case, Application 
Case and Planned Development Case against pre-development conditions (pre 1965) for soil 
acidification assessments. 

Response: 

The assessment of soil acidification completed for the Project (see Volume 6, Section 2.8, Pages 2-59 to 
2-70) provided a comparison of assessment cases to predevelopment conditions (i.e., predevelopment 
potential acid input (PAI) deposition in the PAI study area ranged from -0.0221 to 0.0233 keq H+/ha/a) 
(see Volume 6, Section 2.8.3, Page 2-62). 

FORT MCKAY TECHNICAL SOC [119] 

Fort McKay requests that Teck provides vegetation data for the PAA as a reference point to 
compare the impacts of the Project to existing baseline conditions. The PAA was established as 
greater than the Project footprint to achieve a more conservative assessment of vegetation impacts, 
as some of the Frontier Project disturbance is not yet fully planned. Fort McKay requests that the 
Application is not deemed complete until this assessment is provided and Fort McKay and the 
regulators have reviewed and commented on it. 
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Response: 

Volume 6, Section 3.6.3, Table 3-14, Pages 3-52 to 3-54 presents Base Case and Application Case 
changes to vegetation communities in the terrestrial LSA for maximum build-out and compares the 
change between Base Case and Application Case. Land disturbance associated with the PAA is provided 
through the change from Base Case to Application Case at maximum build-out. Community diversity was 
assessed for both the Base Case and Application Case relative to predevelopment (see Volume 6, 
Section 3.6.7, Pages 3-72 to 3-76). 

FORT MCKAY TECHNICAL SOC [120]  

Fort McKay requests that in addition to its current methodology, Teck includes simulations of 
natural disturbance on the landscape (i.e., fire) to more accurately represent the natural variation 
of soil and vegetation types that might have been present in the pre-development landscape (i.e., 
pre-1965). Teck should also integrate historical data to form a more accurate picture of the pre-
industrial development conditions. Further, the vegetation project assessments should be directly 
related to pre-industrial disturbance conditions, rather than using Base Case or the existing 
landscape as a reference point. Fort McKay requests that the update of the pre-disturbance 
conditions is completed prior to the Application being deemed complete. 

Response: 

The vegetation assessment did include natural disturbances (i.e., fire) in the assessment. Fire was 
incorporated into the vegetation assessment using both historical data as well as through future 
simulations. Historical data was incorporated through the use of Alberta Vegetation Inventory (AVI) data 
for the terrestrial LSA. AVI includes a stand origin (i.e., time since fire) as part of its attribute structure. 
AVI was updated to reflect forest growth as well as fires that had occurred since completion using the 
Alberta Historical Fire Database (ASRD 2011, Internet site). Data for the vegetation and wildlife RSA 
was also updated to incorporate fires from the Alberta Historical Fire Database. Forest fires were 
subsequently simulated for the time period required for the temporal snapshot (see Volume 6, 
Section 3.5.2.1, Pages 3-29 to 3-32 for further details).  

As the vegetation assessment considered time dependent components in the assessment of community 
diversity (i.e., structural stage) it was necessary in the assessment to ensure that the temporal snapshot 
evaluated between reference conditions (i.e., predevelopment) and assessment cases were equivalent. If 
the temporal snapshot had not been equivalent then the assessed change between predevelopment and 
each case would not have only reflected differences caused by development but also differences 
associated with forest growth and fire (i.e., time dependent components). As the purpose of the 
assessment is to identify change caused by Project specific and cumulative developments relative to 
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predevelopment and not change associated with forest growth and fire, temporal consistency was 
required. Teck completed the assessment at predevelopment and not preindustrial to provide a 
conservative assessment (i.e., no disturbance).  

References:  
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ttp://www.srd.alberta.ca/Wildfire/WildfireStatus/HistoricalWildfireInformation/SpatialWildfire 
Data.aspx. Accessed: May 2011. 

FORT MCKAY TECHNICAL SOC [121] 

Fort McKay requests that Teck compares all Project effects assessments to pre-development 
conditions, as per the request above and that the Application is not deemed complete until this is 
done and has been reviewed and comments on by Fort McKay and the regulators. The assessment 
cases provided in the Application do not provide a comprehensive comparison of all of the Project 
effects to pre-development conditions. 

Response: 

The vegetation assessment compared regional landscape, community and species diversity key indicators 
relative to a conservative predevelopment reference point (i.e., with all disturbances removed from the 
landscape). For emissions effects, background levels of NO2, SO2, PAI and nitrogen-deposition are 
provided, however the assessment is appropriately completed relative to identified ecological thresholds.  

For details on development of the predevelopment landscape, see the response to Fort McKay Technical 
SOC 120. 

FORT MCKAY TECHNICAL SOC [122] 

Fort McKay requests that Teck provides a formal plan as to how it will protect and reclaim 
traditional use species. 



FMFN TECHNICAL SOC RESPONSES  Page 108 

Response: 

Teck recognizes the importance of traditional use plant species and has included a diversity of vegetation 
types that include species of importance to potentially affected Aboriginal communities in reclamation 
planning including Jack pine and other tree species, berry producing shrubs and rat root. As land is 
cleared, seeds of species of cultural importance will be harvested and collected for use in propagation and 
revegetation establishment (see Volume 6, Section 3.6.10, Pages 3-77 to 3-78). 

Teck will work with Fort McKay as well as other potentially affected Aboriginal communities to develop 
a formal plan on the protection and reclamation of traditional use species. 

FORT MCKAY TECHNICAL SOC [123] 

Fort McKay requests that Teck completes an on-the-ground traditional plant survey for the LSA, 
and specifically report project effects to traditional plants in both the PDA and PAA and that the 
Application is not deemed complete until this is done. 

Response: 

Teck was provided a traditional use species list by Fort McKay. Using this list, the potential for 
traditional use of plant species was assessed for the terrestrial LSA (see Volume 8, Section 6.6, 
Pages 6-23 to 6-45 and the response to ESRD/CEAA SIR 474c for further details). 

Teck will discuss the need for additional on-the ground traditional plant surveys with Fort McKay. 

FORT MCKAY TECHNICAL SOC [124]  

Fort McKay requests that Teck completes a cumulative effects assessment, PDC, for traditional 
land use within the RSA, and that this assessment include the Shell Pierre River Mine Project as 
part of the PDC and that the Application is not deemed complete until this is done. 

Response: 

A cumulative effects assessment for traditional land use was completed for the Frontier Project and 
included a PDC (see Volume 8, Section 6.6.5, Pages 6-41 to 6-44). The conclusion is the same whether 
the PRM project is included in the Base Case or PDC. For a list of developments included in the PDC for 
the traditional land use assessment as well as for other components (see Volume 3, Appendix 1C, 
Section 1C.1, Pages 1C-1 to 1C-14). 
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FORT MCKAY TECHNICAL SOC [125] 

Fort McKay requests that Teck develops a monitoring program to assess the success of reclamation 
on tailings sands specifically, to determine if there is indeed a conversion of these sites to novel 
ecosystems following reclamation. This program will monitor tailings sands reclamation and 
develop strategies to mitigate the development of novel ecosystems by identifying management 
actions to achieve the reclamation requirements outlined in the EPEA approvals and the Guidelines 
for Reclamation to Forest Vegetation in the Athabasca Oil Sands Region 2nd Edition. 

Response: 

Teck will develop a monitoring program to assess the success of reclamation on tailings sands to 
determine if novel ecosystems develop following reclamation. The need to undertake action to change the 
trajectory back towards typical ecosystems will depend on discussions and guidance provided by ESRD 
and Aboriginal communities, including Fort McKay as well as results of regional research being done by 
CEMA and other groups. See also the response to ESRD/CEAA SIR 473 for additional clarification on 
novel ecosystems. 

FORT MCKAY TECHNICAL SOC [126] 

Fort McKay requests that the Government of Alberta, as part of a regulatory approval, ensures 
that Teck is required to reclaim the land so that the reclaimed soils and landforms are capable of 
supporting a self-sustaining, locally common boreal forest, regardless of the end land use and to 
implement reclamation practices that will achieve the reclamation goals outlined in the Guidelines 
for Reclamation to Forest Vegetation in the Athabasca Oil Sands Region 2nd Edition. 

See Requests under Wetlands in the C&R Section (Section 21.2) that address Fort McKay’s 
concerns regarding Teck’s wetland reclamation plan and assumptions.  

Response: 

As outlined in Volume 6, Section 3.6.5.1, Pages 3-55 to3-57, Teck has developed a conceptual 
reclamation plan that follows the: 

• Guidelines for Reclamation to Forest Vegetation in the Athabasca Oil Sands Region (AENV 2010) 
• Guideline for Wetland Establishment on Reclaimed Oil Sands Leases Revised (2007) Edition (AENV 

2008) 
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Teck is fully supportive of and has every intention of reclaiming the land so that the reclaimed soils and 
landforms are capable of supporting a self-sustaining, locally common boreal forest, regardless of the end 
land use and to implement reclamation practices that will achieve the reclamation goals outlined in 
reclamation guidelines specific to the oil sands region. It is expected that the anticipated approval for the 
Frontier Project will require Teck to meet these requirements. 

References: 

AENV (Alberta Environment). 2010. Guidelines for Reclamation to Forest Vegetation in the Athabasca 
Oil Sands Region. Prepared by the Terrestrial Subgroup of the Reclamation Working Group of 
the Cumulative Environmental Management Association, Fort McMurray, Alberta. 

AENV. 2008. Guideline for Wetland Establishment on Reclaimed Oil Sands Leases (2nd edition). 
Prepared by Harris, M.L. of Lorax Environmental for the Wetlands and Aquatics Subgroup of the 
Reclamation Working Group of the Cumulative Environmental Management Association. Fort 
McMurray, Alberta. 

FORT MCKAY TECHNICAL SOC [127] 

Fort McKay requests that Teck completes a lichen survey as part of the rare plant vegetation plot 
surveys as some lichen species from this region are listed in the Species at Risk Act. 

Response: 

Lichen surveys have not been consistently included as part of rare plant surveys in the oil sands region 
and oil sands mine applications that have not completed lichen survey have been deemed complete. Teck 
did not include lichen species as part of field surveys completed for the Project. The Species at Risk Act 
(SARA) registry does not identify any currently listed lichen species (i.e., July 2012) as having ranges that 
extend into Alberta (Species at Risk Act Public Registry 2012). 

References: 

Species at Risk Act Public Registry. 2012. Advanced search for lichen. Available at: 
http://www.sararegistry.gc.ca/search/advSearchResults_ 
e.cfm?stype=species&advkeywords=lichen. Accessed October 2012. 
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FORT MCKAY TECHNICAL SOC [128] 

Fort McKay requests that ESRD requires Teck to implement a monitoring and control program 
for non-native and invasive species during the construction, operation, reclamation and closure 
phases of the project to ensure that these species do not invade disturbed sites and compete with 
native species. 

Response: 

Weed control was identified as an important component of Teck’s vegetation management plan 
(see Volume 1, Section 13.5.3, Pages 13-65 to 13-66).  

Teck is fully supportive and has every intention of implementing a monitoring and control program for 
non-native and invasive species during the construction, operation, reclamation and closure phases of the 
Project to ensure that these species do not aggressively invade disturbed sites and compete with native 
species. It is expected that the anticipated approval for the Frontier Project will require Teck to address 
these objectives. 

FORT MCKAY TECHNICAL SOC [129] 

Fort McKay requests that ESRD requires Teck to avoid the use of seed mixes for erosion control to 
reduce the potential for introducing persistent grass species and to ensure that the natural recovery 
of vegetation communities on site is returned to those of pre-disturbance conditions. Furthermore, 
BMP 15 in Alberta Environment and Water (2012) indicates that the use of seed mixes should be 
avoided to preserve propagule diversity and integrity. If a seed mix is used, Fort McKay requests 
that the seed mix contain only native species local to the project area. 

Response: 

As outlined in Volume 1, Section 13.5.3, Pages 13-65 to 13-66, in the event that a seed mix is required, 
Teck will only use certified seed mixes or temporary vegetation in the form of a low growing non-
persistent cover crop (e.g., barley) in compliance with ESRD requirements for seed mix (see Volume 1, 
Section 13.5.2.1, Pages 13-48 to 13-53 and the response to ERCB SIR 102). 
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FORT MCKAY TECHNICAL SOC [130] 

Fort McKay requests that the return of the site to pre-disturbance conditions is included as a 
condition of any approvals issued for the Project. See also reclamation and certification requests in 
Section 21.2. 

Response: 

Due to changes in topography resulting from reclamation landforms the reclamation landscape will have 
similar characteristics to existing conditions but will not be identical to pre-disturbance conditions. 
However, Teck has every intention of reclaiming the land so that the reclaimed soils and landforms are 
capable of supporting a self-sustaining, locally common boreal forest, regardless of the end land use and 
to implement reclamation practices that will achieve the reclamation goals outlined in reclamation 
guidelines specific to the oil sands region. It is expected that the anticipated approval for the Frontier 
Project will require Teck to meet these requirements.  

FORT MCKAY TECHNICAL SOC [131] 

Fort McKay requests that research and studies are conducted to understand forest establishment 
on reclaimed landscapes, and to develop models for predicting landscape patterns and reclamation 
trajectories. Fort McKay believes these types of studies can be used to develop guidance to assist in 
regional reclamation planning. 

Response: 

Since submitting the Application, Teck became a founding member of COSIA, which is dedicated to 
improving environmental performance in the oil sands region. It is anticipated that research in the Land 
Environmental Priority Area will increase certainty in reclamation planning. 

