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1 Principal Findings 

1 – 1. Best management practices – Planning to reduce environmental and socio-
economic impacts  

With growing concerns about cumulative effects, the importance of encouraging 
industry to implement Best Management Practices in order to reduce the 
likelihood of unnecessary long-term environmental and social liabilities has 
become very important to the Mikisew Cree.  In the MacKay River Expansion EIA, 
it is difficult to ascertain whether Best Management Practices are followed, as the 
document does not clearly identify how decisions were made, notably those 
where costs must be weighed against environmental or social considerations.  
The Mikisew Cree need to understand how all peoples regionally, including 
themselves, regulators, and other stakeholders, are involved from the beginning 
of the project to determine weighting factors that guide best practices, design 
decisions and associated trade offs.  

Response: 

Petro-Canada plans to employ Best Management Practices where practicable.  
Petro-Canada has and will continue to extend the opportunity to consult with MCFN 
on the MacKay River Expansion Project.  
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1- 2. Environmental management systems – More specific details on management 
plans and processes are required  

An EIA is not only a requirement for regulatory approval; it is also a process tool 
to ensure effective environmental management throughout the project life cycle.  
The Environmental Management System (EMS) as described by the Proponent 
does not provide comfort to the Mikisew Cree that anticipated project impacts will 
be managed effectively throughout the Project and beyond.  The EIA provides 
little specific details or information on how Petro-Canada will establish an 
environmental management system to manage environmental and social impacts 
of the project.  There is little discussion of specific environmental and social 
management plans that are essential for effective management of construction 
and operations activities.  More details are required as to how the project EMS will 
be implemented, by whom and at what cost. 

Environmental monitoring is an important tool to assess the accuracy of EIA 
impact predictions and to assess the effectiveness of proposed mitigation 
measures.  The EIA does not provide a comprehensive understanding of exactly 
what specific monitoring programs are being proposed by Petro-Canada, and how 
this relates to both existing and regional monitoring initiatives.  Furthermore, the 
EIA provides no details on community-based monitoring programs and Petro-
Canada has not adequately consulted the Mikisew Cree on this issue.  
Community-based monitoring is one means of showing the Mikisew Cree that the 
project’s social and environmental impacts are being effectively managed.  In 
addition to the Proponent’s monitoring responsibility, the Alberta and Federal 
government also have a duty of care responsibility for environmental and social 
surveillance in ensuring that the interests of the Mikisew Cree are fully upheld. 

Response: 

Details on some of Petro-Canada’s existing monitoring programs are presented in 
Volume 1B, Appendix VII.   In addition to the Groundwater Monitoring, Soil 
Monitoring, Wildlife Monitoring and, Wetland and Vegetation Monitoring programs 
discussed, Petro-Canada is also required, under the existing EPEA Approval 48408-
00-00 to monitor and report both monthly and annual air emissions data.  Petro-
Canada has also implemented a Leak Detection and Repair (LDAR) program and 
submits the information to AENV annually.  Air monitors located on site collect the 
required data and the information is provided to the Wood Buffalo Environmental 
Association (WBEA). 

Petro-Canada’s Annual Conservation and Reclamation report tracks the surface 
disturbance, including the location and volumes of salvaged topsoil and provides for 
pre-disturbance assessments to be completed in advance of development. 

Petro-Canada’s annual Industrial Wastewater and Runoff Report track not only 
industrial runoff volumes, but efforts to reuse runoff water, and industrial wastewater 
and domestic waste water. 
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Petro-Canada has a requirement to submit a plan for Reclamation Monitoring 
Program prior to November 30, 2007.  Petro-Canada plans to consult with 
regulators and stakeholders, to include Traditional Ecological Knowledge (TEK) and 
CEMA Reclamation Working Group recommendations prior to submission.
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1-3.  Cumulative impacts - Effective management of regional induced and 
cumulative effects 

The Mikisew Cree do not view the expansion of Petro-Canada’s MacKay River 
Project in isolation.  The overall environmental and social effects of all project 
components (past and proposed), in combination with other existing and 
proposed regional developments, are a priority concern.  A cumulative effects 
assessment that considers past, present and potential future infringements of 
First Nations people is required.  Commentary is lacking on the effects of 
industrial growth poor regional infrastructure on the health and welfare of First 
Nations people. 

The Mikisew Cree would have liked to have seen a separate chapter in the EIA 
devoted to cumulative effects.  A clear methodology is not provided in the EIA; 
consequently cumulative effects assessment is insufficient and unclear.  More 
attention should be focused on this issue in relation to regulatory requirements of 
CEAA and ongoing initiatives of CEMA. 

Response: 

The cumulative effects assessment undertaken for the MacKay River Expansion 
followed all applicable regulatory requirements.  Petro-Canada documented and 
assessed potential cumulative effects on each project component.  The EIA is 
structured to describe baseline, project related impacts, and cumulative effects.   

Petro-Canada is a member of CEMA and participates in regional committees that 
address environmental cumulative effects.  Petro-Canada also followed CEMA 
committee recommendations, where appropriate, in undertaking the cumulative 
effects assessment.
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1-4. Establishing temporal boundaries – 1965 should be used as a baseline 

An accurate assessment of impacts and of cumulative effects is hindered by the 
inconsistent approach taken by Petro-Canada in reference to the baseline. The 
Mikisew Cree are concerned that Petro Canada considers large-scale Oil Sands 
developments as an integral and natural part of the landscape and landform.  For 
the Mikisew Cree, the baseline should be described as the point prior to large-
scale commercial Oil Sands development that began in 1965. In many disciplines 
of the Petro-Canada MacKay River Expansion Project EIA, today’s existing 
conditions were used as baseline, which is unacceptable to the Mikisew Cree.  
Only in the traditional land use section was prior use considered back to 1960.  
Why is the accurate baseline not consistently used for all other disciplines 
discussed in the EIA?  Historical effects should be used to help predict future 
impacts and provide confidence in regulatory application assumptions and 
predictions.  

Response: 

The “Baseline Case” presented in the Environmental Impact Assessment, includes 
existing and approved developments, was defined by Alberta Environment and is a 
requirement in the Terms of Reference.  The “Baseline Case” has been 
established to ensure that the additive impacts of the Project (Impact Case) and 
proposed developments (Cumulative Case) are assessed and described.    

A “Pre-Development Case”, as defined by MCFN could be undertaken through 
regional initiatives such as CEMA’s Sustainable Ecosystems Working Group 
(SEWG).    
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1-5  Access to information – Full transparency and disclosure is required 

Access to data and background reports used for fundamental project decisions is 
important and a public right.  The Mikisew Cree have consistently asked that 
background groundwater data be provided in a timely fashion to be used in the 
review.  Only partial information was provided and this is not sufficient to fully 
support some of the Mikisew’s concerns about project effects on groundwater 
and surface water flow and quality.  The Mikisew Cree acknowledge the support of 
Petro-Canada in providing access to all project information and reports.  The 
Mikisew Cree suggest that a project data room be established in Petro-Canada’s 
Ft. McMurray office to allow public access to all relevant information regarding 
environmental and social performance of the project.  We also recommend that 
Petro-Canada establish a clear and consistent policy and procedures as to what 
data they are willing to share about the Project. 

Response: 

Petro-Canada is compiling a library of reports and data (including baseline water 
data) generated as part of the MacKay River Developments.  The library will be 
maintained at the Petro-Canada Fort McMurray office and information, consistent 
with applicable privacy laws, will be available for public review. 
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1- 6 More attention should have been given to impacts on groundwater and 
surface water 

The Mikisew Cree are concerned about the overall cumulative impacts of Oilsands 
development, including SAGD and mining operations, on groundwater and 
surface water regimes.  In the MacKay River Expansion EIA, Petro-Canada fails to 
consider project alternatives that may limit impacts to groundwater resources and 
also help to preserve important local wetlands.  These alternatives include the 
following i) consideration of alternative water supplies from karstic Devonian 
sources and ii) disposal of project wastewater into deeper Devonian formations 
rather than more risky Cretaceous formations. 

Petro-Canada should also consider a more structured and rigid approach to 
management of groundwater information. This will be necessary as part of an 
integrated environmental management system and comprehensive environmental 
monitoring program.  The current groundwater monitoring program should be 
expanded in all production areas, including piezometer installation at varying 
depths.  Attention should also be given to monitoring project impacts on the fen 
wetlands. 

Response: 

Petro-Canada is not planning on utilizing Zero-Liquid-Discharge (ZLD) because 
there is no suitable disposal zone currently available. 

Petro-Canada plans to continue monitoring water levels and water quality in fens as 
part of the existing Wetland Monitoring Program. 

Petro-Canada will follow AEPEA requirements regarding monitoring in the fens. 
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1-7  Meaningful Involvement - Mikisew Cree understanding and influence on Petro-
Canada’s management decisions  

The Mikisew Cree, other area First Nations and stakeholder groups are becoming 
more involved in resource management processes.  They often have limited 
influence over long-term data analysis, mitigation and monitoring programs that 
determine effectiveness of reclamation and the extent of environmental and socio-
economic impacts.  For example, the Mikisew Cree have input into several 
components of the EIA process: Terms of Reference (ToR)/ EIA (Technical 
Review), Hearing, (as Intervener) and Information Requests (Submissions). EIAs 
also frequently reference regional programs, such as CEMA, the Regional 
Aquatics Monitoring Program (RAMP), the Wood Buffalo Environmental 
Association (WBEA), which engage the Mikisew Cree.  However, none of these 
components ensure that the EIA process includes and manages residual liability 
avoidance, groundwater flow systems and surface water interactions, extensive 
cumulative impacts, cultural ecosystem analysis, respect and inclusion of 
Traditional Ecological Knowledge (TEK), Traditional land use, social impacts and 
other key Mikisew Cree concerns.  