In addition, Teck has committed to participation in the following regional committees and research 
organizations as part of the application (see Volume 6, Section 3.6.11.1, Page 3-78): 

• CEMA 
• CONRAD 

These groups are involved in a variety of research programs designed to understand ecosystem dynamics 
and to enhance reclamation efforts in the Athabasca Oil Sands Region. Ongoing research and the 
application of relevant findings will be applied to the Project’s reclamation program, where appropriate, 
to ensure that reclamation objectives are met.  
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As discussed in Volume 1, Section 13.9.3, Teck will draw upon reclamation experience gained at its 
global mining operations, many of which exist in northern or high elevation settings. Some of this 
research has been contributed to COSIA to improve the performance of reclamation in the oil sands 
region.  

FORT MCKAY TECHNICAL SOC [132] 

Fort McKay requests that Teck evaluates if old-growth forests will develop in the undisturbed 
areas of the study area as predicted, based on available literature, research and other case studies.  

Response: 

The largest area of old growth in the vegetation and wildlife RSA is directly west of the PAA on the 
slopes of the Birch Mountains (see Volume 2, Section 8.3.2, Figure 8-10, Page 8-34). In addition, there 
are currently mature forest areas to the north and west of the PAA. Boreal forest naturally ages to mature 
forest and, ultimately, to old growth in the absence of fire (Bergeron et al. 1998; Schneider 2002) or 
anthropogenic disturbance. It is reasonable to expect that there will be old growth forest present to the 
west and north of the PAA throughout Project operations and at closure based on Project schedule, a fire 
return interval of 80-years (Andison 2003; Silvatech 2008) and the patchy nature of fire in the boreal 
forest (Ajith et al. 2009).  
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FORT MCKAY TECHNICAL SOC [133] 

Fort McKay requests that Teck is required to support and participate in regional monitoring (i.e., 
Terrestrial Environment Effects Monitoring Program and biodiversity monitoring) to monitor 
potential effects of air emissions on vegetation resources. 

Response: 

As part of the Application, Teck committed to participate in regional committees focused on managing 
and monitoring effects of air emissions on vegetation resources (see Volume 6, Section 3.8.11.1, 
Page 3-131), including: 

• CEMA NOx–SO2 Management Working Group (now the Air Working Group) 
• TEEM, a working group of WBEA.  

FORT MCKAY TECHNICAL SOC [134] 

Fort McKay requests that Alberta and Canada consult with Fort McKay regarding the governance, 
design and implementation of the World Class Monitoring System with regard to air, land and 
water monitoring and the inclusion of community-based monitoring. 

Response: 

Teck is contributing to the funding of the Federal Provincial Joint Monitoring Program designed to 
confirm ecological integrity of the land, air and water within and beyond the oil sands region. 

FORT MCKAY TECHNICAL SOC [135] 

Fort McKay requests that Teck provides scientific support (in the form of literature citations 
and/or studies) regarding their assessment of SO2, NO2, and nitrogen deposition impacts to 
vegetation as “reversible” over the long-term within the RSA. Further, Fort McKay requests that 
Teck explains how results from studies of air pollution effects in Europe transfer to the boreal 
systems of northeastern Alberta. 
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Response: 

Several studies have shown evidence that effects of NO2 fumigation on vegetation are reversible. Five 
such studies are cited in Volume 6, Section 3.8.7, Page 3-129. These studies have examined a diversity of 
vegetation types in areas around the world including boreal forest in Scandinavian Europe. Vegetation 
communities are similar in northern North America and Europe with many of the same genera and species 
occurring on both continents (see Johnson et al. 1995; Crum and Anderson 1981). Alewell (2001) shows 
a similar reversibility of SO2 levels in soils in Europe. 

Although, there have been no long-term air emissions studies conducted to date within the vegetation and 
wildlife RSA, air monitoring is underway in the vegetation and wildlife RSA and throughout the oil sands 
region (ESRD 2012, internet site; Environment Canada 2011). 
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FORT MCKAY TECHNICAL SOC [136] 

Fort McKay is concerned about air pollution effects to vegetation during and following the Frontier 
Project operation, and requests that Teck implements a monitoring program to understand 
nitrogen and sulphur deposition and effects to vegetation and soils in the LSA throughout the 
duration of the mine operation. 

http://environment.alberta.ca/apps/OSIPDL/Browser
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Response: 

Teck plans to participate in regional committees committed to managing and monitoring effects of air 
emissions on vegetation resources including the TEEM, a working group of WBEA (see Volume 6, 
Section 3, Page 3-131). TEEM’s overall objective is to monitor air related effects on natural ecosystems 
to allow for informed decisions. With participation in regional committees, Teck anticipates that with 
their participation, monitoring and research programs directed by regional committees would include 
areas associated with the Frontier Project (i.e., terrestrial LSA).  

FORT MCKAY TECHNICAL SOC [137] 

Fort McKay requests that the regulators develop meaningful criteria to assess disturbance of 
ecosystems and landscapes and establish thresholds for disturbance that consider long term effects 
on biodiversity, traditional land use, economic forests, rare plants and rare plant communities and 
wetland destruction or degradation in the Fort McKay Traditional Lands, in consultation with Fort 
McKay. 

Response: 

Teck has completed an assessment of vegetation and wetlands and has used assessment criteria based on 
accepted resource objectives or ecological thresholds specific to vegetation diversity (where available) 
and those based on scientific literature (see Volume 6, Sections 3.3.5 to 3.3.6, Pages 3-14 to 3-16). As 
such, Teck supports the use of meaningful criteria in the assessment process. Teck will continue to 
consult with Fort McKay regarding Project and cumulative effects to vegetation and wetlands in the 
region. 

FORT MCKAY TECHNICAL SOC [138] 

Fort McKay requests that Teck establishes a biodiversity monitoring program based on a 
reference-condition approach, to collect data on undisturbed areas and reclaimed areas in order to 
quantify how similar conditions and successional patterns on reclaimed landscapes are to the 
natural landscape. 
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Response: 

Teck will comply with reclamation criteria for the oil sands region that identify targets for environmental 
performance and mitigation success, including those related to biodiversity, when those parameters have 
been established. The Cumulative Environmental Management Association is currently evaluating the use 
of a reference condition approach to evaluating reclamation success as well as finalizing the draft 
Reclamation Certification Framework. It is anticipated that these documents will provide guidance and 
specify targets for monitoring, management and the reclamation certification process once complete and 
will likely be a requirement of the anticipated approval for the Project. It is expected that the anticipated 
EPEA approval will require monitoring of reclamation progress on an annual basis once reclamation has 
begun for the Project. Additionally, Teck intends to consult with Fort McKay on development of a 
detailed reclamation plan, including reclamation monitoring. Teck will include results of new research 
and strategies and goals identified in future ecosystem frameworks and guidelines such as the pending 
biodiversity framework associated with the LARP as part of detailed reclamation planning.  

FORT MCKAY TECHNICAL SOC [139] 

Fort McKay requests that the regulators ensure the effects of the Project and the cumulative effects 
of regional development on biodiversity are assessed: 

i.) with the assumption that reclamation does not prove completely successful at returning a suite 
of native plant and animal species to the project-area landscape; 

ii) during the time period the study area is “functionally” unreclaimed – that is, during the time 
period that Project footprint features are unreclaimed, plus the subsequent period until return 
of ecological function and form similar to pre-disturbance conditions can be conclusively 
demonstrated; and 

iii) that the application is not deemed complete until this work is done. 

Response: 

Teck provided an assessment of the Project at both the terrestrial LSA and vegetation and wildlife RSA 
scale with the Project at maximum build-out (see Volume 6, Section 1.1.4.2, Pages 1-8 to 1-9). The 
maximum build-out scenario represented a worst-case scenario with no consideration for Project 
progressive reclamation. Teck followed a conservative approach and for key indicators associated or 
dependent on vegetation types (i.e., peatlands) considered effects irreversible (see for example Volume 6, 
Section 3.6.7, Pages 3-72 to 3-76 and Section 4.5.19, Pages 4-234 to 4-247). 
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FORT MCKAY TECHNICAL SOC [140] 

Fort McKay requests that the regulators ensure through protected areas, access management and 
other management tools identified in the TEMF and by Fort McKay in its submissions regarding 
the Lower Athabasca Regional Plan (November 7, 2010 and June 6, 2011), that sufficient habitat 
and wildlife populations are maintained to allow the repopulation of reclaimed areas. Where these 
tools or mitigation measures are to be adopted within Fort McKay’s Traditional Territory, Fort 
McKay requests that it is involved in development, implementation, and evaluation of these 
measures. 

Response: 

Teck has identified a number of strategies to mitigate effects of the Project on wildlife (see the response 
to Fort McKay Technical SOC 17) and will consult with Fort McKay on these strategies. In addition, 
Teck will consult with Fort McKay on an access management plan specific to the Frontier Project. 

FORT MCKAY TECHNICAL SOC [141]  

Fort McKay requests that, as an approval condition, Teck is required to demonstrate a vigourous 
commitment to plan for biodiversity restoration in its reclamation program, and within two years 
of approval to develop a work plan to accomplish this objective, in co-operation with regional 
committees that allow for Fort McKay’s detailed and meaningful involvement and input or other 
forums, acceptable to Fort McKay. 

Response: 

The revegetation plan for the Frontier Project is currently at the conceptual level of planning and as such 
has followed current oil sands region revegetation guidelines including:  

• Guidelines for Reclamation to Forest Vegetation in the Athabasca Oil Sands Region (AENV 2010) 
• Guideline for Wetland Establishment on Reclaimed Oil Sands Leases Revised (2007) Edition (AENV 

2008) 

Teck’s conceptual reclamation plan has included diversity in the closure landscape through the inclusion 
of variable topography, moisture regimes, aspect and mesotopograhy. Conceptual revegetation plans have 
included a diversity of vegetation types that will support biodiversity in the closure landscape.  

In addition, Teck has committed to participation in regional committees and research organizations as part 
of the Application (see Volume 6, Section 3.6.11.1, Page 3-78). 
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In the context of these regional committees and elsewhere Teck will incorporate input from Fort McKay 
in the development of more detailed reclamation plans that will include planting of a greater diversity of 
species with the goal of increasing biodiversity. 

References: 
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FORT MCKAY TECHNICAL SOC [142]  

Fort McKay requests that Teck presents clear justification for not including potential synergism in 
their HHRA and comment whether potential synergism could occur within the identified CofC and 
other chemicals already present in the regional air and water sheds and further explain how the 
exclusion of synergism supports conservatism in their HHRA approach. 

Response: 

The HHRA assumed that when the exposure limits for chemicals of potential concern (COPCs) had the 
same toxicological endpoint or target tissue the effects of the COPCs could be assumed to be additive. 
This approach is consistent with current risk assessment guidance, as outlined below.  

The current guidance for completing EIAs in Alberta set forth by Alberta Health, Guidance on Human 
Health Risk Assessment for Environmental Impact Assessment In Alberta (Alberta Health 2011), makes 
the following statement regarding mixture toxicity: 

“… due to the large number of possible combinations of chemicals which may be associated with a 
particular source or project, regulatory agencies do not typically specify approaches for assessing 
the effects of mixtures for anything other than well-defined chemical groups. It is the responsibility of 
the risk assessor to evaluate all chemicals of concern in an HHRA for potential chemical interactions. 
In general, it is considered cautious to assume that the effects may be additive, unless it can be 
specifically demonstrated that different chemicals have different mechanism of action on the same 
cellular target…” 
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In addition, Health Canada (2012) states: 

“For simultaneous exposure to other multiple COPCs, determined to have similar target tissues and 
mechanisms of action … should be assumed to be additive, and should be summed for those 
substances”.  

As such, the approach taken in the HHRA is consistent with those described in health risk assessment 
guidance documents from Alberta Health (2011) and Health Canada (2012). 

References: 
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FORT MCKAY TECHNICAL SOC [143]  

Fort McKay requests that Teck re-evaluates the integrity of the measurements contained in the 
2005 Golder report, and validity of its conclusions, and amends the acrolein section of the HHRA. 

Response: 

For a detailed response that provides a critical review of the Golder (2005) report, see the response to Fort 
McKay Technical SOC 144.  

FORT MCKAY TECHNICAL SOC [144]  

Fort McKay requests that Teck rewrites its HHRA for acrolein with particular attention to a more 
realistic statement of conservatism, which accepts that conservatism is not as inherently strong in 
their HHRA as the HHRA claims. 

Response: 

The above interpretation of the Golder (2005) study is incomplete, as Fort McKay does not differentiate 
between the two phases of the sampling study, and appears to only focus on the scoping study, rather than 
the overall findings of both the scoping and comprehensive studies that were completed. The findings of 
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Teck’s detailed review of the Golder (2005) report and the concerns expressed by Fort McKay relating to 
this study are provided below. In 2005, a two-part acrolein monitoring program was completed at the 
Suncor and Albian Sands facilities and in the communities of Fort McKay and Fort McMurray (Golder 
2005). These studies were cited to present context surrounding the predicted air concentrations of acrolein 
in the HHRA. Points of clarification regarding the Golder (2005) study are provided below.  