Community members and First Nations must live with the consequences of 
management policies, and thus expect to be an integral part of participatory 
decision making in the environmental management process.  Effective 
incorporation of Mikisew Cree input in this process is key in order to ensure that 
final management goals have community support and relevance can be agreed 
upon prior to development. The Mikisew Cree have not been adequately consulted 
in a meaningful way from the beginning of the EIA process and were not involved 
in the scoping of key issues, which were conducted by the Proponent’s 
consultant.  The EIA has not defined how Petro-Canada will assure the meaningful 
involvement of the Mikisew Cree over the entire life of the project. More 
clarification is therefore required on how the Proponent incorporated TEK and 
community consultation information into the development of impact predictions 
and environmental stewardship.  Petro-Canada should define consultation 
procedures with the Mikisew Cree for the entire Project and not just in the 
approval phase. 

The Mikisew Cree are concerned that the long-term changes to landscape and the 
cultural effects of Oil Sands development in the region will extinguish the cultural 
ecosystem, as it is understood and used by the Mikisew Cree.  The impacts of 
SAGD are in some ways more pervasive than mining projects, as a much larger 
area of the land base is affected throughout the life of the project. 

8)  Equal balance should be given to the evaluation of socio-economic impacts 

Classically, EIAs have focused primarily on evaluating environmental impacts and 
ascribing mitigation measures, ahead of adequately addressing socio-economic 
impacts.  Only recently, have socio-economic impacts received more attention, 
largely as a result of local community concerns and the implementation of 
corporate social responsibility policies.  The MacKay River expansion EIA 
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provides little or no baseline data, and limited discussion and analysis of 
anticipated project impacts on the Mikisew Cree.  Instead it relies on assessment 
of perception, rather than a consideration of true reality.  The SEIA is of limited 
value and recommend that Petro-Canada reconsider its approach towards 
adequate consultation and inclusion of First Nations people and communities in 
the baseline data collection and assessment of project impacts and the 
implementation of effective mitigation measures. 

9) Long-term planning - Effects for the Mikisew Cree from present and anticipated 
accelerated Oil Sands growth  

Oil Sands development is accelerating at a rate not anticipated in most planning 
documents provided to the public.  The Mikisew Cree are aware of the economic 
and social drivers creating this development, and the benefits that will accrue to 
the Government of Alberta, its people and private multi-national corporations.  

The Mikisew Cree have grave concerns regarding the final outcome of such 
development. They are aware that accelerated development creates impacts that 
are not linearly related but often have exponential effects both in space and time.  
The Mikisew Cree are concerned that these effects will negate the possibility of 
reestablishing; a) a recognizable and sustainable ecological trajectory, b) a social 
trajectory that honors and maintains their key cultural needs, and c) an economic 
trajectory offering participation in a manner that offsets any loss of traditional 
uses key to their social identity and well-being. 

The Mikisew Cree believe that accelerated development requires the inclusion of 
Aboriginal Standards to define outcomes for inclusion in development planning.  
The traditional use of Mikisew Peoples in the Oil Sands region affirms that they 
are directly affected by project developments.  Given the context of Oil Sands 
development now, the Mikisew Cree people believe in their collective rights to 
define outcomes and express Aboriginal standards.  In exercising their 
responsibilities as a people, the Mikisew Cree also believe they are expressing the 
concerns held by many Albertans and therefore hold this as a higher societal 
responsibility. 

Response to 7, 8 and 9: 

Petro-Canada values its relationship with the Mikisew Cree First Nation and 
understands the concerns highlighted in this response document.  

In addition, Petro-Canada, in effort to gather information, afforded many 
opportunities to MCFN for consultation.   Petro-Canada provided funding to the 
Mikisew Cree First Nation to review and provide comment on the proposed Terms of 
Reference, and to review and provide comment on the regulatory submission, 
including the EIA.  Petro-Canada held a workshop with the Elders to provide 
information regarding the EIA, and to obtain feedback for consideration in advancing 
the project design.  An Open House was also held in the community to afford 
additional opportunities to community members to learn more about the project. 
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 Petro-Canada understands the assessment undertaken indicated that the impacts 
of the project on traditional land use by MCFN will be minimal and negligible.   

Petro-Canada is committed to ongoing consultation with Mikisew Cree First Nation 
on the MacKay River development. 
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2. EIA Methodology 

The EIA methodology, as presented by the Proponent, is adequate but suffers 
from a lack of integration and establishing specific linkages for each impact with 
their corresponding mitigation and monitoring procedures.  As it stands, the EIA 
is not clear in predicting or establishing the impacts of the Project on the Mikisew 
Cree and what specific actions Petro-Canada will take to negate, or minimize 
project impacts, on the land and the First Nations Peoples. 

2-1. Issue 

Threshold values used to determine impact significance in the EIA and, 
subsequently, mitigation/monitoring efforts are not justified.  The determination of 
significance should use thresholds that are substantiated and directly relevant to 
the specific impact.  Threshold values and resulting mitigation efforts do not 
appear to represent First Nations values. 

Finding 

This assessment uses the same threshold values for all types of impacts.  For 
example, a 10% impact to a water resource is deemed equivalent to a 10% impact 
to soil.  The rationale for using a consistent threshold value of 10% should be 
explained in the EIA. Feedback from consultation with First Nations, or any other 
stakeholders, also does not appear to be considered in the impact classification 
scheme.  For instance, viable populations of beavers are stated to be very 
important to First Nations (MRE EIA), but the EIA provides no explicit 
consideration of this when presenting the impact classification methodology (for 
wildlife indicators). 

Recommendation 

Best EIA practice dictates that Petro-Canada should determine impact 
significance and the resulting mitigation & monitoring efforts in an open and 
transparent manner, based on documented stakeholder concerns.  The Mikisew 
Cree have not been adequately consulted in this respect.   

Petro-Canada should also clarify the use of threshold values in the EIA and 
provide justification of each threshold relative to specific impacts.  The Mikisew 
Cree should also be consulted on the selection of threshold values and their 
relevance. 

Response: 

The MacKay River Expansion was assessed according to the Terms of Reference.  
The Mikisew Cree reviewed the Terms of Reference in Q2, 2005 and provided 
comments on the final Terms of Reference to regulatory agencies.  
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Petro-Canada reference regulated thresholds (e.g., Ambient Air Quality Guidelines) 
as specified in the Terms of Reference. 
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2-2. Issue 

There are differences in EIA methodology between the original Petro-Canada 
MacKay River EIA and the MacKay River Expansion EIA. 

Finding 

The original Petro-Canada EIA for the MacKay River Project used a Focused 
Environmental Assessment (FEA) methodology.   This methodology was used to 
scope project impacts and rate them relative to their potential significance, as 
perceived by project stakeholders and the assessment team.  It is clear that using 
a scoping approach can limit discussion to key issues and involve stakeholders 
early on in the impact assessment process.  However, it is not clear whether the 
MacKay River expansion EIA used a similar approach to scope key issues with 
stakeholders, including the Mikisew Cree.   

Recommendation 

Petro-Canada should clarify if there are any differences in EIA methodology 
between the original and expansion EIA and whether involvement of the Mikisew 
Cree in the EIA process was equivalent in both stages. 

Response:  

The EIA methods used were similar with the only differences being those specified 
in the Terms of Reference. 

Petro-Canada provided MCFN an opportunity to participate in the original EIA in 
1998 and 1999, but MCFN declined to participate.  Petro-Canada provided the 
opportunity again in 2004 upon the initiation of the proposed MacKay River 
Expansion.  MCFN again chose not to participate in the initial stages or EIA 
development. Nevertheless, Petro-Canada provided funding to the MCFN to review 
the proposed TOR and the application, including the EIA and SEIA.  Methodology 
has evolved over time to include key issues as defined by CEMA and through 
ongoing stakeholder consultation.   
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2-3. Issue 

AENV Terms of Reference, Section 1.2c, requires Petro-Canada to discuss the 
reversibility of residual impacts caused by the project, yet the reversibility of 
adverse impacts is not explicitly included in the EIA assessment methodology.   

Finding 

In the EIA, Class 2 impacts are implied as not being reversible.  Volume IIA, p1-4, 
states that they remain at “stable levels after project closure”.  However, Class 3 
impacts are implied to be reversible and it is stated that “resource levels should 
recover”. 

Recommendation 

Petro-Canada should include a discussion of reversibility in the assessment 
methodology and clearly state how it is factored in to the final impact class.  
Differences in the reversibility of project impacts (e.g. Class 2 and 3 above) should 
be clearly stated.  The assessment of reversibility should also include some level 
of justification, or certainty, as to why the impact is considered reversible. 

Response: 

 Reversibility was not specifically considered as criteria in this assessment.  Rather 
the impact is explained as to what changes will take place and how mitigation will 
deal with the impact and what timeframe are associated with the impact.  The 
timeframes used within the impact classifications identify whether the impact will be 
within the life of the project or beyond project closure and therefore reversible within 
the life of the project or beyond 
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2-4 Issue 

The Classification Framework Table linking impacts to mitigations and monitoring 
is missing impact categories.  This makes it very difficult to support a defensible 
EIA and it is unclear to stakeholders as to whether there are significant residual 
impacts unaccounted for. 

Finding 

Missing categories for impacts during the project life include: Low-Medium and 
Medium-High. 

Missing categories for impacts after project completion include: Negligible-Low. 

Recommendation 

Petro-Canada should address this deficiency and include these missing 
categories to complete the framework table (even if there are no impacts which 
fall within the categories).   

Response: 

To clarify, the table was not meant to provide all potential categories because it 
would be inaccurate to suggest that all impacts can be categorized into a matrix, to 
do this could have also reduced the importance placed on stakeholder input in 
relation to an impact.  Rather the “final impact rating is therefore an aggregated, 
relative numerical ranking, determined by both the analysis of impact and the level 
of action, as a professional, which the author recommends as necessary to address 
the impact.”  Of greatest importance in this assessment is for the professional to 
determine what needs to be done to address the impact, and then classify the 
impact appropriately. 
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2-5. Issue 

Impact ratings are not correctly determined in several cases. 