A scoping sampling program was initially carried out between June13 and 17, 2005 in order to determine 
the sample volume required to quantify ambient acrolein concentrations in the region. Fifteen samples 
were collected during the scoping sampling program. Sampling times ranged from 49 minutes to 15 hours 
as a result of the battery life for the sampling pumps. The shorter the sampling time, the lower the sample 
volume, and the higher the estimated method detection limit (MDL) for acrolein. Acrolein concentrations 
were below the MDL of the laboratory analysis in all samples collected for the scoping program, where 
the MDL ranged between 0.08 µg/m³ (at Fort McKay WBEA station) and 20 µg/m³ (at Suncor Steepbank 
Mine). The MDL of 20 µg/m³ was based on the shortest sampling time of 49 minutes. The second highest 
MDL of the scoping sampling program was 4.0 µg/m³. A geometric mean MDL of 0.85 µg/m³ was 
calculated for the scoping sampling program. Because this sampling program revealed that the sample 
volumes were not sufficient to accurately quantify ambient acrolein concentrations in the region (all 
samples were below the MDL), the comprehensive program focused on collecting larger sample volumes 
(bearing in mind any power source limitations). 

The comprehensive sampling program took place between June 27 and July 2, 2005, during which time a 
total of 67 samples were collected. Sampling times ranged from 3 to 32 hours. Again, acrolein 
concentrations were below the MDL of the laboratory analysis in all samples collected. In the 
comprehensive sampling program, the MDL ranged between 0.04 and 2.7 µg/m³, with the geometric 
mean MDL estimated to be 0.26 µg/m³. 

Because of the difficulties associated with small sample volume and subsequently high MDL experienced 
in the scoping sampling program, the HHRA focused its discussion of ambient acrolein concentrations in 
the oil sands region on those samples collected as part of the comprehensive sampling program. Had the 
HHRA considered the combined dataset for the scoping and comprehensive sampling programs, the MDL 
would have ranged between 0.04 and 20 µg/m³, with the geometric mean MDL estimated to be 
0.33 µg/m³. 

In the HHRA, the highest 1-hour acrolein concentration was 6.25 µg/m³, and the highest annual air 
concentration 0.5 µg/m³. These predicted ground-level air concentration of acrolein are above the 
geometric mean MDLs for the comprehensive study (0.26 µg/m³) and the combined results of the scoping 
and comprehensive studies (0.33 µg/m³).. The predicted acute acrolein air concentration of 6.25 µg/m³ is 
above the upper end of the MDL range evaluated in the comprehensive study (2.7 µg/m³).As such, the 
comparison of the HHRA results to the measured concentrations from the Golder (2005) study is valid.  

Fort McKay states the US EPA reference concentration value used in the HHRA is 0.02 µg/m³. This 
statement is incorrect, as this exposure limit was not used in either the acute or chronic assessment in the 
HHRA. Volume 7, Section 2.7.2, Table 2-13, Pages 2-42 to 2-47, of the HHRA indicates that the selected 
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acute value was the 1-hour value of 2.5 µg/m³, and that the selected chronic value was 0.35 µg/m³. Both 
values were derived by the California Office of Environmental Health Hazard Assessment (OEHHA) not 
from the US EPA. The toxicity profile for acrolein included in Volume 7, Appendix 2A, Section 2A.10, 
Pages 2A-31 to 2A-36, indicates in that the OEHHA values of 2.5 µg/m³ (acute) and 0.35 µg/m³ (chronic) 
were selected.  Further, in Section 2A.10 of the HHRA, it is specifically noted that the chronic US EPA 
value (US EPA 2003) of 0.02 µg/m³ was not selected for the following reasons: 

• The key study that is the basis of the OEHHA value was published in 2008, compared to the 1978 
study that is the basis of the US EPA value. The science that the selected limit was based on is more 
up to date.  

• The OEHHA value took into account dosimetry data to account for the gas flux across the olfactory 
epithelia in the study animals compared to humans. The US EPA did not complete this.  

As such, the statement in the SOC (see Fort McKay Sustainability Department 2012) that the exposure 
limit used is below the calculated MDLs obtained from the Golder (2005) study is erroneous, as the 
statements are based on what appears to be an incomplete interpretation of Golder (2005) and 
comparisons are made against an exposure limit that was not used in the HHRA. The exposure limit that 
was used (the OEHHA value of 0.35 µg/m3) is above the geometric means of 0.26 µg/m3 (comprehensive 
study, Golder 2005) and 0.33 µg/m3 (combined results of the scoping and comprehensive studies, Golder 
2005). Thus the limits of detection are relevant, and not magnitudes above the safe limit. The conclusions 
of the HHRA where a comparison was made to data obtained in Golder (2005) study are maintained. In 
addition to the citation of the Golder (2005) study, three other statements were made as to why the results 
of the assessment of acrolein were conservative:  

• At the residential location with the highest predicted hourly acrolein concentration, there is a 
negligible to non-existent degree of change between the Base Case and Application Case in both the 
magnitude of the predicted air concentrations and the frequency of exceedances. This trend is 
consistent with what is being predicted for Fort McKay. 

• The overall frequency with which exceedances of the acute exposure limit may occur is generally 
low. In no instances are ambient concentrations being predicted near the threshold at which people 
could experience symptoms of mild irritation. 

• There is a margin of safety incorporated into the acute acrolein exposure limit. Thus the exceedance 
of the limit does not necessarily indicate that people will be adversely affected. All predicted 
concentrations are well below the reported LOAEL of 140 µg/m³ in humans. 

For the reasons stated, the conclusions of the acute inhalation assessment for acrolein are valid.  
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October 2005. 

US EPA (United States Environmental Protection Agency) 2003. Integrated Risk Information System 
(IRIS) Summary for Acrolein (CASRN 107-02-8). Inhalation RfC Assessment. Accessed online at: 
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FORT MCKAY TECHNICAL SOC [145]  

Fort McKay requests that Teck reviews the other non peer-reviewed reports relied upon in the EIA 
and assesses them for reliability and validity. 

Response:  

Clarification regarding the Golder study and how the conclusions of the assessment are upheld is 
provided in the response to Fort McKay Technical SOC 144.  

The results of the HHRA are based upon approaches and information that are considered to be reliable 
and valid.  

FORT MCKAY TECHNICAL SOC [146]  

Fort McKay requests that Teck is required to use a holistic approach to human health risk 
assessment that addresses community comments and concerns (note that the EIA ToR specify that 
any health issues raised by stakeholders need to be taken into account in the assessment of health). 
Fort McKay also requests that the human health assessment is revised to include a risk assessment 
on the likely health impacts of the Frontier project on all determinants of health (list provided in the 
health review) and that the application is not deemed complete until this is done. 

Response: 

In assessing the potential health risks associated with the Project, Teck undertook a deterministic 
toxicological-based assessment of the potential effects of the Project on the health of both wildlife and 
human receptors, as required in Section 6 of the TOR. The completed assessment detailed the potential 
health implications of the compounds which may be released using chemical analysis and predictive 

http://www.epa.gov/iris/subst/0364.htm
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models, and compared the results to published exposure limits rather than applying a holistic approach to 
health.  

The TOR did not specifically require the completion of a health impact assessment (HIA); however, many 
of the components typically included in an HIA were included in the HHRA (see Volume 7, Section 2.9, 
Pages 2-55 to 2-59) as well as the Aboriginal and Public Stakeholder Consultation Section of the 
assessment (see Volume 1, Section 17), the socio-economic assessment (see Volume 1, Section 16) the 
Human Health Risk Assessment (see Volume 7, Section 2) and the traditional land use assessment 
(see Volume 8, Section 6).  

Volume 7, Section 2.9, Pages 2-55 to 2-59, outlines the baseline human health conditions in the area and 
discusses in detail the results of the environmental and health studies that have been conducted in the 
area, including the epidemiological investigation into the cancer incidence in the community, the cases of 
non-communicable diseases, and the studies of the Royal Society and RAMP. General health indicators, 
including many of those listed as determinants of health, are included in Section 2.9 and the health 
indicators for the Northern Lights Health Region were considered comparable when compared to Canada, 
Alberta and the Peace Country Health Region local health authority.  

The Aboriginal and Stakeholder Consultation program that was completed by Teck is outlined within 
Volume 1, Section 17 of the Integrated Application. Issues and concerns related to human health 
expressed during discussions with potentially affected Aboriginal communities were also listed in 
Volume 7, Section 2.2.2.2, Page 2-3. These concerns included traditional food quality and the impacts 
associated with the transition away from a traditional lifestyle, incidence of diseases including cancer and 
respiratory diseases, air and water quality, odours and accidental releases, and health consequences as a 
result of the Project and other industrial developments in the area. Each of these concerns was specifically 
addressed in the HHRA, and the direct impacts and proposed mitigation discussed. The discussion of the 
specific health-related concerns is included in: 

• Volume 7, Section 2.10.2.3, Pages 2-96 to 2-97: Responses to Aboriginal Concerns - Air Quality 
• Volume 7, Section 2.10.3.3, Pages 2-122 to 2-124: Responses to Aboriginal Concerns - Traditional 

Food and Water Quality  
• Volume 7, Section 2.10.4.3, Pages 2-126: Responses to Aboriginal Concerns Odours and Accidental 

Releases.  

In the HHRA (see Volume 7, Section 2.10.7, Pages 2-129 to 2-130), the initiatives and monitoring studies 
currently underway are described and the requirement for increased social housing, improved traffic 
quality and social and emergency services in the area noted. 

The determinants of health including diet, mental wellbeing, and strength of family, culture and 
community are not specifically addressed in the HHRA but are discussed in the SEIA (see Volume 1, 
Section 16). Some of the key things evaluated in the SEIA included: economic effects such as impact on 
workforce and income, population effects, effects of populations changes on physical infrastructure, 
service providers, and traditional land use and culture.  
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Given the coverage of consultation, traditional use and broader population-related issues by other 
disciplines within the assessment, the HHRA is necessarily focused on the potential health risks 
associated with chemical emissions from the Project. 

Teck believes that some of the broader issues related to health are best addressed through a collaborative, 
regional approach, wherein industry works alongside the RMWB, the appropriate Provincial agencies and 
representatives of the First Nations’ communities. Teck is open to discussing with Fort McKay how such 
an assessment could be effectively applied to the oil sands region. 

FORT MCKAY TECHNICAL SOC [147]  

Fort McKay requests that Teck provides assurances that the palæontological assessment was 
carried out in accordance with accepted standards for such investigations within the Province of 
Alberta. 

Response: 

Palaeontological investigation permits are issued by the Royal Tyrrell Museum of Palaeontology on 
behalf of Alberta Culture (formerly ACCS). Assessment methods must be stated in the permit 
applications. As evidenced by the issuance of the palaeontological permits for the historical resources 
impact assessments for palaeontology (Bohach-2007-06 and Bohach-2008-002), the assessment methods 
for this project were accepted by the regulators. The field studies followed the methods in the permit 
applications.  

FORT MCKAY TECHNICAL SOC [148]  

Fort McKay requests that Teck clarifies the actual size and area of the Palaeontological Resources 
Study area. 

Response: 

As per standard palaeontological investigation methods, the field investigations focused on areas of 
existing bedrock exposure within the Project leases. Adjacent bedrock exposures were also investigated 
where they were relevant and accessible. This methodology was proposed in the palaeontology permit 
applications and was accepted by the regulators, as evidenced by the issuance of permits Bohach-2007-06 
and Bohach-2008-002 by the Royal Tyrrell Museum of Palaeontology on behalf of Alberta Culture 
(formerly Alberta Culture and Community Spirit). Palaeontological construction monitoring has been 
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recommended at those Project areas lacking natural bedrock exposures where strata with high 
palaeontological potential will be excavated. 

FORT MCKAY TECHNICAL SOC [149]  

Fort McKay requests that Teck indicates who carried out the palæontological study for the 
proposed project. This was not clear in the study. 

Response: 

The historical resources impact assessments for palaeontology were conducted under permit numbers 
Bohach-2007-06 and Bohach-2008-002 issued to Lisa Bohach, Ph.D., P.Geol., of FMA Heritage Inc. 
(now Stantec Consulting Ltd.). Dr. Bohach was the field lead and was assisted by Emily Frampton, 
M.Sc., in the 2007 studies and Steve Kary, B.Sc., in the 2008 studies. For a listing of key contributors to 
the Frontier Project assessment see Volume 3, Appendix 1D, Table 1D-1, Page 1D-1. 

FORT MCKAY TECHNICAL SOC [150]  

The palæontological report contains inconsistent and confusing information regarding the results of 
the in-field palæontological investigation. Fort McKay requests that Teck provides additional 
information on how resource significance was determined. 

Response: 

Resource significance for palaeontology is determined by the Royal Tyrrell Museum of Palaeontology on 
behalf of Alberta Culture (formerly Alberta Culture and Community Spirit). Significance may or may not 
be directly stated in requirement letters issued by Alberta Culture.  

As stated in one of the historical resources impact assessments (Bohach and Frampton 2008), the heritage 
value of each fossil site was evaluated by the palaeontology permit holder (Dr. Bohach) using the 
following criteria: abundance of fossils, quality of preservation, diversity, rarity of taxa, aesthetic/public 
value, taxonomic value, and geographic or stratigraphic value. 
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References: 

Bohach, L.L. and E.K. Frampton. 2008. Palaeontological Assessment for the Frontier Oil Sands Mine 
Project. Permit Number Bohach-2007-06. Prepared for UTS Energy Corporation. Prepared by 
FMA Heritage Inc. April 2008. 

FORT MCKAY TECHNICAL SOC [151]  

Fort McKay requests that Teck provides the rationale for how certain areas were, or were not, 
subjected to in-field palæontologiocal examination needs given the seemingly short amount of field 
examination that was carried out. 

Response: 

Standard palaeontological field investigation methods include inspection of natural bedrock exposures 
within the study area, plus any relevant nearby bedrock exposures that can be accessed, at the discretion 
of the permit holder. Large portions of the study area have no natural bedrock exposures and were 
therefore not included in the field studies. The field methodology was stated in the permit applications as 
well as the number of days in field and the size of the field crew. The permit applications were reviewed 
by the Royal Tyrrell Museum of Palaeontology on behalf of Alberta Culture (formerly Alberta Culture 
and Community Spirit). The methodology was accepted and permits Bohach-2007-06 and Bohach-2008-
002 were issued for the palaeontology historical resources impact assessments. Note that palaeontological 
construction monitoring has been recommended at those Project areas lacking bedrock exposures for 
which bedrock with high palaeontological potential will be excavated. 

FORT MCKAY TECHNICAL SOC [152]  

Fort McKay requests that Teck explains why the in-field examinations only included surface 
exposures and why no sub-surface field investigations were carried out. 

Response 

Standard palaeontological predisturbance investigations only include surface investigations of exposed 
bedrock. In cases where exposed bedrock is not extensive, palaeontological construction monitoring is the 
standard method employed when bedrock with high palaeontological potential will be disturbed by a 
development. During construction monitoring, a professional palaeontologist is onsite during relevant 
phases of construction to watch for and salvage fossils as excavation occurs. 
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Palaeontological construction monitoring was recommended in the historical resources impact 
assessments Assessments for palaeontology and in Bohach 2012 and Bohach and Frampton 2008, which 
included a detailed desktop impact assessment of buried horizons for the PDA. These reports are 
reviewed by the Royal Tyrrell Museum of Palaeontology and Alberta Culture (formerly Alberta Culture 
and Community Spirit), who will determine whether or not palaeontological construction monitoring is 
required for the Project. 

References: 

Bohach, L.L. 2012. Palaeontological Update, Teck Resources and SilverBirch Frontier Project. Prepared 
for: Teck Resources Limited and SilverBirch Energy Corporation. Prepared by Stantec 
Consulting Ltd. January 2012. 

Bohach, L.L. and E.K. Frampton. 2008. Palaeontological Assessment for the Frontier Oil Sands Mine 
Project. Permit Number Bohach-2007-06. Prepared for UTS Energy Corporation. Prepared by 
FMA Heritage Inc. April 2008. 

FORT MCKAY TECHNICAL SOC [153]  

Fort McKay requests that the Archæological Survey of Alberta’s Culture and Community Spirit 
provide the HRIA for the Teck Frontier project and all future development projects taking place 
within Fort McKay Traditional Territory as soon as they are available. This information is 
required for Fort McKay to complete a review of the potential development impacts on the historic, 
palæontological and traditional land use values within Fort McKay’s Traditional Territory. 

Fort McKay requests that Alberta Culture and Community Spirit consult with Fort McKay 
regarding protection of historic, palæontological and traditional land use values within Fort 
McKay’s Traditional Territory. 

Response: 

Teck has provided a summary of the historical resources impact assessment (HRIA) as part of the 
Integrated Application (see Volume 8, Section 3, Pages 3-1 to 3-9). Teck is open to working with Fort 
McKay and Alberta Culture regarding protection of historic, palaeontological and traditional land use 
values within Fort McKay’s traditional territory. 
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FORT MCKAY TECHNICAL SOC [154]  

Fort McKay requests that Teck clarifies the size of the various HR study areas and if areas within 
the 10-km buffer zone of the general study area were subjected to in-field examinations. 

Fort McKay requests that Teck clarifies how and when it will assess potential historical resources 
within the PAA areas that are not yet defined for clearing. 

Response: 

Four studies relative to historical resources have been completed to date for the Frontier Project, starting 
in 2006. The study areas of these four assessments were different, depending on the nature of the 
proposed Project at that time and on changes to the Project footprint and design over time. As such, 
studies have taken place within the PDA as well as in areas that are now outside of the PDA as defined in 
the Application. The PDA is the study area that is relevant to historical resources given that historical 
resources sites are discrete and immovable and are thus damaged or removed by disruption of the ground 
during construction activities. The PDA is currently the area where vegetation clearing and soil stripping 
or covering is planned. The PAA is a larger area that includes the PDA where vegetation clearing and or 
maintenance is not planned.  

If vegetation clearing does occur in the area of the PAA that is outside the PDA, Teck will complete the 
appropriate studies as required by Alberta Culture). 

FORT MCKAY TECHNICAL SOC [155]  

Fort McKay requests that Teck clarifies the actual number of documented Historic Resources sites 
(which are mainly archæological site types). In particular, it is not clear how many archæological 
site locations require future mitigation study. 

Response: 

Four studies relative to historical resources have been completed to date for the Frontier Project, resulting 
in the investigation of a total of 153 historical resources sites. Of these, 140 have high heritage value and 
have been recommended for further study if the sites will be affected by the Frontier Project or by any 
future development; the remaining 13 sites have low heritage value, and no further study is recommended 
at those sites.  
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Of the 153 sites that were investigated, 103 are within the PDA and are expected to be impacted by the 
Frontier Project (see Table 155-1). The remaining 50 sites are outside of the PDA and are not expected to 
be impacted by the Frontier Project. Of the 103 sites that are situated within the PDA, 94 have high 
heritage value and have been recommended for further study (see Table 155-1).  

Table 155-1 Frontier Historical Resources Sites to 2010 

Site Type 
Within PDA Outside PDA 

Total Further Study No Further Study Further study No further study 
Precontact 
archaeological site 

94* 9 44* 4 5 

Historic site 0 0 2 0 1 
TOTAL 94* 9 46* 4 153 
NOTE: 
* Recommendations for further study are relative to the Frontier Project for those sites within the PDA, and 

relative to any future Project development for those sites outside the PDA. 

FORT MCKAY TECHNICAL SOC [156]  

The criteria used for determining archæological site significance are unclear. Fort McKay requests 
that Teck explains the significance criteria in more detail. 

Response: 

The criteria considered in evaluating heritage value or site significance are explained in each of the four 
HRIA permit reports submitted to Alberta Culture (Gryba and Tischer 2009a; 2009b, Roskowski et al. 
2011, Youell 2007). To summarize, heritage values assigned at the heritage resource impact assessment 
(HRIA) phase of a study are based on the material remains observed or recovered and on the context of 
those remains. Factors that are considered when determining heritage value include the site type, size and 
complexity, the nature of the artifacts recovered or features observed and the integrity of the site.  

Alberta Culture requires that historical resources sites be evaluated for value or significance using these 
criteria. To date, Alberta Culture has not issued requirements for Aboriginal consultation on historical 
resources sites for the Frontier Project, however, Teck remains open to engaging Fort McKay further on 
management of effects to historical resources in the Frontier Project area. 

References: 

Gryba, E.M. and J.C. Tischer. 2009a. Historical Resources Impact Assessment Final Report. UTS Energy 
Limited Teck Cominco Limited Equinox Project Permit 2008-265. Consultants report on file, 
Alberta Culture and Community Spirit. Edmonton, Alberta. 
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Gryba, E.M. and J.C. Tischer. 2009b. Historical Resources Baseline Studies Final Report UTS Energy 
Limited Teck Cominco Limited Frontier Project Permit 2008-192. Consultants report on file, 
Alberta Culture and Community Spirit. Edmonton, Alberta. 

Roskowski, L., M. Netzel and J.C. Tischer. 2011. Historical Resources Impact Assessment Final Report 
Teck/SilverBirch Frontier Project Permit 2010-123. Consultants report on file, Alberta Culture 
and Community Spirit. Edmonton, Alberta. 

Youell, A.J. 2007. Historical Resources Studies Final Report UTS Energy Corporation Lease 14 Oil 
Sands Development Permit 2006-576. Consultants report on file, Alberta Culture and Community 
Spirit. Edmonton, Alberta. 

FORT MCKAY TECHNICAL SOC [157]  

Historical Resources and related studies carried out in the past; including the latest FMA study 
from 2010, indicate that additional studies will likely be required. This information is important 
since it will form the basis for any meaningful cumulative effect assessment for the project. Fort 
McKay requests that Teck provides updates and findings from any additional studies that are 
conducted in follow up to the HR study for the Frontier application. 

Response: 

Requirements for historical resources studies are issued by Alberta Culture under the Historical 
Resources Act. In the 2010 HRIA report prepared for the Frontier Project, study coverage was reviewed 
and summarized, and recommendations were formulated for additional historical resources field studies 
on areas perceived to represent study gaps. Alberta Culture will review the HRIA permit reports 
submitted, and will issue Historical Resources Act requirements for both additional HRIA studies, if they 
are deemed necessary, and for mitigation studies at identified historical resources sites. Any future Project 
footprint changes or additions will also be subject to review by Alberta Culture. 

To date, Alberta Culture has not issued Historical Resources Act requirements in response to any of the 
HRIA permit reports that have been submitted. However, in 2012, Teck requested that supplemental 
HRIA field studies be conducted on the Six Year Mine Plan study area in order to address study gaps 
within this area. In response to the Archaeological permit application submitted to conduct these studies, 
Alberta Culture issued a letter of Historical Resources Act requirements (Alberta Culture file 4750-08-
0087). The letter indicated that although Alberta Culture would typically issue further Historical 
Resources Act requirements once the Project has received approval, they have no objection to Teck 
sponsoring additional studies to address gap areas prior to Project approval. 
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HRIA field studies were conducted in 2012 under Archaeological Permit 2012-157 on the Six Year Mine 
Plan, which is expected to be the first area developed once the Project is approved. Results are 
preliminary, but a substantial number of the study gap areas were addressed during the 2012 studies, and 
57 new archaeological sites were identified. The required HRIA permit report will be submitted to 
Alberta Culture in winter 2012/2013.  

Finally, plans and agreements on how historical resources sites will be mitigated, the level of local 
community involvement in all future mitigation work, as well as agreements relating to where and how 
archaeological documentation materials and artifact collections will be stored and displayed, must be 
concluded prior to the operation of the Frontier Project.  

FORT MCKAY TECHNICAL SOC [158]  

Fort McKay requests that Teck provides the FMSD with a detailed Development Schedule and list 
of specific developments and ancillary projects that might need additional historical resources 
assessment, in advance of any such developments taking place. 

Response: 

Teck will continue to consult with the Fort McKay Sustainability Department and will discuss additional 
historical resource assessments if they are required for the Project.  

FORT MCKAY TECHNICAL SOC [159]  

Fort McKay requests that Teck develops a Historical Resources Management Plan in cooperation 
with Fort McKay. This Plan will include how and when follow-up archaeological and other 
historical resources study, mitigation and protection actions are to be carried out. 

Fort McKay also requests that Teck provide a database of all historical resources locations and 
descriptions to Fort McKay, provide the necessary resources for start-up and continued operation 
of the database, and assist Fort McKay in establishing an historical resources collections storage 
and documentation facility. 
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Response: 

Teck will develop a historical resources management plan in order to track the status of studies and to 
ensure that historical resources studies are conducted as required by Alberta Culture to meet the Project 
schedule (see Volume 8, Section 3.5.6, Page 3-8). 

Teck cannot provide a database of all historical resources site locations and descriptions to Fort McKay; 
historical resources site locations are considered to be confidential by Alberta Culture, and the Project 
archaeologists have signed confidentiality agreements. Fort McKay is advised to approach Alberta 
Culture to discuss the acquisition of historical resources sites data. Alberta Culture maintains historical 
resources collections storage at the Royal Alberta Museum, and any requests to store artifact collections 
elsewhere must be made to Alberta Culture after the artifacts are curated. 

FORT MCKAY TECHNICAL SOC [160]  

Fort McKay considers it crucial to include a pre-development baseline assessment to understand 
the full range and scope of visual æsthetic impacts experienced by Community members due to 
regional development. Therefore, Fort McKay requests that Teck is required to include a Pre-
development Case and to assess the impacts of the Project against pre-development conditions. 

Response: 

The TOR does not require an assessment of the Project on visual aesthetics, however Teck did include an 
assessment as part of the Application (see Volume 8, Section 5, Pages 5-1 to 5-17). There are no 
provincial or federal acts, regulations or codes of practice that address visual aesthetics. Therefore, the 
regulatory setting for the assessment is guided by plans and draft plans set out by the regional committees 
active in the area (see Volume 8, Section 5.2.3.3, Page 5-3). Based on guidance from regional 
committees, existing reference conditions in 2008 were used as the baseline for the visual aesthetics 
assessment. This was considered appropriate as there are no facilities or developments in the terrestrial 
LSA and hence visibility for existing conditions would be similar to predevelopment. 

FORT MCKAY TECHNICAL SOC [161]  

Fort McKay requests that Teck provides a clear indication of how it incorporated TLUS data and 
resource use into the Visual Aesthetic assessment. 
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Response: 

Methodology for incorporating traditional land use study (TLUS) data and resource use into the visual 
aesthetics assessment, including dates of consultation, is provided in Volume 8, Section 5.2.3.2, Page 5-2. 
Responses to concerns from potentially affected Aboriginal communities are provided in Volume 8, 
Section 5.5.6, Page 5-26.  

FORT MCKAY TECHNICAL SOC [162]  

Fort McKay requests that Teck consults with the trapline holder over adverse impacts to the 
enjoyment of his trapline and cabin and mitigation. 