Finding 

The following errors were found relating to impact ratings in the EIA. The text 
should be reviewed to see whether there are additional errors. 

• The impact to surface water should be Class 1 in Table 3-26, but was incorrectly 
stated as a Class 3 impact. 

• Impacts to beaver habitat should be Class 2 in table 4-31, Vol. IIC, but were 
incorrectly stated to be Class 3. 

• The specific duration of depressed groundwater levels in the Birch Channel 
should be stated clearly.  In Vol. IIC, p3-28 it is stated to last about three years 
beyond project termination, but in Vol IA, p.X, it is stated as less than five years.  
The final impact summary table for groundwater, Vol. IIB, p2-62, incorrectly rates 
the impact to groundwater quantity as a positive impact where it should be 
negative.  Additionally, the impact class was rated as Class 3 where it should be 
Class 2. 

Recommendation 

Petro-Canada should revise the entire EIA to correct all impact rating errors in the 
report and clearly provide information about mitigation and monitoring for all 
significant residual impacts resulting from the reclassification of impacts. 

Response: 

Review of the impact rating table indicates that an error was made in assigning the 
direction of impact related to water withdrawal from the Birch Channel Aquifer.  The 
direction of impact should have read “Negative” as opposed to “Positive”.  A similar 
mistake was noted for “Effect of water use on downgradient wetland complexes”.   

The original selection of a Class 3 effect of water withdrawal from the Birch Channel 
Aquifer on water quantity in the Birch Channel Aquifer, and effects on downgradient 
wetland complexes was made with the understanding that the effects will be 
reversible, and that conditions will recover after cessation of pumping.   Effects are 
predicted to be minor in the context of the available head in the aquifer, with a return 
to baseline conditions within a comparatively short timeframe of 3 to 5 years (model 
results suggest that recovery of depressed water levels is somewhat dependant on 
location within the Birch Channel Aquifer). .   

Petro-Canada currently monitors and assesses water levels in the Birch Channel 
Aquifer as per their AENV water withdrawal license.  This practice will naturally 
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continue during water withdrawal in support of the MacKay River Expansion (if 
approved).  Petro-Canada also intends to monitor conditions in nearby wetland 
complexes to verify effects of water withdrawal activities in the LSA.   

Nevertheless, a change in impact rating from Class 3 to Class 2 is warranted for 
both Issue items, and has been reflected in the following revised “Final Impact 
Rating Summary Table” (Table 2-20). 

Table 2-20: Final Impact Rating Summary Table 

Issue Geographic 
Extent Magnitude Direction Duration Confidence Rating 

EFFECT OF 
WATER USE ON 
GROUNDWATER 
QUANTITY IN 
THE BIRCH 
CHANNEL 
AQUIFER 

LSA Low to 
Moderate 

Negative Long-term High to 
Moderate 

2 

EFFECT OF 
WATER USE ON 
DOWN-
GRADIENT 
WETLAND 
COMPLEXES 

LSA Low to 
Moderate 

Negative Long-term High to 
Moderate 

2 

EFFECT OF 
GROUNDWATER 
USE ON 
MACKAY RIVER 
BASEFLOW 

N/A N/A Neutral N/A Moderate 4 

EFFECT OF 
SAGD WELL 
DRILLING AND 
INSTALLATION 
ON 
GROUNDWATER 
QUALITY 
CONDITIONS 

N/A N/A Neutral N/A Moderate 4 

EFFECT OF 
SAGD WELL 
OPERATIONS 
ON 
GROUNDWATER 
QUALITY 
CONDITIONS 

N/A N/A Neutral N/A Moderate 4 

EFFECT OF 
SAGD WELL 
CASING 
FAILURE ON 
GROUNDWATER 
QUALITY 
CONDITIONS 

LSA Low to 
Moderate 

Negative Mid- to 
Long-term 

Moderate 2 
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THERMAL 
EFFECTS OF 
SAGD WELL 
OPERATIONS 
ON 
GROUNDWATER 
QUALITY 
CONDITIONS 

LSA Low to 
Moderate 

Negative Long-term Moderate 2 

EFFECT OF 
PRODUCTION 
FACILITY AND 
LANDFILL 
OPERATIONS 
ON 
GROUNDWATER 
QUALITY 
CONDITIONS 

LSA Low to 
Moderate 

Negative Mid-term High 3 
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2-6. Issue 

The efficacy of mitigation practices applied to significant residual impacts is not 
clearly documented.  AENV Terms of Reference, Section 1.2c, requires Petro-
Canada provide mitigation resulting from “established measures based on 
research and development.”  

Finding 

For example, the collection of native seed and subsequent replanting of wetland 
vegetation impacted by groundwater withdrawal is not documented as a practice 
resulting from established measures.  Furthermore, the avoidance of additional 
impacts to wetlands resulting from surface runoff is proposed as mitigation to 
impacts caused by groundwater withdrawal.  These measures require clarification 
in reference to the AENV TOR. 

Recommendation 

Mitigation measures proposed to address significant impacts should be justified 
by providing evidence of their proven effectiveness in practice.  At the very least, 
academic literature should be referenced to provide theory supporting the efficacy 
of these methods. 

Response: 

Mitigation measures specified (i.e., revegetation, wildlife habitat enhancement etc.) 
will be monitored to determine the overall success of the mitigation in reducing 
impacts.  Petro-Canada plans to undertake additional monitoring (refer to response 
1-2; Project and Regional Monitoring) as specified in the EPEA Approval for the 
existing MacKay River Project.  Mitigation measures may be modified over time 
based on the results on the monitoring programs and in consultation with regulators, 
and Aboriginal stakeholders as well as multi-stakeholder groups such as CEMA.  In 
addition, Petro-Canada plans to adopt successive reclamation and adaptive 
management practices such that information gathered can be applied to future 
reclamation initiatives.  Petro-Canada does participate in such regional research 
groups such as CONRAD that are evaluating current practices and making 
recommendations on future reclamation initiatives.
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3. Environmental Management Systems  

3-1 Issue 

The Proponent provides limited details in Volume 1 of the Petro-Canada MacKay 
River Expansion EIA about safety, health and environmental management.  Some 
definitions are required in order to place this issue in context with Alberta 
Environment EIA regulations under EPEA, and also as to what would be 
considered best environmental management practice as per ISO 14001 
requirements. 

According to Thompson,  an environmental management system is “an integral 
part of an organization’s overall management system that is defined to improve 
environmental performance by: 

• Setting goals and objectives;  

• Identifying, obtaining and organizing the people, skills and knowledge, 
technology, finances and other resources necessary to achieve the goals 
and objectives; 

• Identifying and assessing options for reaching the goals; 

• Assessing risks and priorities; 

• Implementing the selected set of options; 

• Auditing performance for necessary adjustments by providing feedback 
to the system and; 

• Applying the environmental management tools as required. 

Furthermore, an Environmental Management System (EMS) is an integral link 
between the corporation’s management systems and the technical details 
contained within the Environmental Management Program (EMP).  Thompson 
(2002) states that as per Section 4.2.6 of ISO 14004 the EMP should: 

• Address schedules, resources, and responsibilities for achieving the 
organization’s objectives and targets; 

• Identify specific actions in order of their priority; 

• Deal with individual processes, projects, products, services, sites or 
facilities within a site; and  

• Be dynamic and revise regularly to reflect change. 

The final terms of reference (TOR) for the Environmental Impact Assessment 
report of the MacKay River Expansion Project (Alberta Environment 2004) states 
the Project Environmental Management System and Contingency Plans should 
“…Summarize key elements of Petro-Canada’s environment, health and safety 
management system and discuss how the system will be integrated into the 
Project, addressing the following:  
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a) outline plans for monitoring all inputs of the Project and associated facilities.  
Discuss the key elements of the operating plans and performance standards to be 
developed prior to the commissioning of the plant, such as:  

i) policies and corporate procedures,   

ii) operator training,  

iii) emergency reporting procedures for spill containment and management, and  

iv) emergency response, public notification protocol and safety procedures;  

b) describe plans to minimize the production or release into the environment of 
substances that may have an adverse effect, including:  

i) modifying existing plans, or  

ii) developing a conceptual contingency plan that considers environmental effects 
associated with operational upset conditions such as serious malfunctions or 
accidents that represent deviations from normal operating performance;  

c) review proposed monitoring, including:  

i) monitoring done independently by Petro-Canada,  

ii) monitoring performed in conjunction with other stakeholders,  

iii) publicly-available monitoring information, and  

iv) new monitoring initiatives that may be required as a result of the Project;  

d) address air emissions, water emissions, waste tracking, process inputs and 
outputs.  Present conceptual contingency plans that consider the environmental 
effects of serious malfunctions or accidents;  

e) discuss how regional environmental management initiatives will be 
incorporated into Petro Canada’s management practices;  

f) include an emergency response system to deal with emergency situations and 
minimize adverse environmental effects, while protecting the safety of personnel.  
Comment on contingency plans that have been or will be developed to respond to 
unpredicted negative impacts that are realized during and after project 
development; and  
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g) provide a fire control plan highlighting:  

i) measures taken to ensure continued access for firefighters to adjacent wildland 
areas,  

ii) forest fire prevention measures,   

iii) measures for determining the clearing width of power line rights-of-way, and  

iv) using the FireSmart Wildfire Assessment System, assess areas adjacent to the 
proposed facilities to identify required mitigative measures.  

Little information is provided as to how Petro-Canada will accomplish the above 
within the context of a comprehensive project environmental management 
system. 