Response:  

At the request of Fort McKay, Teck provided a memo regarding potential effects to a Fort McKay trapline 
near the Frontier Project. Additionally, Fort McKay trappers holding traplines in the vicinity of the 
Project participate on a community-level advisory committee for the Frontier Project. Teck is committed 
to continuing consultation with Fort McKay as well as specific individuals and families that will be 
affected by the Project. 

FORT MCKAY TECHNICAL SOC [163]  

Fort McKay requests that Teck discusses with the Fort McKay Sustainability Department the 
process for Community members to submit complaints and how Teck will provide responses to 
those complaints. 

Response:  

To manage potential visual effects, all complaints associated with the Project will be recorded in a 
complaint log book or register, investigated and followed up with the complainant (see Volume 8, 
Section 5.5.7, Page 5-26). Teck will discuss the process with the Fort McKay Sustainability Department 
and is prepared to modify the proposed process. 
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FORT MCKAY TECHNICAL SOC [164] 

Fort McKay requests that the regulators require Teck to provide an assessment of the impacts of 
visual changes due to the mine on traditional land use and culture, and human health (from a 
holistic ecosystem perspective). 

Response: 

The TOR does not require an assessment of the Project on visual aesthetics however Teck did include an 
assessment as part of the Application (see Volume 8, Section 5, Pages 5-1 to 5-17). Receptors for the 
visual aesthetics assessment were selected from those identified in the air quality, acoustics and human 
health assessments as well as from the results of consultation with potentially affected Aboriginal 
communities including Fort McKay.  

FORT MCKAY TECHNICAL SOC [165] 

Fort McKay requests that Teck describes or reiterates engagement undertaken concerning the 
Project’s design in the visual æsthetic section. 

Response: 

See the response to Fort McKay Technical SOC 161. Teck will continue to consult with Fort McKay on 
the Project design in relation to visual aesthetics. 

FORT MCKAY TECHNICAL SOC [166] 

Fort McKay requests that Teck consult with Fort McKay regarding mitigation, monitoring and 
offsets for impacts of visual æsthetics. 

Response:  

Teck will continue to consult with Fort McKay regarding concerns associated with visual aesthetics. 
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FORT MCKAY TECHNICAL SOC [167] 

Fort McKay requests that the regulators require Teck to differentiate between mitigating factors 
that are stable (topography) and those that are highly variable (forest cover) and might be affected 
by other land use activities (e.g. forest harvesting) and describe its plans for adapting mitigation to 
address changes in land use. 

Response: 

Adaptive management is an important component of the Project (see for example Volume 1, 
Section 13.3.4, Page 3-11). Teck appreciates that clearing of land outside their leases (e.g., forest 
harvesting), could result in changes in vegetation height over the life of the Project and hence Project 
visibility. As outlined in Volume 8, Section 5.5.4.1, Page 5-13 and the response to ESRD/CEAA 
SIR 124b, Teck has planned a number of mitigation measures to minimize Project visibility where safety 
is not compromised.   

FORT MCKAY TECHNICAL SOC [168]  

Fort McKay requests that Teck is required to monitor the visual æsthetic impacts of the Project, 
compare the results against the assessment predictions, and assess the effectiveness of mitigation 
measures, especially given the moderate confidence in its own assessment model. 

Response:  

Teck’s management strategy for visual aesthetics is outline in Volume 8, Section 5.5.7, Page 5-26. As 
outlined in the response to Fort McKay Technical SOC 163, Teck will discuss the process with the Fort 
McKay Sustainability Department and is prepared to modify the proposed process. 

FORT MCKAY TECHNICAL SOC [169]  

Fort McKay requests that Teck follows reclamation suggestions outlined in Fort McKay’s TUS and 
Reclamation and Closure planning review. 
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Response: 

Teck will continue to consult with Fort McKay on reclamation planning for the Project and will discuss 
suggestions outlined in Fort McKay’s Traditional Use Study (TUS) and reclamation closure and planning 
review through other consultation vehicles. 

Teck is committed to consulting with Aboriginal communities in the establishment of criteria to 
determine reclamation success, as outlined in Volume 8, Section 6.5.4.1, Page 6-19. 

FORT MCKAY TECHNICAL SOC [170]  

Fort McKay requests that the regulators require Teck to include Fort McKay in any discussions 
toward the creation of an ILM related to forestry within the LSA. 

Response: 

Teck will work with forest management unit holders on an integrated land management (ILM) plan. For 
additional information, see the response to ESRD/CEAA SIR 144. Teck will consult with Fort McKay on 
ILM issues within the terrestrial LSA.  

FORT MCKAY TECHNICAL SOC [171]  

Fort McKay requests that Teck provides additional information regarding how the harvest of 
merchantable timber within the LSA might interact with visual æsthetics prediction. 

Response: 

The visual aesthetics assessment used the conservative approach of assessing effects from the Project at 
maximum build-out. As the Project will be progressively cleared (see Volume 1, Section 13.5.1, 
Figure 13.5-1, Page 13-47) and progressively reclaimed (see Volume 1, Section 13.5.2, Figure 13.5-5, 
Page 13-55), effects are overstated. Teck will continue to consult Fort McKay on concerns associated 
with visual aesthetics and timber harvesting.  
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FORT MCKAY TECHNICAL SOC [172] 

Fort McKay requests that Teck consults with Fort McKay about a Wildlife Mitigation Offset Plan, 
wildlife population and habitat monitoring, evaluation of the success of mitigation measures and 
then provides opportunities for inclusion of Fort McKay’s input during the life of the Project. See 
Wildlife related requests in Section 6. 

Response: 

As discussed previously in response to Fort McKay Technical SOC 17, Teck will work with regulators 
and Aboriginal communities, including Fort McKay, to explore the need for additional mitigation 
measures, which may include habitat offsets to avoid or lessen Project effects. Teck will also consult with 
Fort McKay in the development of a wildlife mitigation and monitoring plan. 

FORT MCKAY TECHNICAL SOC [173]  

Fort McKay requests that ESRD conducts annual wildlife population surveys and consults with 
Fort McKay regarding wildlife management within Fort McKay’s Traditional Territory including 
limits on non-Aboriginal recreational harvest of wildlife. 

Response: 

As outlined in the Application, Teck will restrict the use of hunting and use of firearms by Project 
personnel (see Volume 6, Section 4.7.3, Pages 4-294 to 4-295). When coupled with the Project being a 
fly-in and fly-out based operation Teck believes it will have effectively mitigated its staff from the 
recreational harvest of wildlife. Teck will continue to consult with Fort McKay on concerns related to 
wildlife. 

FORT MCKAY TECHNICAL SOC [174]  

Fort McKay requests that the regulators require Teck to consult with Fort McKay concerning the 
Access Management Plan. See Access related requests in Section 4. 
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Response: 

Teck is fully supportive and intends to consult with Fort McKay in the development of an access 
management plan.  

FORT MCKAY TECHNICAL SOC [175]  

Fort McKay requests that ESRD consult with Fort McKay regarding back-country related issues 
such as the issuing of outfitters licences, who these are issued to, the locations of bait stations, 
camps and other outfitter activities. 

Response:  

While Teck is not in a position to directly address this request, Teck will continue to provide all necessary 
information regarding the Frontier Project to regulators and the Crown in order to support the Crown in 
its fulfillment of consultation and accommodation duties with respect to the Project and the oil sands 
region. 

FORT MCKAY TECHNICAL SOC [176]  

Fort McKay requests that ESRD conducts annual fish surveys of Namur and Gardiner lakes and 
consults with Fort McKay regarding fisheries management within Fort McKay’s Traditional 
Territory including limits on non-Aboriginal fishing in areas of important cultural and traditional 
use. 

Response: 

Teck recognizes that regional fisheries management is the mandate of ESRD. For its part, Teck has 
included, where it can, appropriate mitigation measures to minimize potential changes in fishing pressure 
within the Project area. The Frontier Project is not expected to have any direct effects on fish abundance 
through changes in fishing pressure or fish harvest (see the response to ESRD/CEAA SIR 119), and will 
not result in increased access to waters that provide potential subsistence or sport fisheries, including the 
Namur/Gardiner lakes area (see the response to ESRD/CEAA SIR 118). The Project includes mitigation 
to minimize as much as possible the potential for increases in fishing pressure or loss of large-bodied fish 
species that are important to potential affected Aboriginal communities. Mitigation includes prohibiting 
Project personnel from fishing while working on the Project and fish salvages to collect and relocate fish 
from watercourses affected by planned diversions to downstream habitats. 
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FORT MCKAY TECHNICAL SOC [177] 

Fort McKay requests that Teck is required by the regulators to develop a contingency plan for 
tailings management in case the plan does not work as anticipated. 

Response: 

Teck believes that the tailings management plan and assumptions presented are achievable. The tailings 
management plan is meant to be adaptive in nature, in order to respond to technological innovations and 
changes in the regulatory environment. The adaptive nature of the plan is highlighted in its use of two 
fines treatment technologies. 

One of the benefits of using two fines treatment technologies for the Project, in this case thickened 
tailings (TT) and thin lift drying (TLD), is that these can be employed in varying degrees to achieve the 
overall required fines capture. Thus, if performance of one of the technologies does not provide fines 
capture in line with expected performance, use of the other technology can be increased to achieve the 
same overall required fines capture. 

Teck continues to work through COSIA’s Tailings Environmental Priority Area to evaluate a suite of 
tailings technologies and optimize the application of those to meet the intent of ERCB Directive 074. 
These tailings technologies are being progressed to full commercial viability through the cooperation of 
industry partners. 

Teck intends to continue to participate in the development of these technologies, and will utilize an 
adaptive management approach to improve the Frontier tailings technology and tailings management plan 
over time where appropriate. 

FORT MCKAY TECHNICAL SOC [178]  

Fort McKay requests that Teck is required to increase the pace of reclamation at the Frontier 
Project in order to realize opportunities for direct placement of surface soil materials. 

Response: 

The conservation and reclamation plan will be updated annually over the life of the mine. One of the 
primary objectives of each update will be to identify opportunities for increasing the rate of progressive 
reclamation and direct soil placement. Direct placement of reclamation soils is desirable for reclamation, 
emission reduction and mine efficiency purposes. As discussed in Volume 1, Section 13.5.2.2, 
Page 13-56, the closure, conservation and reclamation plan involves excavating smaller areas to greater 
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depths later in the Project development schedule to maximize direct placement while minimizing both the 
areas required for stockpiling and residence time in the stockpiles. 

FORT MCKAY TECHNICAL SOC [179]  

Fort McKay requests that Teck consults with Fort McKay regarding any potential shifts in surface 
disturbances within the PDA from the planned locations and that the appropriate regulatory bodies 
request assessment of cumulative effects due to shifts in the planned locations and associated 
disturbances. 

Response: 

Teck will consult with Fort McKay when contemplating such changes.  

FORT MCKAY TECHNICAL SOC [180]  

Fort McKay requests that Teck is required to participate in regional initiatives specific to the 
development and quantification of key performance indicators for the purposes of defining an 
adaptive management framework for progressive reclamation in the Athabasca oil sands region. 

Response: 

Teck plans to participate in initiatives to develop key performance indicators and will use such indicators 
when developed to evaluate progressive reclamation of the Project. 

FORT MCKAY TECHNICAL SOC [181]  

Fort McKay requests that an adaptive management framework for progressive reclamation and 
closure plan integration for oil sands mines is developed on a priority basis. Fort McKay requests 
the opportunity to participate in its development. This could be done through CEMA or equivalent 
multi-stakeholder association with sectoral balance acceptable to Fort McKay. 
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Response: 

Teck would be pleased to participate in such an endeavour. 

FORT MCKAY TECHNICAL SOC [182]  

Fort McKay requests that: 

i. Teck describes how land will be reclaimed for traditional purposes, including which plant 
species and animal habitats will be targeted; and  

ESRD requires such information for all reclamation plans in Fort McKay’s Traditional 
Territory 

Response: 

Teck has developed a conceptual reclamation plan for the Frontier Project that considers traditional land 
uses (see Volume 1, Sections 3.7 and 3.8, Pages 13-110 to 13-115). Teck will continue to consult with 
Fort McKay to develop more detailed reclamation plans that will include how the land will be reclaimed 
for traditional purposes, including which plant species and animal habitats will be targeted. 

FORT MCKAY TECHNICAL SOC [183]  

Fort McKay requests that ESRD requires Teck to develop C&R Plans that include explicit 
planning and methods to reclaim for traditional land use and the return of traditional-use species to 
the disturbed landscape, as per the 2nd edition of the Guidelines for Reclamation to Forest 
Vegetation in the Athabasca Oil Sands Region, and as updated periodically. Fort McKay wishes to 
be involved and collaborate in this program throughout Project reclamation, and requests support 
to develop capacity for indigenous research and monitoring programs. 

Response: 

Teck has developed a conceptual closure, conservation and reclamation plan for the Frontier Project that 
follows the 2nd edition of the Guidelines for Reclamation to Forest Vegetation in the Athabasca Oil 
Sands Region and considers traditional land uses (see Volume 1, Sections 3.7 and 3.8, Pages 13-110 to 
13-115). Teck will continue to consult with Fort McKay to develop more detailed reclamation and 
monitoring plans. 
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FORT MCKAY TECHNICAL SOC [184]  

Fort McKay requests that Alberta, in consultation with Fort McKay, develops and implements 
criteria and mandatory requirements for reclamation and certification that will support traditional 
land use by Fort McKay. 

Response: 

This request by Fort McKay to Alberta is consistent with a commitment made by Teck in Volume 8, 
Section 6.5.4.1, Page 6-19; potentially affected Aboriginal communities will be consulted in the 
establishment of criteria to determine reclamation success. 

Teck will continue to consult with Fort McKay on Project related reclamation aspects including 
reclamation certification criteria.  

FORT MCKAY TECHNICAL SOC [185]  

Fort McKay requests that the regulators require Teck to replace organic soils and associated 
wetlands cover classes in their reclamation, including returning plant communities similar to those 
found in pre-disturbance wetlands, and that this requirement is reflected in regulated operating 
conditions (e.g., approvals). 

Response: 

As identified in Volume 6, Section 3.6.7, Page 3-72, reclaimed wetlands in the oil sands region are 
typically salty in nature and experience fluctuating water tables. As a result marsh and swamp 
communities that are tolerant of those conditions were included in the Project’s conceptual reclamation 
plan. Peatland communities (i.e., bogs and fens) which are not tolerant of salt or fluctuating water tables 
were not planned in the closure landscape.  

Research outside of the oil sands region suggests peatland restoration is possible with the re-
establishment of former hydrological characteristics, re-introduction of peat forming plants and 
subsequent establishment of carbon storage (Ferland and Rochefort 1997; Rochefort et al. 2003; Lucchese 
et al. 2010). In the oil sands region, it has been concluded that hydrological conditions suitable for 
peatland establishment are feasible (Price et al. 2009), with high salinity and fluctuating water tables the 
greatest impediment to the establishment of peatlands (CONRAD 2011). 
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Currently, both Syncrude (Wytrkykush 2010) and Suncor (Daly 2010) are testing the viability of fen 
reclamation. In addition, reclamation of peatlands on mineral soil is being tested on well pads in northern 
Alberta. Preliminary results of well pad research indicate planted peatland species are increasing in 
number and density (Vitt et al. 2010). While these reclaimed well pads are currently net carbon sources, 
the net amount of carbon being emitted is declining through time (Wieder et al. 2010).  

While peatlands are not currently included in the closure plan, it is anticipated that marshes and swamps 
will initiate peat accumulation and move towards peatlands as salinity decreases. It has been noted that 
saline marshes do accumulate peat in northern Alberta as salt tolerant species have lower decomposition 
rates than their freshwater counterparts (Trites and Bayley 2009). As with other research programs 
occurring in the oil sands region, results will be evaluated and recommendations incorporated into the 
Project’s reclamation planning as appropriate. 
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Edmonton, Alberta. 

FORT MCKAY TECHNICAL SOC [186]  

Fort McKay requests that Teck develops further detail on reclamation planning for organic 
wetlands that specifically addresses the wetland types eliminated in the PDA (i.e., non-patterned, 
open graminoid fens [FONG] and non-patterned, wooded fens with no internal lawns [FTNN]) as 
targets for reclamation, and how their successful reclamation will be achieved. As part of this 
wetland reclamation plan, Teck should refer to literature or cases where reclamation success in 
organic wetlands in similar conditions has been achieved. 

Response: 

See the response to Fort McKay Technical SOC 185. 

FORT MCKAY TECHNICAL SOC [187]  

Fort McKay requests that ESRD requires Teck to conduct wetland reclamation research as a 
condition of any operating approval issued for the project. 

Response: 

Teck will conduct wetland reclamation research to better understand these important ecosystems. 

FORT MCKAY TECHNICAL SOC [188]  

Fort McKay requests that the regulators ensure that research projects are initiated to follow up on 
the reclamation gap analysis to aid in best management practices development for peatland 
reclamation. Fort McKay also requests that existing research data describing peatland reclamation 
techniques are compiled into a guidance document presenting best management practices for re-
establishing land capability (i.e., biological, physical and chemical processes required to support 
end land uses) of peatlands in post-reclamation landscapes in the oil sands region. 
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Response: 

Teck is committed to continuing consultation with Fort McKay to address concerns including those 
associated with peatland reclamation. Also, see the response to ESRD/CEAA SIR 475. 

FORT MCKAY TECHNICAL SOC [189]  

Fort McKay requests that best management practices development for peatlands reclamation are 
completed in a regional multi-stakeholder group such as CEMA or other alternative acceptable to 
Fort McKay that allows for participation of Fort McKay members or their designated 
representatives. 

Response: 

Teck is committed to continuing consultation with Fort McKay to address concerns including those 
associated with peatland reclamation. 

FORT MCKAY TECHNICAL SOC [190]  

Fort McKay requests that Teck confirms that agreements are in place with Shell (Pierre River 
Mine project) for coordinated long-term drainage control. 

Response: 

Teck intends to have agreements in place with Shell for coordinated long-term drainage control before 
Project approval. 

FORT MCKAY TECHNICAL SOC [191]  

Fort McKay requests that any operating approvals granted for the Project include clauses 
requiring Teck to monitor wetland communities adjacent to the PDA for any effects of hydrologic 
alterations, such as interruption of surface or shallow subsurface water flows. This would include 
surface drainage monitoring, shallow groundwater disruption, groundwater draw-down, and any 
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soil and vegetation response to these mechanisms. Fort McKay requests inclusion in development 
and review of these monitoring programs. 

Response:  

For discussions on the mitigation measures, techniques and alternatives to minimize effects to wetlands 
and wetlands function from the Project, see the responses to ERCB SIR 96 and ESRD/CEAA SIR 475. It 
is Teck’s understanding that the Aquatic Subgroup (ASG) within the Reclamation Working Group of 
CEMA has completed the development of recommendations for a regional wetland monitoring program 
(Ciborowski et. al. 2012).al. 2012). Teck will continue to consult with Fort McKay regarding concerns 
associated with wetlands. 

References: 

Ciborowski, J.J.H, A. Grgicak-Mannion, M. Kang, R. Rooney, H. Zeng, K. Kovalenko, S.E. Bayley and 
A.L. Foote. 2012. Development of a Regional Monitoring Program to Assess the Effects of Oil 
Sands Development on Wetland Communities. Submitted to the Cumulative Environmental 
Management Association (CEMA). CEMA Contract No. 2010-0029. 

FORT MCKAY TECHNICAL SOC [192]  

Fort McKay requests that Teck designs and implements a program to monitor the potential effects 
of surface water disturbance, including changes to water quantity and quality, on off-site wetlands. 

Fort McKay also requests that Teck implements a program to mitigate for potential effects to 
wetlands caused by changes to hydrologic conditions. 

Response: 

See the response to Fort McKay Technical SOC 191. 

FORT MCKAY TECHNICAL SOC [193]  

Fort McKay opposes the deposition of tailings into end pit lakes as a method of long-term tailings 
storage.  
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In addition, Fort McKay requests that Teck determines the levels of water-quality parameters 
necessary to achieve reclamation certification for fish habitat, estimates the time required to 
achieve these levels and designs their material placement and drainage systems accordingly. 

Response: 

As discussed in Volume 1, Section 13.6.4.3, Pages 13-86 to 13-91, Project pit lakes are not planned to 
contain tailings. 

Volume 5, Section 12.2, Table 12.2-1, Pages 12-1 to 12-2, presents the Project milestone schedule. As 
stated in the footnote to that table, the reclamation certification for pit lakes would come several years 
after 2068, when major closure works and reclamation are completed and the pit lakes are fully integrated 
with the receiving waters. Given the adaptive management program that has been proposed for the pit 
lakes, described in Volume 5, Section 4.11.9.2, Pages 4-178 to 4-179, and in the response to ERCB 
SIR 88, it is expected that at the time of the reclamation certification, pit lakes will have supported viable 
aquatic ecosystems for a number of years. The landforms and drainage systems expected to be present in 
the Project at the time of closure can be found in Volume 1, Section 13.6.4.1, Figure 13.6-4, Page 13-81. 

FORT MCKAY TECHNICAL SOC [194]  

Fort McKay requests that Teck evaluates how to re-establish equivalent biodiversity on the closure 
landscape with particular attention to landscape diversity and wetland community diversity. 

Response:  

Teck has focused on biodiversity on the closure landscape as discussed in the response to Fort McKay 
Technical SOC 141. In addition, Teck has committed to funding research focused on diversifying 
wetlands on the closure landscape (see the responses to Fort McKay Technical SOC 187, 188 and 189) as 
well as suggesting a number of strategies to increase the extent of wetlands on the closure landscape (see 
the response to ERCB SIR 96). Teck will continue to consult with Fort McKay on the development of 
reclamation planning for the Project including biodiversity. 

FORT MCKAY TECHNICAL SOC [195]  

Fort McKay requests that Teck: 

i) prepares a more detailed plan for scheduling and direct placement of upland soils; 
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ii) ensures a professional soil scientist will be on staff to schedule topsoil salvage and direct 
placement activity and closely plan and monitor work as soil salvage and replacement occurs; 
and 

iii) investigates the potential for direct placement of organic soils in locations with high potential 
for peatland development. 

Response: 

i) Teck will prepare a more detailed plan for scheduling and direct placement of upland soils during 
future stages of engineering. 

ii) Teck plans to have a professional agrologist (i.e., soil scientist) on staff to participate in scheduling 
topsoil salvage and direct placement activity and to closely plan and monitor work as soil salvage and 
replacement occurs. 

iii) Teck will investigate the potential for direct placement of organic soils in locations with high 
potential for peatland development and in consideration of equivalent land use as directed by ESRD. 
Teck will also continue to consult with Fort McKay throughout the life of the Project to further refine 
and update the conservation and reclamation plan (see Volume 1, Section 13.1.2, Page13-3). 

FORT MCKAY TECHNICAL SOC [196]  

Fort McKay requests that ESRD requires Teck to minimize the volume-to-surface-area ratio of all 
soil stockpiles to improve longevity of seed propagules over time and Teck is required to implement 
best management practices for upland surface soil stockpile construction as part of an operating 
approval. 

Response: 

Teck has provided a conceptual closure, conservation and reclamation plan for the Project as part of the 
Application. Teck will modify the plan as more detailed Project-specific information becomes available 
and adapt the plan to incorporate new and relevant reclamation research results to the extent that is 
feasible as they become available. 
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FORT MCKAY TECHNICAL SOC [197]  

Fort McKay requests that Teck provides further information on how the preservation of native 
species propagules in stockpiles will be accomplished and that Teck does not assume natural 
revegetation will occur with any soil that has been stockpiled longer than one year as seed 
propagules will not be viable. 

Response: 

Teck will integrate the results of The Best Management Practices for Conservation of Reclamation 
Materials in the Mineable Oil Sands Region of Alberta (Alberta Environment and Water 2012) into more 
detailed closure, conservation and reclamation planning for the Project. From a seed propagule 
perspective Teck has integrated direct placement into the Project’s conceptual plan (see Volume 1, 
Section 13.1.2, Pages 13-3 to 13-4), and will be looking for feasible ways to increase the area of direct 
placement as planning progresses. 

References: 

Alberta Environment and Water. 2012. The Best Management Practices for Conservation of Reclamation 
Materials in the Mineable Oil Sands Region of Alberta. Edmonton. AB. 

FORT MCKAY TECHNICAL SOC [198]  

Fort McKay requests that Teck provides any updated information regarding granular resources in 
the lease, if available, to Fort McKay for review. 

Response: 

No updated information is available regarding granular resources in the lease. Although no granular 
resources have been identified on lease nor are expected to be found during future drilling programs, 
efforts to identify granular material will continue as local sources are more desirable than those sourced 
off lease. For further details, see the response to ESRD/CEAA SIR 482. 
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FORT MCKAY TECHNICAL SOC [199]  

Fort McKay requests that Teck provides more details to Fort McKay regarding the overburden 
handling plan and any additional overburden characteristics identified during the winter 2012 
overburden delineation program. 

Response: 

The 2012 winter drilling investigation was delayed until the winter of 2013. As such, there is no new 
information regarding overburden characteristics available beyond that contained in Volume 2, 
Appendix 7A. Additional overburden samples will be collected from within the footprint of the Main pit 
at the MDA in 2013. Samples will be collected from a variety of depths to better define the transition 
between overburden acceptable for reclamation purposes and unacceptable overburden that exists in the 
southwest portion of the Main pit (see Volume 1, Section 13.5.2.1, see Figure 13.5-4, Page 13-53). The 
program will also target overburden at the north end of the Main pit as required to refine the overburden 
handling program. The conceptual overburden handling plan remains consistent with that discussed in 
Volume 1, Section 13, Section 13.5.2.2, Page 13-56: “Rather than salvage material to shallow depths 
(typically 0.3 to 0.1 m) from large areas over extended time periods and stockpiling the material until it is 
required, this approach would excavate significantly smaller areas to greater depth much later in the 
Project development schedule to maximize direct placement while minimizing both the areas required for 
stockpiles and residence time in the in the piles.” 

FORT MCKAY TECHNICAL SOC [200]  

Fort McKay requests that ESRD requires Teck to follow the Best Management Practices for 
Conservation of Reclamation Materials in the Mineable Oil Sands Region of Alberta for developing 
the overburden handling plan and to requires Teck to identify unsuitable materials and sequester 
these materials accordingly. 

Response: 

The above recommendation from Fort McKay to ESRD is consistent with the closure, conservation and 
reclamation plan for the Project (see Volume 1, Section 13.2.1, Pages 13-5 to 13-7). 
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FORT MCKAY TECHNICAL SOC [201]  

Fort McKay requests that Teck consults the Best Management Practices for Conservation of 
Reclamation Materials in the Mineable Oil Sands Region of Alberta for developing a coarse woody 
debris schedule and management strategy. 