Finding 

There are no specific environmental and social management plans presented in 
the EIA; rather very generalized commitments of Petro-Canada are discussed.  
This is one of the major deficiencies of the EIA.  The Mikisew Cree require 
additional details as to what specific management plans will be put in place to 
address environmental and social impacts of the Project including resources, 
timelines and budget.  While it is recognized that full details may not be available 
at the conceptual design stage addressed in the EIA, a management framework 
and reference to specific plans and their content should be addressed. 

Recommendation 

The Mikisew Cree request that Petro-Canada provide details as to how they will 
manage environmental and social risks throughout the life cycle of the MacKay 
River Expansion Project through the implementation of specific environmental 
management plans that form part of an overall environmental management 
system (EMS).  Furthermore, the Mikisew Cree ask how Petro-Canada intends to 
address the requirements of the Alberta Environment Project TOR. 

Petro-Canada needs to provide more information on the intended project 
environmental and social management system (EMS) including the following: 

How the EMS/EMP is integrated with the environmental impact assessment and 
associated environmental and social risks.  Little or no reference in the EIA is 
provided as to how this will be done; 

Provide a conceptual schedule for implementation, including timelines; 
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Provide an organizational framework for the EMS, including responsibilities; 

Identify socio-environmental risks and priorities arising from the EIA and identify 
options as to how they will be addressed;  

Identify how socio-environmental risks are to be addressed by project phase – 
e.g. there is no reference as to how environmental management will be addressed 
in construction versus operations; and 

Provide budgets for the above. 

As per the Project TOR and in consideration of best EIA practice, at a minimum, 
the following environmental and social management plans should be considered: 

• Pollution prevention (P2) 

• Waste Minimization (it is noted that a Waste Hydrocarbon and Chemical 
Management Plan is presented in Appendix VI of Volume 1B) 

• Ecological Management/Biodiversity 

• Water Management Plan (A Water Management Plan is presented in 
Section 8 of Volume 1 but more details are required in regard to 
groundwater management) 

• Energy Efficiency/Management  

• Community Liaison Development Plan 

• Community Safety 

• Employment and Training 

• Procurement and Supply 

Response: 

Petro-Canada is still developing response for this question and would like to seek 
further clarification from MCFN. 
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3-1 Issue 

There is an overall lack of detailed and comprehensive information on 
environmental monitoring.  The EIA is very weak in this regard and gives little 
credence to the Mikisew as to how Petro Canada will adequately ensure that the 
mitigation commitments made in the EIA will be followed-up and properly 
executed. 

There is little or no discussion as to how the monitoring program will be used to 
deal with issues of non-compliance.   

Finding 

It is very difficult to ascertain Petro-Canada’s intent towards environmental 
monitoring as per Alberta Environment requirements.  While it is true that 
monitoring programs are presented for each discipline in the EIA, it is a disjointed 
approach and the EIA suffers from an overall lack of integration and consideration 
of cross-discipline issues with regard to monitoring.  Appendix VII of Volume 1-B 
provides some details of the results of previous monitoring efforts, but provides 
nothing as to how Petro-Canada intends to monitor environmental and social 
performance of the MacKay River Expansion Project. 

Reference 

Appendix VII, Volume 1-B. 

Recommendation 

Petro-Canada should develop a comprehensive integrated environmental 
monitoring plan that is consistent with the requirements of the Project TOR and 
the importance of each discipline related to expected project impacts and 
associated mitigation measures. 

Appendix IX, Volume 1-B discusses Petro-Canada’s participation in regional 
initiatives but gives no specific details as to what additional monitoring efforts will 
be required as a result of the Project.   

Petro-Canada is therefore requested to provide detailed information on its 
monitoring intent relative to the Project TOR, specifically in relation to the 
following: 

• Monitoring done independently by Petro-Canada,  

• Monitoring performed in conjunction with other stakeholders (including 
First Nations),  

• Publicly-available monitoring information, and  
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• New monitoring initiatives that may be required as a result of the Project. 

Response: 

A description of the current monitoring programs planned, as specified in the 
MacKay River AEPEA Approval is provided in responses to Question 1-2.  Petro-
Canada plans to undertake additional monitoring as specified in the amended 
AEPEA Approval.  Petro-Canada will share the results of the monitoring programs 
with the Mikisew Cree First Nation upon request, and annual monitoring reports will 
be available for public review in the Fort McMurray office. 
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3-2 Issue 

Environmental impact assessment is a predictive tool and in order to ensure short 
and long-term impacts are mitigated an adaptive management process must be 
adopted, incorporating measures for management of change procedures. 

Finding 

There is an overall poor documentation throughout the EIA as to the relationship 
between project impacts, the proposed mitigation program and monitoring/follow-
up as to assess mitigation success.  While the EIA does provide a good summary 
of baseline information and expected or anticipated project impacts, it is lacking 
in providing links to the monitoring and management of residual impacts.  The 
document does not provide reassurance that this will be accomplished.   

Also, there is no mention of procedures for Management of Change or how 
variance from EIA procedures and predictions will be handled. 

Recommendation 

Petro-Canada should indicate how mitigation measures will be implemented 
during both the construction and operation phases.  Project mitigation should 
also be linked to monitoring and auditing efforts to evaluate the effectiveness of 
mitigation measures and to provide on-going data on project effects.  This should 
be an integral part of the project environmental management system.  

A table summarizing the most important results of the impact assessment 
(significant impacts, corresponding mitigations, and monitoring) would make it 
much easier to locate this critical information. 

Petro-Canada is also requested to explain how they will adopt an adaptive 
approach to management of project environmental and social effects 
incorporating a process for the implementation of Management of Change 
procedures including the need for additional environmental and social 
assessment. 

Cross references to important sections of the report (such as mitigation 
measures) should be made to specific page numbers.  The report uses cross 
references targeted at entire sections, requiring the reader to browse many pages 
to locate information. 

Response: 

Petro-Canada described mitigations specific to each environmental discipline.  
There is a sub-section entitled “Mitigations” in each of the environmental discipline 
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sections.  It can be found in the Introduction, under Appendix II in Volume IIA, IIB 
and IIC.  Cross-references are supplied within the table. 
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8. Air, Noise and Risk 

8.1 Air Quality and Management 

8.1-1 Issue 

The EIA models only a 2-hour upset event associated with the vapor recovery unit 
(VRU).  Modeling for emergencies such as a major fire and prolonged flaring due 
to equipment malfunction/winter freeze up has not been undertaken in the EIA.  
Fires and prolonged flaring can impact environmental receptors and human health 
through air contaminants and other emissions releases. 

Finding 

Despite fire prevention measures, history has shown that fire incidents in the tar 
sands region occur due to complexities of plant operations, 
operations/maintenance errors and other factors.  Such events can cause acute 
and irreparable damage to the land and to human health. 

Reference 

Section 2.5.4. 

Recommendation 

Petro-Canada should assess air emissions during a major fire incident and 
undertake a risk assessment of the impact of releases of key air contaminants to 
local communities, and also releases of substances to other environmental 
receptors, such as the MacKay River. 

Response: 

There has not been a fire incident at the existing MacKay River Project.  Petro-
Canada supports regional air quality monitoring (i.e., Wood Buffalo Environmental 
Association) that do have air quality monitoring stations in local community (e.g., 
Fort Chipewyan and Fort McKay) and does report air quality continually on the 
www.wbea.org website. 

With respect to flaring, the existing approval limits the amount of flaring Petro-
Canada is allowed to have during normal operations and in the event of an upset.   

In the unlikely event of a prolonged upset, Petro-Canada plans to adhere to 
Directive 60 (Formerly Guide 60) which further governs flaring events.  Directive 60 
not only restricts flaring, but may also require the shut-in of production capacity in 
order to limit flaring events. 
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8.1-2 Issue 

The cumulative effects of air contaminants are not fully assessed and addressed.   

Finding 

Acute concentration ratios (CRs) for air contaminants have been estimated and 
grouped by contaminant categories (e.g; particulate matter). The cumulative 
addition of acute CRs for all air contaminants considered is significant (much > 1) 
and seems to indicate potential health concerns due to synergistic effects of all 
air contaminants. 

The concept of cumulative effects assessment (CEA) is not fully explained in the 
EIA.  It is not certain as to whether the impact of air emissions on surface/ground 
water quality/quantity is fully assessed.  As an example, the net effect of air 
emissions on pH of lakes and alteration of ground water quality along-with release 
of air contaminants to soils and waters is not evaluated. 

Accuracies of models and methods and their overall impact on errors in 
estimating results/impacts are also not explained. 

The project contribution to air emissions are predicted to exceed government 
regulatory standards and are not properly mitigated.  This assessment states that 
NOx and PM2.5 will exceed Alberta and Canadian standards (respectively) in the 
near future. 

Reference 

Volume IIA, Section 4.7 

Recommendation 

The resolution of cumulative effects issues requires ongoing participation and 
support from all operators, regulators and other stakeholders.  A comprehensive 
CEA and human health study should be undertaken immediately, by an 
independent party, to assess current and anticipated impacts.  This 
recommendation is applied to the entire Oil Sands area and all operators in their 
entirety, not just Petro-Canada. 

From a cumulative effects perspective, an individual project contributing 
emissions to a degraded regional air-shed should include significant measures to 
reduce emissions.  An economic and performance-based analysis of the best 
technology economically available for emissions reduction should be presented.  
This analysis should explain why Petro-Canada does not appear to have taken any 
initiative with regards to emissions reduction.  
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Response: 

Regional Groups such as Cumulative Environmental Management Association’s 
Trace Metals and Contaminants (TMAC) and the Wood Buffalo Environmental 
Association’s Human Exposure Monitoring Program (HEMP) currently undertake 
regional assessments and monitoring of potential effects on human health in the 
region.  As acknowledged by the Mikisew Cree First Nation, this is a regional and 
not a project specific concern.  As such, Petro-Canada believes that programs such 
as TMAC and HEMP are the most appropriate forums to address these concerns. 