Response: 

The above recommendation from Fort McKay to ESRD is consistent with the closure, conservation and 
reclamation plan for the Project (see Volume 1, Section 13.2.1, Pages 13-5 to 13-7). 

FORT MCKAY TECHNICAL SOC [202]  

Fort McKay was intimately involved in the development of the Guidelines for Reclamation to 
Forest Vegetation in the Athabasca Oil Sands Region 2nd Edition, and requests that Teck is 
required, through the operating approval, to follow these guidelines, specifically including the use 
of indicators in this guideline document for evaluation of reclamation or revegetation success. 

Response: 

Teck will follow the most current guidelines available when developing detailed reclamation plans and 
evaluating their success. The conceptual closure, conservation and reclamation plan presented in the 
Application follows the Guidelines for Reclamation to Forest Vegetation in the Athabasca Oil Sands 
Region, 2nd Edition.  

FORT MCKAY TECHNICAL SOC [203]  

Fort McKay requests that Teck develops reclamation planning for wildlife habitat for key species 
important to Fort McKay (e.g., Fort McKay’s identified Cultural Keystone Species, moose and 
beaver) and provide special consideration for preservation and reclamation of organic wetland 
habitat (or muskeg). 

 

 



FMFN TECHNICAL SOC RESPONSES  Page 153 

Response: 

Fort McKay’s request is consistent with Teck’s intent to include wildlife habitat for key species important 
to Fort McKay in reclamation plans and to provide special consideration for the preservation and 
reclamation of organic wetland habitat, where feasible (see Volume 1. Section 13.7, Pages 13-110 to 
13-113). 

FORT MCKAY TECHNICAL SOC [204]  

Fort McKay requests that the regulators ensure Fort McKay’s participation in reclamation 
certification application reviews and site inspections, and obtain Fort McKay’s consent to any 
reclamation certification within its traditional territory. 

Response: 

Fort McKay’s request to the regulators to be involved in consultation for reclamation is consistent with 
the commitment made by Teck in Volume 8, Section 6.5.4.1, Page 6-19: Potentially affected Aboriginal 
communities will be consulted in the establishment of criteria to determine reclamation success. 
However, Teck believes the government should have sole responsibility for the issuance of reclamation 
certificates. 

FORT MCKAY TECHNICAL SOC [205]  

Fort McKay requests that Alberta obtains Fort McKay’s approval prior to any reclamation 
certification. 

Response: 

Fort McKay’s request to the regulators is consistent with the commitment made by Teck in Volume 8, 
Section 6.5.4.1, Page 6-19: Potentially affected Aboriginal communities will be consulted in the 
establishment of criteria to determine reclamation success. See the response to Fort McKay Technical 
SOC 204. 
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FORT MCKAY TECHNICAL SOC [206]  

Fort McKay requests the opportunity to review a reclamation plan with associated costs and 
proposed security deposit to understand if the reclamation security is sufficient for the Frontier 
project. 

Response: 

Teck will consult with Fort McKay on the development of more detailed reclamation planning for the 
Project. It is Teck’s understanding that the Project reclamation security deposit will be an arrangement 
between Teck and the Government of Alberta.  
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3 CONTEXT FOR THE REVIEW 

3.2 Community Health Effect Stressors  

Community Health Effect Stressors –Traffic  

FORT MCKAY SEIA SOC (a) - (Teck): 

Fort McKay requests copies of any traffic impact assessments undertaken regarding this project. 

Response: 

Teck undertook an assessment of effects of the Project on traffic in the region. Refer also to Teck’s 
responses to ESRD/CEAA SIRs 10, 137, 138 and 156 and ERCB SIR 125 for additional information. 

FORT MCKAY SEIA SOC (b) - (Regulatory): 

Fort McKay requires Teck to consult with the community regarding the design of access points and 
to provide information regarding decisions being made between Teck, Shell and Alberta 
Transportation. 

Response: 

Teck will consult with Fort McKay in the design of an access management plan (AMP) (including access 
points, and will keep Fort McKay informed regarding decisions being made. Refer to Teck’s responses to 
ERCB SIRs 6, 95, 125, 126 and 129 and ESRD/CEAA SIRs 8, and 10 for additional information. 

FORT MCKAY SEIA SOC (c) - (Regulatory): 

Fort McKay requests meaningful consultation with Alberta Transportation regarding this specific 
project and related traffic concerns. 
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Response: 

Information collected for the Frontier Project Integrated Application provides information to regulators 
and responsible authorities regarding the effects of the Project on the region. Teck will continue to work 
with regulators, responsible authorities and Fort McKay to address concerns about Project-specific and 
regional cumulative effects, including but not limited to effects on traffic, access, regional infrastructure 
and barriers around Aboriginal education, training employment and business development.  

See the response to ERCB SIR 125 for additional information. 

FORT MCKAY SEIA SOC (d) - (Regulatory): 

Fort McKay requests it is meaningfully consulted on the implementation of the Comprehensive 
Regional Infrastructure Plan (CRISP) 

Response: 

See responses to ESRD/CEAA SIR 246 and ERCB SIR 119.    

FORT MCKAY SEIA SOC (e) - (Regulatory): 

Continuing increase in road use as a result of this Project (and others) on both the east and the west 
side of the Athabasca supports Fort McKay’s request for an access management plan. The request 
for a Moose Lake access management was first made in 2003; we request Alberta consult with Fort 
McKay on this plan with the goal of developing the plan on a priority basis.  The Frontier Project is 
within the planning boundaries defined in the Terms of Reference for the Moose Lake access 
management plan. 

Response: 

See responses to ERCB SIRs 5 and 6 and ESRD/CEAA SIRs 8, and 10. 
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Community Health Effect Stressors - Housing  

FORT MCKAY SEIA SOC (f) - (Teck): 

Fort McKay requests that Teck negotiate mitigation funding for the development of infrastructure 
and capacity building to develop more Métis housing; for example for land surveys for housing, 
parks and trails within the Métis lands of the community. 

Response: 

Teck is committed to collaboratively developing culturally appropriate mitigation measures to address 
Fort McKay concerns and formalizing commitments through long-term agreements. Teck is open to 
discussing Fort McKay specific mitigation measures and support for infrastructure and capacity, socio-
economic effects, evaluation of effects to Fort McKay Metis, monitoring, off-sets and joint development 
of strategies designed to maximize contracting and hiring opportunities for Fort McKay. 

Increased population  

FORT MCKAY SEIA SOC (g) - (Regulatory): 

Fort McKay requests that Alberta collaborate with Fort McKay in an access management plan 
development for this area in accordance with the terms of reference previously developed by Fort 
McKay, Alberta and industry for a “Moose Lake Access Management Plan” (note that the 
proposed Frontier Project is within the planning area identified in the Moose Lake Access ToR). 

Response: 

See the responses to ESRD/CEAA SIR 8 and ERCB SIR 5.    

Socio-economic and environmental effects  

FORT MCKAY SEIA SOC (h) - (Regulatory): 

Fort McKay requests direct consultation with Alberta to address the socio-economic and 
environmental assessment and impacts of this project. 
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Response: 

Teck has engaged in consultations with Fort McKay and is currently working with Fort McKay to address 
socio-economic and environmental concerns and anticipates developing long-term commitments to 
address outstanding concerns. 

Teck supports Crown consultation and accommodation associated with the Frontier Project. Information 
collected to support the Frontier Project socio-economic impact assessment (SEIA) provides the regulator 
and responsible public agencies with information to assist in managing socio-economic effects regionally. 

4 SOCIO-ECONOMIC IMPACT REVIEW 

4.1 Terms of Reference and Consultation 

FORT MCKAY SEIA SOC (i) - (Regulatory): 

(In relation to the terms of reference, Fort McKay requests) a pre-industrial, socio-economic 
baseline and an assessment of the project-specific and cumulative effects specific to Fort McKay 
compared against the pre-industrial baseline 

Response: 

Predevelopment conditions were developed for the Integrated Application and applied to the assessment 
of Project and cumulative effects (see Volume 3, Section 1.2.5.1, Page 1-13 and the response to 
ESRD/CEAA SIR 309a). Predevelopment conditions were used to inform aspects of Teck’s SEIA. 

FORT MCKAY SEIA SOC (j) - (Regulatory): 

(In relation to the terms of reference, Fort McKay requests) an assessment of potential effects of 
alteration to access into areas used by Fort McKay people for traditional uses as well as access to 
and use of reserve lands. 

Response: 

See the response to ESRD/CEAA SIR 8.    
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FORT MCKAY SEIA SOC (k) - (Teck): 

(In relation to the terms of reference, Fort McKay requests) an assessment of the socio-economic 
effects for Fort McKay respecting Aboriginal rights and interests before and after reclamation. 

Response: 

See the response to ESRD/CEAA SIR 261.     

FORT MCKAY SEIA SOC (l) - (Teck): 

(Fort McKay requests that Teck) provide its Aboriginal procurement, training and hiring policies 
and provide a policy regarding managing access to the site; 

Response: 

Teck continues to develop a detailed Aboriginal procurement, training, and hiring policy and will engage 
Fort McKay and other Aboriginal communities in the development of these policies. Teck also seeks to 
continue working with Fort McKay in addressing concerns through long term commitments.  

See the responses to ERCB SIRs 120 and 122 for additional information. 

FORT MCKAY SEIA SOC (m) - (Teck): 

(Fort McKay requests that Teck) state how it plans to assist and work with other developers in 
mitigating the cumulative social and economic impacts of the project on Fort McKay; 

Response: 

Teck will work with multi-stakeholder groups such as the Oil Sands Developers Group (OSDG) as well 
as responsible authorities to address cumulative social and economic effects to the region (including Fort 
McKay). 

See the responses to ESRD/CEAA SIRs 3, 10, 316 (Table 316c-1) and 317 for additional information. 
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FORT MCKAY SEIA SOC (n) - (Teck): 

(Fort McKay requests that Teck) provide a detailed, pro-active consultation plan that shows how 
Fort McKay input is considered in Teck’s decision making processes and how Teck intends to 
maintain a meaningful opportunity for continued input throughout the life span of the project; 

Response: 

During consultations for the Frontier Project Teck outlined how Fort McKay’s input informed the EIA 
and Project planning to-date. Teck is committed to continuing to involve Fort McKay in additional 
Project planning activities such the development of a no net loss plan, reclamation plan and access 
management plan, among others. Teck will continue to ensure that Fort McKay understands how 
technical and community input inform the planning process.  

Teck will continue to discuss detailed and meaningful consultation plans with Fort McKay in Project 
planning going forward. 

See the responses to ERCB SIRs 8 and 122 and ESRD/CEAA SIRs 5 and 8 for additional information. 

FORT MCKAY SEIA SOC (o) - (Teck): 

(Fort McKay requests that Teck) describe how it will work with Fort McKay so that the 
community benefits in an on-going way from the project; 

Response: 

As described above; Teck is open to discussing a detailed and meaningful consultation plan with Fort 
McKay to clarify Fort McKay’s involvement in Project planning going forward. Project planning 
involves understanding how Aboriginal communities can realize meaningful benefits from the Project. 

Teck is also seeking to engage Fort McKay in the development of long term commitments to clarify how 
Fort McKay will benefit from the Frontier Project.  

FORT MCKAY SEIA SOC (p) - (Teck): 

(Fort McKay requests that Teck) provide support to add to the FMSA with regard to the impacts of 
mine projects; 
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Response: 

Teck is open to considering options to address outstanding concerns with Fort McKay in the form of long 
term Fort McKay specific agreements. Options to address outstanding concerns could include additional 
support to add to the FMSA with regard to the impacts of mine projects.  

FORT MCKAY SEIA SOC (q) - (Teck): 

(Fort McKay requests that Teck) support Fort McKay to assess the potential impacts of the 
Frontier Project on Fort McKay First Nation’s reserves 174B at Namur (Buffalo) Lake and 174A at 
Gardiner (Moose) Lake. 

Response: 

See the responses to ERCB SIRs 115b-1, 117a-1, 2, 3 and 4.  

4.2 Precautionary Principle  

FORT MCKAY SEIA SOC (r) - (Teck): 

(Fort McKay requests that Teck) develop with Fort McKay options to mitigate and offset the 
adverse effects to its rights, rights, culture and wellbeing. 

Response: 

See the response to ESRD/CEAA SIR 316c (specifically Table 316c-1) for an outline of how Teck 
intends to manage effects to Fort McKay identified rights. Teck is committed to collaboratively 
developing culturally appropriate mitigation measures to address outstanding Fort McKay concerns, and 
formalizing commitments through long-term agreements. 



FMFN SEIA RESPONSES  Page 8 

4.3 Uncertainty Principle  

FORT MCKAY SEIA SOC (s) - (Teck): 

(Fort McKay requests that Teck) present a plan to address the degree of uncertainty experienced 
by the community in relation to the success of reclamation, future expansions, cumulative effects 
and reclamation; 

Response: 

Teck expects to address community uncertainty through the continued and meaningful involvement of 
Fort McKay in all aspects of Project planning. Uncertainty can also be addressed through long term 
agreements and specific commitments designed to address effects in a manner acceptable to Fort McKay. 

FORT MCKAY SEIA SOC (t) - (Teck): 

(Fort McKay requests that Teck) assist the community to develop its capacity for conducting 
reclamation monitoring; 

Response: 

Teck is open to discussing reclamation monitoring with Fort McKay and understanding how Fort McKay 
would like to be involved in reclamation planning. 

FORT MCKAY SEIA SOC (u) - (Teck): 

(Fort McKay requests that Teck) begin discussions with Fort McKay regarding reclamation and 
reclamation monitoring early in development phases. Given the length of time reclamation will 
take, and the uncertainty regarding the effectiveness of reclamation efforts to restore the pre-
existing ecological conditions and traditional land use, Fort McKay recommends Teck develop 
measures with Fort McKay to off-set the loss of use of its Traditional Territory; and 

Response: 

Teck is committed to consulting with Fort McKay regarding reclamation planning for the Frontier Project 
at the early stages of planning. Teck understands that Fort McKay has struck a reclamation committee to 
provide direction and support to operators in reclamation planning. Teck is open to engaging this 
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committee along with the Sustainability Department to understand how Fort McKay would like to be 
involved in reclamation planning.  

FORT MCKAY SEIA SOC (v) - (Teck): 

Teck and/or Alberta Environment and Sustainable Resource Development should be required to 
notify or forward all Environmental Protection Order notifications to Fort McKay Sustainability 
Department or its designated technical representative. 

Response: 

Teck intends to discuss the provision of environmental protection order (EPO) notifications directly with 
Fort McKay. 

4.4 Intragenerational Equity 

FORT MCKAY SEIA SOC (w) - (Teck): 

(Fort McKay requests that Teck identify strategies to) develop programs for increased employment 
and advancement of Fort McKay residents;   

Response: 

Teck intends on discussing joint development of strategies designed to enhance contracting and hiring 
opportunities for Fort McKay. 

FORT MCKAY SEIA SOC (x) - (Teck): 

(Fort McKay requests that Teck identify strategies to) establish a means for identifying the number 
of Fort McKay residents employed, and trained by Teck; and 

Response: 

Teck intends on discussing joint development of strategies designed to enhance contracting and hiring 
opportunities for Fort McKay. Teck will explore, with Fort McKay, options for identifying Fort McKay 
residents employed and trained by Teck. 
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FORT MCKAY SEIA SOC (y) - (Teck): 

(Fort McKay requests that Teck identify strategies to) provide long term sustainable support to 
social and/or educational programs in Fort McKay. 

Response: 

Teck intends to engage Fort McKay in the development and formalization of long-term commitments 
such as plans to support for social and/or educational programs that address outstanding Fort McKay 
concerns with the Project. Teck will discuss sustainable support with Fort McKay directly. 

FORT MCKAY SEIA SOC (z) - (Regulatory): 

(Fort McKay requests that Alberta) develop plans to work with Fort  McKay First Nation and 
Métis Community residents and to address the systemic barriers that obstruct advancement in 
Aboriginal education, training, employment and business development. 

Response: 

Teck is committed to working collaboratively with Fort McKay and other Aboriginal communities to 
develop detailed plans and policies that address barriers to education, employment and training and 
business development.  

4.5 Intergenerational Equity  

FORT MCKAY SEIA SOC (aa) - (Teck): 

(Fort McKay requests that Teck articulate its plans to) retain within its industrial development 
protected land that may still be accessible to the community; 

Response: 

Teck is in receipt of a Fort McKay Traditional Use Study (TUS) for the Frontier Project which presents 
buffered traditional use information. Teck has committed to engaging Fort McKay in discussions about 
traditional use effects and addressing effects through long term commitments. Addressing effects may 
include identifying lands to be protected, among other management options. Teck commits to continuing 
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to work with Fort McKay to develop culturally appropriate mitigation measures to address effects to Fort 
McKay. 

See the responses to ERCB SIR 129 and ESRD/CEAA SIRs 8 and 319 for additional information. 

FORT MCKAY SEIA SOC (bb) - (Teck): 

(Fort McKay requests that Teck articulate its plans to) strive to reclaim disturbed land to a 
diversity and capability commensurate with its predisturbed state and with an equivalent capability 
to support all of the resources that existed on the land prior to disturbance including the re-
establishment of productive and healthy plant and animal environment, both on the land and in the 
water at a faster pace; 

Response: 

Teck understands that Fort McKay has struck a community reclamation committee to inform Project and 
regional reclamation planning initiatives. Teck intends to engage this committee, along with the Project’s 
Elders Advisory Committee, the Sustainability Department and Fort McKay’s technical team in 
developing a detailed reclamation plan for the Project.  

Teck intends on developing a closure landscape that provides a variety of wildlife habitats that can be 
used for traditional pursuits. Refer to Teck’s response to ESRD/CEAA SIR 316c (Table 316c-1). 

See the responses to ESRD/CEAA SIRs 32b, 142, 159, 162b, 221, 222 and 319. 

FORT MCKAY SEIA SOC (cc) - (Teck): 

(Fort McKay requests that Teck articulate its plans to) provide conditions that allow resources 
stressed by industrial development to recover to their previous health and productivity through 
planning and protection of wildlife populations (e.g. access management; improved technology to 
minimize impacts on plant and animal communities) and human health; 

Response: 

See the responses to ESRD/CEAA SIRs 8, 91, 118 and 119 and ERCB SIRs 5, 129 and 319 for additional 
information. 



FMFN SEIA RESPONSES  Page 12 

FORT MCKAY SEIA SOC (dd) - (Teck): 

(Fort McKay requests that Teck articulate its plans to) provide alternate and equivalent hunting, 
fishing, trapping and cultural resources and opportunities when traditionally used resources are 
lost due to development (such as purchasing and preserving in trust conservation areas identified 
by Fort McKay within Fort McKay’s Traditional Territory); and 

Response: 

Teck will work with Fort McKay and other Aboriginal communities along with ESRD and other 
developers in the preparation of an AMP for the Frontier Project to ensure access to areas used for 
hunting, fishing, trapping and cultural pursuits. 

See the responses to ESRD/CEAA SIR 316c and ERCB SIRs 5 and 8 for additional information. 

Additional mitigation measures specific to Fort McKay can be developed directly with Fort McKay and 
formalized in a long term agreement.   

FORT MCKAY SEIA SOC (ee) - (Teck): 

(Fort McKay requests that Teck articulate its plans to) present to the community and its technical 
advisors results and plans for reclamation. 

Response: 

See the response to FORT MCKAY SEIA SOC (bb). 

FORT MCKAY SEIA SOC (ff) - (Regulatory): 

(Fort McKay requests that the Government of Alberta and Canada) enter into a Memorandum of 
Understanding with Fort McKay to identify accommodation strategies, including the establishment 
of protected areas for traditional land use in reasonable proximity to the community, in culturally 
significant ecosystems identified by the community, as well as sufficient undisturbed area to 
maintain wildlife populations and other resources.  The accommodation strategies would include 
but not be limited to the following: 
• ensuring sufficient and healthy lands and natural resources are reasonably available and 

accessible for the exercise of traditional land use; 
• recognition of enforcement of its health-based standards for ambient air quality, noise and 

odors in the Community; 
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• regional assessment and monitoring of odors; 
• community-based monitoring of air, water, noise and odor impacts; 
• land use planning and development on the borders of the community and Fort McKay reserves, 

including the requirement for buffer zones and compatible land use; 
• securing sufficient access to clean water for domestic and economic development of Fort 

McKay’s reserves; 
• offsets and compensation for existing and anticipated impacts to replace the health, social and 

cultural values associated with traditional land use; 
• long- term fiscal arrangements to provide physical and social infrastructure needed by the 

Community of Fort McKay; 
• regulatory changes to improve air and water monitoring and protection; 
• assessment and monitoring of cumulative impacts on the Community of Fort McKay’s and its 

aboriginal and treaty rights; and 
• development of reclamation standards that specify traditional land use requirements and 

consultation with Fort McKay on reclamation planning and implementation and progress. 

Response: 

See the response to ERCB SIR 129.  

4.6 Recognition and Preservation of Diversity 

FORT MCKAY SEIA SOC (gg) - (Teck): 

(Fort McKay requests that Teck) provide long term funding to develop and sustain community 
infrastructure and social-cultural programs. 

Response: 

Teck intends to engage directly with Fort McKay in the development and formalization of long-term 
commitments such as support for community infrastructure and socio-cultural programs to address 
outstanding Fort McKay concerns with the Project. 

4.7 Internalization of Costs 

FORT MCKAY SEIA SOC (hh) - (Teck): 

(Fort McKay requests that Teck) contribute to the continuation of Fort McKay’s cultural heritage 
assessment and monitoring; and    



FMFN SEIA RESPONSES  Page 14 

Response: 

Teck intends to engage directly with Fort McKay in the development and formalization of long-term 
plans that may include contributions to a cultural heritage assessment to address outstanding Fort McKay 
concerns with the Project. 

FORT MCKAY SEIA SOC (ii) - (Teck): 

(Fort McKay requests that Teck) support the Métis community in its efforts to preserve and 
showcase the history of the Métis 

Response: 

Teck intends on engaging directly with Fort McKay in the development and formalization of long-term 
plans such as support for the Fort McKay Metis to preserve and showcase the history of the Metis, to 
address outstanding Fort McKay concerns with the Project. 

FORT MCKAY SEIA SOC (jj) - (Regulatory): 

(Fort McKay requests that the government of Alberta and Canada) establish meaningful socio-
economic assessment criteria for oil sands developments 

Response: 

Teck will remain engaged in changes to the regulatory regime for the oil sands region, including raising 
awareness of Aboriginal community input into Project specific assessments and management of effects 
regionally. 

4.8 The Polluter Pays Principle 

FORT MCKAY SEIA SOC (kk) - (Teck): 

(Fort McKay requests that Teck) contribute resources (financial, manpower and political) to assist 
Fort McKay in addressing longstanding issues such as Métis housing, access management plans, 
and strengthening community resilience; and 
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Response: 

Teck intends to engage directly with Fort McKay in the development and formalization of long-term 
commitments that may include resources directed to addressing longstanding issues (Metis housing , 
access management plans, community resilience) to address outstanding Fort McKay concerns with the 
Project. 

FORT MCKAY SEIA SOC (ll) - (Regulatory): 

(Fort McKay requests Alberta Sustainable Resources Development and other Government 
departments) consult and accommodate Fort McKay’s needs in land use planning for the region 

Response: 

See the response ESRD/CEAA SIR 162.    

4.9 The Prevention Principle 

FORT MCKAY SEIA SOC (mm) - (Teck): 

(Fort McKay requests that Teck) support community educational and/or social programs; and 

Response: 

Teck intends to engage directly with Fort McKay in the development and formalization of long-term 
commitments that may include educational and/or social programs to address outstanding Fort McKay 
concerns with the Project. 

FORT MCKAY SEIA SOC (nn) - (Teck): 

(Fort McKay requests that Teck) contribute funding toward ongoing development and monitoring 
of cultural indicators and a program for cultural retention. 
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Response: 

Teck intends to engage directly with Fort McKay in the development and formalization of long-term 
commitments that may include funding toward ongoing development and monitoring of cultural 
indicators and a program for cultural retention, to address outstanding Fort McKay concerns with the 
Project. 

4.10 The Protection and Promotion of Health and Safety 

FORT MCKAY SEIA SOC (oo) - (Teck): 

(Fort McKay requests that Teck) provide mitigation support to help address community health and 
wellness issues. 

Response: 

Teck intends to engage directly with Fort McKay in the development and formalization of long-term 
commitments that may include providing mitigation support to help address community health and 
wellness issues.  

4.11 The Principle of Multisectoral Integration 

FORT MCKAY SEIA SOC (pp) - (Teck): 

(Fort McKay requests that Teck) enter into a long-term sustainability agreement with Fort McKay 
to address the impacts of its project. 

Response: 

Teck fully intends on engaging Fort McKay in the negotiation of a long-term agreement with Fort McKay 
to address potential effects of the Project. 
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FORT MCKAY SEIA SOC (qq) - (Regulatory): 

(Fort McKay requests ESRD) implement a mechanism to validly assess and mitigate the social and 
cultural impacts specific to the community of Fort McKay. 

Response: 

Teck is supportive of Alberta implementing mechanisms to further understand social and cultural impacts 
specific to the community of Fort McKay. Teck’s Integrated Application provides social and cultural 
information to regulators and other responsible authorities.  

4.12 The Principle of Subsidiarity 

FORT MCKAY SEIA SOC (rr) - (Teck): 

(Fort McKay requests that Teck) provide additional support to strengthen the administrative 
capacity of the Fort McKay Métis Community. 

Response: 

Teck intends on engaging directly with Fort McKay in the development and formalization of long-term 
plans that may include additional support to strengthen the administrative capacity of the Fort McKay 
Metis. 

FORT MCKAY SEIA SOC (ss) - (Teck): 

(Fort McKay requests that Teck) engage Fort McKay in the design, planning and management of 
the Project, including in the design and implementation of a follow up program to assess and ensure 
the success of mitigation identified by Teck. 

Response: 

Follow up programs and Fort McKay specific mitigation measures can be developed in collaboration with 
Fort McKay and formalized in a long term commitment. 
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5 CUMULATIVE SOCIAL EFFECTS 

FORT MCKAY SEIA SOC (tt) - (Regulatory): 

(Fort McKay requests that ASRD) develop requirements for the integrated use of the social 
sciences in assessing cumulative impacts on the human environment; and 

Response: 

Teck is supportive of direction ESRD may take in respect of applying the social sciences in assessing 
cumulative impacts on the human environment. 

FORT MCKAY SEIA SOC (uu) - (Regulatory): 

(Fort McKay requests that ASRD) support mechanisms to develop and implement cumulative 
socio-economic impact assessment criteria and standards. 

Response: 

Teck is supportive of additional direction from ESRD with respect to the development and 
implementation of cumulative socio-economic impact assessment criteria and standards. 
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