Petro-Canada has undertaken several initiatives to reduce emissions, which include 
the use of mechanical seals to minimize fugitive emissions.  Double mechanical 
seals or pressurized seals will be used in light hydrocarbon (C2 – C5) service.  
Process heaters and boilers will use natural gas as fuel.  Low NOx burner 
technology will be applied for heaters and boilers where feasible and energy 
efficiency will be a consideration in all equipment design and selection. 

Petro-Canada plans to assess practical emission control technologies including 
post-combustion NOx controls for co-generation units, larger boilers and heaters 
that emit over 1 tonne per day of NOx. Petro-Canada supports Alberta 
Environment’s announced review of Best Available Technology Economically 
Achievable (BATEA) for gas turbines, boilers and heaters and will look for 
opportunities to meet BATEA limits on new units and on existing units at the end of 
their design life. 
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8.1-3 Issue 

The EIA predicts increased acidification of environmental receptors due to 
emissions of oxides of nitrogen (NOx) and sulphur dioxide (SO2).  Twelve (12) out 
of sixty seven (67) sensitive lakes in the region are predicted to have increased 
acid input.  The EIA downplays emerging concerns due to acid forming emissions 
and their long-term effects within the LSA/RSA and in Saskatchewan. 

Finding 

A few lakes in the region are currently showing signs of acidification.  Thousands 
of lakes in northern Saskatchewan could be polluted because of full-scale 
development of oil sands in northeastern Alberta.  The EIA does not address long 
range transport of acidic emissions and their impact in Northern Saskatchewan.  

The EIA identifies NOx emissions being of concern to acidification and human 
health.  Control measures to reduce NOx emissions using state-of-the-art 
technologies are not discussed.  The Canadian Council of the Ministers of the 
Environment (CCME) NOx emission guidelines for boilers, heaters and turbines 
are old and need to be revised in light of availability of newer and better 
technologies.  As such, NOX emission controls should be based on capabilities of 
available technologies, and not on the CCME guidelines that need to be updated. 

Reference 

Section 2.5.4 

Recommendation 

An aggressive strategy to limit emissions of NOx and SO2 must be developed and 
implemented as soon as possible in order to avoid long-term and compounding 
effects of existing, approved and planned projects.  Air emission caps and use of 
Maximum Achievable Control Technology (MACT) for new developments, and 
other appropriate technology-based control strategies, should be adopted to 
reduce pollution at the source.  The use of selective and non-selective catalytic 
reduction technologies (SCR and SNCR) should also be reviewed.  Petro-Canada 
should clarify if MACT will be applied to control project air emissions and what 
will be the recommended framework?  If MACT is not chosen, Petro-Canada 
should provide justification for an alternative control strategy. 

Increased monitoring of acidic emissions in the region is recommended.  Further, 
locations of soil and vegetation monitoring should also be conducted at or near 
Clean Air Strategic Alliance’s (CASA’s) ambient air monitoring network in order to 
correlate ambient data with observed effects on soils and vegetation. 
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CCME guidelines for NOx emissions for boilers and heaters should be revised in 
light of newer control technologies. 

Petro-Canada needs to provide more details in this regard. 

Response: 

Petro-Canada employs Maximum Achievable Control Technology (MACT), where 
practicable.  For example, the emissions specified for the MRE conceptual design 
are lower than the new NOx BATEA standards as established by the CASA 
document.  The merits and drawbacks of using more stringent NOx emission control 
technology, for example, should be viewed from both economic and environmental 
perspectives. 

Petro-Canada supports the Wood Buffalo Environmental Association’s Terrestrial 
Environmental Effects Monitoring Program, which does undertake and has, in recent 
years, expanded Acidification Monitoring in the region.  This Program consists of 
passive monitoring tower that measure concentrations of SO2, NO2 and O3 and co-
located ecological monitoring component.  
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8.1-4 Issue 

The EIA does not provide emission profiles of substances listed on the National 
Pollutant Release Inventory (NPRI) and Priority Substances List (PSL), other than 
criteria air contaminants.  If reporting for other substances is not warranted, the 
EIA should make substantiating statements to that effect. 

Finding  

The AENV Terms of Reference for the EIA require a review of NPRI listed 
substances handled by the project.  These have not been fully identified or 
assessed in the MacKay River Expansion EIA for reporting obligations to the 
NPRI.  Benzene, toluene, ethyl-benzene and xylene (BTEX), chlorine, methanol, 
isopropanol, 1,2,4-trimethylbenzene have been listed in chemicals management 
plan.  The same comment applies for review of substances listed under the 
Priority Substances List (PSL) and Accelerated Reduction/Elimination of Air 
Toxics (ARET).  As an example; benzene is a carcinogen and is also listed on 
CEPA.  A detailed discussion on emission profile releases and impact and 
compliance with ambient Canada-wide standards (CWS) for benzene cannot 
found. 

A review of NPRI database indicates that this facility is not preparing or 
implementing Pollution Prevention (P2) plans. 

Reference 

General – Volume 1, TOR, 3.5, page xi. 

Recommendations 

Petro-Canada should provide an assessment of key substances listed on the 
NPRI/ARET. 

Petro-Canada should develop and implement Pollution Prevention (P2) plans to 
prevent pollution and minimize environmental risks proactively.  While this may 
later be incorporated as part of the project approval, the framework content of 
these plans should be presented at the EIA stage. 

Response: 

Petro-Canada complies with all government approvals, which includes 
documentation of key substances listed on NPRI/ARET. 

(Petro-Canada would like to seek additional clarification on this question from 
MCFN). 
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8.1-5 Issue 

Control strategies to reduce emissions of greenhouse gases (GHG) are not fully 
addressed in terms of local level efforts and carbon offset programs.  Petro-
Canada commits to reducing energy consumption at a target (1% reduction or 
better/year); however plans to achieve this goal are not presented in detail in the 
EIA. 

Finding 

Emissions of carbon dioxide (CO2) and greenhouse gases in the region are quite 
high.  The EIA estimates increased temperatures and precipitations in the region.  
Increased CO2 emissions will also tend to further lower the pH of rain and an 
increased amount of acid rain/deposition. 

Energy efficiency defined in Section 10.2 is more resource based and does not 
provide a measure the efficiency of energy streams (utilities) such as electricity 
and natural gas during operations, i.e. wasted vs. recovered. 

CO2E emissions and their intensities have not been quantified with respect to 
baseline emissions and their future trend and how they compare with similar 
SAGD operations in the area. 

Reference 

Section 10.2. 

Recommendation 

Petro-Canada should develop an energy efficiency management plan for effective 
utilization of energy resources. 

Petro-Canada should present plans to reduce GHG emissions locally (through use 
of newer technology, energy recovery, control of fugitive emissions, and reducing 
energy consumption) and/or through carbon offset programs.  Plans should 
discuss how they help achieve Alberta and federal plans for reducing emissions 
of GHGs. 

Response:  

As stated in the MacKay River Project Description (Volume 1A),  Petro-Canada is in 
the very early stages of evaluating the use of alternate fuels for potential steam 
generation in future in situ oil sands projects.  Alternate fuels are a medium term 
solution.  Petro-Canada is pursuing the following technologies in the short-term that 
may lower steam requirements for in situ bitumen recovery: 
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a. Ejector: 

This technology involves heat recovery and re-injection at the pad. 

Operation of the pilot ejector commenced in January 2006 at MRP and is currently 
under evaluation. 

The potential for installing ejectors at MRE has been included in the pad facility 
design. 

b. Non condensable gas injection Steam and Gas Push (SAGP): 

This technology involves injecting a very small volume of non-condensable gas with 
the steam into the reservoir.  It is expected that this will improve the steam oil ratio. 

NCG injection operations commenced at the MRP Section 16 test facility in 
February 2006 and is currently under evaluation. 

The potential for injecting small volumes of NCG with steam at MRE has been 
included in the pad facility design. 

c. Dover Vapex Project (DOVAP): 

• The Vapex process uses a vaporized solvent instead of steam to 
dissolve and mobilize the bitumen in the formation. 

• Since there is no steam injection required, much lower volumes of 
natural gas will be burned for steam generation, thus lowering 
greenhouse gas emissions. 

• DOVAP has been in operation for about 1.5 years, is now operated by 
Petro-Canada and is under evaluation. 

d. Solvent Co-Injection Pilot: 

Petro-Canada is also evaluating the development of a solvent co-injection pilot. 

The conceptual facilities engineering design has been completed. 

The project has progressed to the next phase of engineering and cost estimation. 

e. Low Pressure SAGD: 

• Petro-Canada is evaluating artificial lift technology that could allow 
production at slightly lower pressures, thereby reducing steam 
requirements, through participation in joint industry projects. 

All of these projects have the potential of reducing steam requirements for in situ 
bitumen production, thus potentially lowering the greenhouse gas emissions 
associated with SAGD. 

 

8.5-6 Issue 
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Environmental management plans are not fully discussed (see also Section 7.0).  

Finding 

Lack of sound environmental management systems and ongoing improvement 
programs pose serious environmental and health risks. 

Reference 

Volume IIA, Section 2.6 

Recommendation 

Management plans should be presented at the EIA stage, but this has not been 
accomplished.  It is recommended that a condition of project approval should 
require Petro-Canada to develop and implement formal plans (with time lines) with 
respect to: 

• Pollution prevention (P2) 

• Waste Minimization 

• Water Management 

• Energy Efficiency/Management  

• Environmental Management System 

It is further recommended that this condition be placed in the approval for all 
projects in the tar sands region.  The EIA should include the general content, 
commitment and organization of these plans prior to their full development and 
implementation. 

Response: 

Petro-Canada will address all conditions specified in the MRE Approvals.
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9.0 Water and Water Resources (UW) 

9.1 General 

In the EIA, Petro-Canada has made an attempt to understand and provide for the 
management of future environmental effects. Nevertheless, the EIA contains a 
number of misconceptions, errors and inadequacies regarding water and water 
resources that need to be addressed and remedied.  

Comments in this SOC regarding groundwater are based on data received as 
recently as a few days before submission of this report. As a result, analysis of 
the groundwater data was hampered by time constraints. 

9.2 Hydrogeology 

9.2-1 Issue 

Groundwater investigations by Petro-Canada are based on an inconsistent 
naming of piezometers, as well as unsatisfactory determination of coordinates for 
piezometer locations. This significantly hinders adequate management of data 
and future error free application of data management systems. Furthermore, the 
hydrogeological data do not appear to have been collected systematically into one 
or more clearly defined datasets (collections of data), but appear to be scattered 
in a number of places. This again complicates the establishment of efficient future 
Environmental Management Systems based on modern computer-based methods. 

Finding 

There are inconsistencies in piezometer names and locations. 

Electronic tables submitted by Petro-Canada to the reviewer contained "previous 
well IDs" and "current well ID's".  

While the "previous well IDs" at first appear to be unique for each individual 
piezometer, it is clear that piezometers with the same names exist for both the 
Petro-Canada MacKay and adjacent Dover sites, for example the piezometers 98-
4A and 98-5A. The MacKay and Dover sites are immediately adjacent to each 
other, both belong to Petro-Canada, and both were installed by the same 
consultant. Also, as the pumping effect of the MacKay site travels onto the Dover 
site and vice versa, determination and discussion of cumulative hydrogeological 
effects will necessitate the comparison of piezometer data from both sites. Hence 
it seems unavoidable that mix-ups of piezometer data, chemical data, and water 
level data may occur. Therefore the piezometer names should be differentiated 
from each other, perhaps by being given prefixes of 'M-' for the MacKay site and 
'D-' for the Dover site, as given in this review. 
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At the MacKay site, the "current well ID's" consist, as far as applied, of 
abbreviated legal descriptions without indication of the meridian. In the electronic 
tables received, the piezometers were ordered by the geologic layers their screens 
were completed in. The piezometer names however had no indication of the 
geologic layer. Hence the same "current well ID" could stand for as many as four 
piezometers. In cases there were two piezometers completed in the same geologic 
layer within the same LSD, such as 02-17-93-12 (layer: till/glacial-lacustrine) which 
would stand for the two piezometers 98-1A and 98-1B, 03-04-93-12 (layer: 
till/glacial-lacustrine) which would stand for the two piezometers 98-2A and 98-2B, 
and 16-10-93-12 (layer: Clearwater Formation) which would stand for the two 
piezometers 98-3A and 98-3B. The above arrangement of names needs to be 
clarified to enable a proper assessment.   

Coordinates: 

The groundwater data provided by Petro-Canada did not contain any tables with 
coordinates. Even the '2000 Hydrogeology and surface water baseline study 
MacKay River Project' did not seem to contain any coordinates listed in any table 
or elsewhere.   

The only listings of coordinates were found in the transcribed drillers logs; many 
of which are described as local coordinates. Since 2000, the record for 
coordinates of new boreholes seems to have improved. The exact coordinates of 
older boreholes, however, still needs to be determined. Many coordinates for 
piezometers and wells have been located at the centre of LSDs, thus assigning an 
uncertainty of as much as �280 m to the location of such piezometers. That uncertainty 
is unacceptable for proper groundwater investigations at any industrial site. In addition, up 
to four piezometers have identical coordinates assigned, which is hardly conducive to 
help in the determination of the migration pathways for any contaminant or 
chemical tracer.  

At the MacKay site, the coordinates submitted for the WSW2 and WSW3 water 
supply wells were approximately 200 m further south than the locations shown in 
Figure 2-22 within the 2005 EIA (Petro-Canada, 2005) and Figure 2-21 within the 
1998 Application (Petro-Canada, 1998). It turns out that the coordinates given for 
these two wells (in the electronic table 'piezo coordinates_MacKay.xls') as NAD83 
UTM are in fact NAD27 data as mentioned in the transcribed borehole logs. This 
kind of inaccuracy may even put the results of the numerical model in doubt. 

At another piezometer, coordinates submitted by Petro-Canada for 98-8A (10-08-
93-12) are off by 2.5 km compared to the location indicated in Figure 2-22 of the 
2005 EIA. Differences of this magnitude again reduces the accuracy of data 
reported, conclusions drawn from field data, and possibly on the results of the 
mathematical model used in the EIA. 

Database: 
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As a result of the foregoing problems in data organization, a significant amount of 
time was needed to assemble and order the data in a form that is adequate for 
review.  This was particularly true in regard to piezometer construction and 
geological borehole logs that were available in a variety of formats, or sometimes 
only as paper files. The data for water level and chemistry appeared to be 
reasonably well organized, but not computer friendly due to the use of 
superscripts, asterisks, and brackets in the same cells as the values and due to 
the splitting of sample data from a single sample into a number of spreadsheets.  

When comparing the electronic water level and elevation table 'Table_1.xls' which 
contains historical data up to and including 2004 (for MacKay and Dover) with the 
water level and elevation table 'TABLE_2_wells.xls' with historical data up to and 
including 2005 (for MacKay only) the elimination of some historical data in the 
2005 data table was noted, such as with piezometer M-03-34-92-12. The missing 
data were seemingly omitted at random and without any apparent reason from 
within the body of data.  

In the 2005 electronic table 'TABLE_6(HCs).xls' chemical data for the piezometer 
M-03-04-93-12 have been dropped and for others as compared to the 2004 
electronic table 'Table_5(phcs).xls. 

This unusual procedure brings into question the completeness and accuracy of 
water level and chemical data (or any other series of data).  It seems that all or 
many of the data series reported in the EIA by the applicant may in fact be missing 
recorded data.  

Reference 

Piezometer names:  

Four differing sets of electronic tables were submitted by Petro-Canada, each 
containing the following tables: 

Table_1.xls    elevations, water level values, 
hydr.conductivities 

Table_2(field).xls   field T, field pH, field conductivities 

Table_3(indic).xls   major ions, TDS, hardness, alkalinity, lab pH,  

Table_4(metals).xls   metals 

Table_5(phcs).xls   BTX, longchain carbons 

Table_6(pahs).xls   hydrocarbons 
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TABLE_7(dissolved gases).xls  dissolved gases 

 Coordinates: 

Borehole logs and additional electronic tables (piezo coordinates_MacKay.xls; 
piezo coordinates_Dover.xls) received with coordinates for the MacKay site.  

Documents: 

The following documents were reviewed. 

Komex International Ltd., Dec. 2001. 2000 Hydrogeology and surface water quality 
baseline study, MacKay River Project. Draft Report. 

Petro-Canada, 1998. Application for Commercial Approval of MacKay River 
Project. Vol 1, Project Description. November 1998. 

Petro-Canada, 2005. MacKay River Expansion, Environmental Impact Assessment, 
Vol. IIB, Water and Aquatic Resources. November 2005. 

Recommendation 

It is not a trivial task to reorganize and error-check all data relevant to 
hydrogeological purposes, but one that is necessary at both the MacKay and the 
Dover sites.  It should be a fairly simple procedure to determine the correct 
coordinates (Easting, Northing, elevation of TOC and ground) with high end GPS-
systems.   

In all cases, NAD83 UTM data should be obtained and the existing maps should be 
converted into NAD83 UTM coordinates. Presently, some of the maps received 
from Petro-Canada's consultant were not in UTM formats.    

Piezometers need to be renamed in order to eliminate the occurrence of 
identically named piezometers at the MacKay and Dover sites. Any computer 
based data processing needs to be based on unique IDs (names) of piezometers.  

Petro-Canada should also consider validating the groundwater data sets and 
correcting them as required.  This will be necessary for the purposes of 
establishing a long-term and error free electronic data set that will be required for 
groundwater monitoring and for the development of an environmental 
management system. 

Response: 

Petro-Canada and Komex recognize that some inconsistencies exist within the 
datasets provided to MCFN.  The data provided to the MCFN technical support was 
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generated from Komex’s in-house database, was and submitted as customized 
tables used for the annual reports submitted to AENV as part of the EPEA license 
conditions.  

As the groundwater technical support for MCFN can appreciate, inconsistencies in 
piezometer naming convention and coordinate systems is not an uncommon issue 
in many groundwater monitoring networks across Alberta.  This typically stems from 
the use of different consultants, or the desires of various owners to provide well 
names more consistent with their requirements. 

As stated in the EIA, Petro-Canada will be developing and implementing monitoring 
programs to:  

• assess evidence of the effects of SAGD well operations and facilities on 
groundwater quality (where required); 

• evaluate the environmental performance of engineered structures, surface 
holding ponds, landfills, and steam chambers; 

• assess the effect of groundwater withdrawal on nearby surface water bodies 
including the wetland complexes potentially influenced by this activity; and, 

• assess the performance of wastewater injection on pressure conditions in 
the selected injection zone and monitor any environmental receptors 
potentially affected by the activity (where practicable). 

During development of these monitoring programs, consideration will be given to 
rectifying some of the issues noted by the MCFN with regards to the current 
monitoring network.  The goal of this rectification will be to ensure a more integrated 
system for future monitoring activities at the existing MacKay River and Dover 
facilities, as well as the proposed MacKay River Expansion.  Additional data 
generated from future monitoring programs will also help identify and rectify 
suspected issues with groundwater data through the use of statistical methods and 
verification where possible. 
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9.2-2 Issue  

There is an exclusion of Devonian layers and other simplifications in the model 
evaluation of local and regional groundwater flow patterns. Recharge, 
groundwater flow, and discharge of the Birch Channel system has not been fully 
evaluated. 

Finding 

The Devonian has been unjustifiably assumed to be of low permeability and 
eliminated from the consideration of groundwater flow in field installations and 
the numerical model (EIA, Figure 2-5). No data was received for any dedicated 
piezometer installed in the Devonian. Only one piezometer (M-03-34-92-12B Petro-
Canada) has so far been installed in the Basal Sands beneath the oil sands of the 
McMurray Formation.  

The numerical model of groundwater flow does not consider flow into and through 
the Devonian.  It is therefore not suited to reflect in its results i) the actual 3 
groundwater flow systems existing at the sites, ii) the effect of groundwater 
withdrawal (pumpage) from the Birch Channel, iii) the effect of pumping upon the 
western and eastern wetlands, iv) the effect of pumping on the water flow of the 
surface water courses originating by groundwater discharge in the eastern 
wetland, and v) possibly the effect upon other surface water courses. 

Due to existing significant groundwater flow into the karstic Devonian, the 
groundwater flow within the Birch Channel may be significantly lower than that 
calculated by the mathematical model conducted by Petro-Canada, as may be the 
discharge into the fen wetlands. 

The model assumes a contiguous (continuous) layer of Basal Sands along all of 
the cross-section A-A (Figure 2-5 in the EIA).  Is has not been stated in the 
geology description of the hydrogeology section that that this layer is contiguous.  
In fact, at the Deer Creek Energy Limited (DCEL) SAGD site just north of the 
MacKay RSA boundary, this layer is discontinuous.  If this is the case at the 
MacKay/Dover site, then the assumption of contiguous Basal Sands would have 
principally distorted the results of the mathematical model. 

The results of the mathematical model are also seemingly ambiguous.  Figures 2-
26 and 2-29 (in the EIA) both show the drawdown in the area and within the Birch 
Channel (a buried valley) for the Application Case (Q1 2035).  A comparison 
shows the reported drawdown to be significantly different in extent and 
magnitude. 

Reference 

EIA, Groundwater chapter, Fig. 2-5, 2-25, 2-26, 2-27, 2-29, 2-30, 2-31 
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Recommendation 

The numerical model should be re-run with more realistic assumptions and 
boundary conditions.  Alternately, the results of the numerical model should not 
be taken as a base and rationale for the evaluation of environmental impacts on 
the wetland vegetation and on surface watercourses should be provided. 

A number of observation wells (piezometers) should be installed close to the plant 
sites, between the plant site and the MacKay River, and at the eastern wetland 
with screens in the Basal Sands and in the Devonian. 

Response: 

Within the Devonian geologic sequence the uppermost part of the Beaverhill Lake 
Group (Moberly Member of the Waterways Formation) is believed to consist of 
permeable carbonates that possess aquifer characteristics.  This unit is in physical 
contact, and presumably hydraulic connection, with the discontinuous Basal Aquifer 
of the Lower McMurray Formation.  Hence, these units were treated a one 
continuous hydrostratigraphic interval in the groundwater modeling in support of the 
MacKay River Expansion Application.  

The notions of karstic Devonian and/or discontinuous Basal Sands are 
inconsequential for the numerical modeling results regarding the effects of pumping 
from the Birch Channel aquifer. This is because both the Clearwater Formation and 
the McMurray Formation oil sands deposits act as regional aquitards, providing a 
degree of hydraulic isolation between the Birch Channel aquifer and deeper bedrock 
aquifers. As such there is limited groundwater flow across these aquitards from the 
Birch Channel aquifer to bedrock aquifers, and vice versa.  

Pumping tests conducted at the Mackay River Project have confirmed the hydraulic 
isolation provided by the Clearwater Formation.  This is based on the following 
observations:  

• for pumping tests conducted in the Birch Channel, no measurable response 
was reported for Wabiskaw ‘C’ member piezometers situated below the 
Clearwater Formation shales; and,  

• for a pumping test conducted in the Wabiskaw ‘C’ interval, no water level 
response was measured in Birch Channel piezometers located above the 
Clearwater Formation shales.  

Due to an oversight, these aquifer tests observations were not included explicitly in 
the EIA although they were considered in the numerical modeling (discussed in 
technical appendix of EIA).  These field observations preclude the perception of 
significant groundwater flow into the Devonian layers and any interaction between 
pumping in the Birch Channel and the Devonian layers.  Continued monitoring of 
existing wells in the Birch Channel and Wabiskaw ‘C’ Member is planned during 
water withdrawal from the Birch Channel in order to verify model predictions. 
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Figure 2-26 refers to drawdown in the Birch Channel aquifer at Maximum 
Disturbance (2035) after 25 years of continuous pumping from existing Mackay 
River Project wells and planned Mackay River Expansion wells. In contrast, Figure 
2-29 shows residual drawdown in the Birch Channel aquifer at 2040, five years after 
termination of these water diversions (i.e., Closure), reflecting recovery of the 
groundwater system. As such, there is no ambiguity in numerical model results. 

Petro-Canada currently monitors water levels and water quality at two wetland 
locations as part of the MacKay River Wetland Monitoring Program.  The Wetland 
Monitoring reports are submitted to Alberta Environment on an annual basis (2001-
2004).  Petro-Canada will continue to monitor water levels and water quality as part 
of this existing wetland monitoring program and may expand this program, as 
required.
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9.2-3 Issue 

The EIA contains erroneous assumptions with regard to the dynamics of 
groundwater flow. There are indications that groundwater has been affected by 
oilfield activities, as judged by the key indicator chloride. 

Finding 

Petro-Canada has explicitly assumed that groundwater has two flow directions at 
any point in the subsurface; a horizontal one and a vertical one.  This assumption 
is erroneous.  In fact, there is only one flow direction at any point in the 
subsurface.  The unjustified assumption makes the planning of monitoring 
systems and the evaluation of monitoring data ambiguous, i.e. piezometers are 
located around plant sites when they should be positioned within a plant site and 
reach under potentially polluting sites to detect downward flowing pollution 
plumes.  The general flow direction at the plant site is downward with strong 
hydraulic gradients.  This is clearly indicated in nearby piezometers completed at 
different depths in the various geologic layers, wherein the deeper piezometers 
generally showed deeper water levels.  

Hence the following conclusion cannot be generalized (EIA, Vol. IIA , p.IX) : 

Groundwater quality around existing plant and field infrastructure, and the Class II 
landfill has not indicated any obvious large scale effects from oilfield activities to 
date.  Any impact related to the operation of these facilities is therefore concluded 
to be minimal to negligible based on the current monitoring data, with no obvious 
increasing trends in the key indicators (e.g. chloride) being noted. 

Decreasing and increasing trends of the key indicator, chloride, have been 
observed at the nearby Dover site that is indicative of slugs of pollutant plumes 
moving by the sampled piezometers.  The movement of these plumes may be 
toward the Birch Channel and thus possibly onto the MacKay site (the MacKay 
site is as close as 700 m to some of these piezometers).  A slowly increasing trend 
(from 47 to about 60 mg/l) of the key indicator chloride was observed from 2003 to 
2005 in samples from the piezometer M-P02-20D (layer: Birch Channel).  This 
piezometer is located in the MacKay lease at the border of the Dover lease. 

On the MacKay lease, one of the deeper piezometers (M-03-34-92-12; layer: 
Wabiskaw "C") shows an increasing trend in chloride (from February 1998 to 
2004: 12600 to 14600 mg/l).  The reason for the increase is not known at this time.  
Unfortunately, sampling of this piezometer has not been repeated since 2004, and 
that of the nearby piezometer (M-03-34-92-12B; layer: Basal Sands) since 2000.  
The latter piezometer is the only one installed within the Basal Sands.  Water 
levels in both piezometers (see EIA, Fig. 2-18) indicate that this groundwater may 
discharge into the nearby MacKay River.  

Reference 
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Annual monitoring reports for the MacKay and Dover sites 

EIA, Vol. IIA, p.IX 

Electronic table 'Table_3(indic).xls 

 Recommendation 

Petro-Canada should consider resuming chemical sampling at piezometers M-03-
34-92-12 and M-03-34-92-12B twice a year.  The trend and reasons for observed 
increases of the key indicator chloride in M-03-34-92-12 should be described.  
Additional piezometer nests should also be installed close to potential industrial 
pollution sources. 

Response: 

As noted above, Petro-Canada is committed to developing and implementing an 
integrated groundwater monitoring program for the MacKay River Expansion should 
the application be approved.  This monitoring program will be submitted to AENV for 
review and approval prior to commissioning.  The intent of the monitoring network is 
to generate data that will help validate model predictions regarding drawdown 
effects to nearby receptors, and assess potential changes to groundwater quality 
from facility operations.  
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9.2-4 Issue  

There are concerns about the effect of steam and heat input, as well as the 
production and removal of heavy oil, on groundwater flow systems. 

Finding 

With respect to the effect that steam and heat input has on the groundwater 
system, Petro-Canada considers only a perceived change in groundwater quality.  
What is missing is (i) the effect the heat has on the viscosity of the groundwater 
(the amount of groundwater flow may be increased several fold due to changes - 
lowering - of the viscosity alone) and (ii) the increases of porosity and 
permeability in the oil sand layers caused by the removal of bitumen.  None of 
these dramatic changes for groundwater flow appear to have been considered 
within the numerical model calculated by the Proponent.  Hence the value of 
predictions for future changes in the groundwater system, and its interaction with 
surface waters and fen wetlands is questionable.  

Figure 1 shows the location of existing facilities (including pads), as well as 
historical and present piezometer locations at the Dover and MacKay sites.  
Piezometers have been installed at the pads to record the potential effects of 
SAGD operation.  Unfortunately, all of these piezometers screens are in shallow 
positions in the uppermost geological layer.  To measure the complete effect of 
the steaming and heating operations on groundwater flow, installation of 
piezometer nests with screen in the various geologic layers is necessary in the 
area of operation.  Nevertheless, the shallow piezometer M-P02-21A (screen 8 m to 
11.05 m below ground) recorded a continuous groundwater table rise of 
approximately 1.5 m.  The reason for this rise is not known and not described. 

Figure 1 also shows the location of the Birch Channel, the MacKay River and the 
western and eastern Wetlands with respect to the Dover and MacKay sites.  The 
MacKay River expansion proposed facilities are also shown.  

Reference 

EIA, Vol.IIB, Appendix II, page II, item #22 

Electronic table: TABLE_2_wells.xls 

 Recommendation 

Changes in permeability as a consequence of bitumen removal should be 
determined and the numerical model should be recalculated for prediction of 
future groundwater flow systems and position of groundwater table.  
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Piezometer nests should be installed at pads with screens completed in all 
geologic layers above the oil sands. 

Response: 

Theoretical temperature effects from SAGD wells due to thermal diffusion were 
explicitly considered in the EIA (Table 2-21). This modeling indicated that 
temperature increases above ambient of greater than 100oC would be restricted to 
an area of about 1 m around the wells, and increases greater than 50oC would be 
limited to an area of less than 10 m around the wells. We are in agreement that 
localized temperature increases will cause decreases in fluid viscosity and density, 
which will ultimately affect the local hydraulic conductivity. Corresponding localized 
increases on the order of 2 to 3.5 times the ambient hydraulic conductivity of the Oil 
Sands formation might be expected due to steam injection. However, given the 
inherently low hydraulic conductivity associated with these types of deposits (values 
on the order of 10-9 m/s for oil-saturated intervals - Hackbarth and Nastasa, 1979), 
such relatively modest increases in hydraulic conductivity will not affect the role of 
the Oil Sands deposits as a regional aquitard. Hence, changes in hydraulic 
conductivity due to heat effects are not expected to have a measurable impact on 
groundwater flow systems, particularly those in the near-surface (i.e. Birch 
Channel), for which recharge comprises the greatest inflow component, and thus 
also exerts the dominant control on groundwater temperatures. 

With regard to potential changes in hydraulic conductivity in the Oil Sands 
Formation caused by the removal of bitumen, the median hydraulic conductivity of 
the oil sand-bearing formations, calculated from laboratory measurements on re-
packed oil sand samples, has been reported to be 5 x 10 -7 m/s (Hackbarth and 
Nastasa, 1979). This contrasts the hydraulic conductivity of 10-9 m/s reported for oil-
saturated intervals, and provides an indication of the worst-case increase in 
hydraulic conductivity that might be expected in the unlikely case that bitumen could 
be completely removed from the McMurray Formation and replaced by water. In 
reality, bitumen recovery will be incomplete.  Petro-Canada experience suggests 
that typical recovery rates are 20% to 70%, depending on reservoir quality.  
Therefore, the actual hydraulic conductivity of the oil sands formation after bitumen 
removal will likely be considerably below the worst-case value cited above. 
However, even the worst-case value of 5 x 10- 7 m/s is typical of confining materials 
in the study area. Furthermore, as noted earlier, the Clearwater Formation alone 
has been found to effectively minimize hydraulic connectivity between the Birch 
Channel aquifer and bedrock aquifer units. As such, numerical model results 
regarding possible future changes in the groundwater system, and its interaction 
with surface waters and fen wetlands, are unlikely to be sensitive to changes in 
hydraulic conductivity as a consequence of bitumen removal from the McMurray 
Formation. 
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9.2-5 Issue 

Alternative water supplies for production water are not fully addressed.  

Finding 

The Proponent claims a lack of water supply sources as alternatives to pumping 
fresh water from the Birch Channel aquifer.  It appears, however, that the 
applicant has not considered and investigated the potential water supply from 
karstic Devonian layers. 

Water supply from karstic Devonian layers and cessation of pumping from the 
Birch Channel will maintain the original vegetation in the western and eastern 
wetlands and prevent those wetlands drying out.  

Reference 

EIA, Vol. IIB 

Recommendation 

Petro-Canada should consider sourcing project water requirements from 
Devonian layers. Excess salinity could be removed by reverse osmosis.  This will 
help maintain the integrity of the Birch Channel aquifer and fen wetlands. 

Response: 

Evidence of karst features in the top of the Devonian underlying the MacKay River 
Expansion PDA and LSA has not been identified by Petro-Canada to date.  
Furthermore, review of Figure 2-10 of Volume IIB does not support the presence of 
such features, but instead indicates more of an erosional influence on the 
topography of the Devonian surface.   

Even if a permeable interval in the Devonian existed, groundwater modeling results 
indicate that only limited recharge will reach this interval due to the presence of 
several overlying confining layers (McMurray Formation Oil Sands and Clearwater 
Formation). The limited groundwater inflow to this interval would serve to restrict the 
usefulness of Devonian layers from a water supply perspective, even if karstic 
layers exist.  

There is some evidence that indicates the limited yield capability of the Devonian 
layers beneath the PDA and LSA.  This is provided by the lack of water encountered 
during construction of the mine shafts and tunnels for the AOSTRA project located 
at the Dover facility immediately west of the existing MacKay River plant. 

Additionally, Petro-Canada is currently exploring for a disposal zone for injection of 
waste water generated from process activities.  The purpose of establishing a deep 
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disposal zone is to eliminate the need for surface disposal of salt cake generated by 
the currently proposed Zero Liquid Discharge unit, and the potential groundwater 
issues that may occur from such activities.  One of the targets being considered is 
the Devonian; however, initial investigations have not identified a zone capable of 
receiving large quantities of water, thus indicating the limited hydraulic capability of 
this interval.   
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9.2-6 Issue 

Wastewater disposal options are not fully considered. 

Finding 

"A deeper, permeable, saline or briny bedrock interval is also being considered for 
waste water disposal via injection" (EIA, Vol. IIB, p.2-1).  It seems that Petro 
Canada plans to dispose of waste water within the layers above the oil sands. 
Injection into these Cretaceous layers may lead to escape of the injected fluids 
into the biosphere.   

It is not clear whether Petro-Canada investigated the suitability of deeper 
Devonian layers for wastewater injection.  If not an appropriate investigation is 
warranted. 

 Reference 

EIA, Vol. IIB, p.2-1 

Recommendation 

Petro-Canada should evaluate the use of deeper Devonian layers for wastewater 
injection by drilling one or more test wells. 

Response: 

The status of the water disposal testing programs at MacKay River is unchanged 
from that noted on Page 8-4.  Keg River disposal potential testing commenced on 
well 06-16-093-12 W4M in January 2006.  The well has been perforated and the test 
is ongoing.  At this time, the long term disposal capability to the Keg River has not 
been established. 

The 11-36-92-13 W4M Wabiskaw well was perforated, swabbed and put on a short 
term pump test to determine its productivity.  The well stabilized at a production rate 
of 16 m3/day.  As a result of this low production rate, low injectivity into the 
Wabiskaw is assumed likely, and Petro-Canada concluded that the Wabiskaw 
formation is likely not suitable for water disposal at the volumes required. 

The 14-36-92-13 W4M well was perforated in the Basal McMurray zone and a short 
term injection test was performed.  The results to date suggest it may not be 
suitable for disposal at the volumes required. 

Due to preliminary results from testing on the three zones, and considering 
scheduling concerns, Petro-Canada has elected to pursue ZLD at the new facility as 
the base case.  Petro-Canada continues to evaluate water disposal options.  The 
ZLD is being designed to process the total volume out of the evaporators.  The 
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impact of ZLD on make-up water requirements is addressed in Question 10.  ZLD is 
estimated to use more energy than the alternative of disposal wells and the 
associated water treatment.  Based on a conceptual design, the vendor estimates of 
utility consumption for the MacKay River Expansion (MRE) ZLD crystallizer and salt 
cake dryer are: 

the steam driven crystallizer is estimated to require about 7100 kg/h (16.7GJ/h) of 
low pressure steam; and,  

• fuel gas consumption of salt cake dryer is estimated to be about 14 GJ/h. 

For the alternative of disposal wells and associated water treatment, the estimated 
utility consumption would be dependent on actual location of the disposal wells and 
the disposal formation but was estimated to be about 60 kW (0.2 GJ/h) based on the 
design disposal rate and a wellhead injection pressure of 3800 kPag. 
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9.3 Surface Water Quantity and Quality  

9.3-1 Issue 

The effect of pumping from the Birch Channel on the discharge of groundwater to 
creeks and the fen wetlands is not fully considered. 

Finding 

Petro-Canada did not attempt to clearly identify the effect of pumping on the 
discharge of groundwater to fen wetlands (wetlands created by groundwater 
discharge).  The EIA admits that it did not undertake studies to form an 
"understanding of the groundwater-surface water interaction in the area and its 
role in maintaining local fen habitat" (EIA, Vol. IIA, p. XII).  This could easily have 
been done with the installation of a number of piezometer nests along the MacKay 
River and in the fen wetlands.  

Figure 2 shows the location of the western and eastern wetlands.  The western 
wetland is situated on raised land, principally indicating recharge conditions for 
the groundwater flow systems.  The eastern wetland is located in a low area 
principally indicating groundwater discharge conditions.  This discharge 
condition at the foot of a slope (see Figure 3) has been confirmed by the strong 
flowing conditions of the piezometer M-98-06A located close to the wetland and 
the creek nearby (compare Figure 1).  

It is not clear whether the western wetland is really a fen wetland dependant on 
groundwater flow.  This needs to be investigated by the installation of piezometer 
nests.  If it is a fen wetland, than the pumping of water from the Birch Channel will 
alter the groundwater discharge and destroy the habitat for plants dependant on 
the chemistry and nutrients of discharging groundwater.   

Likewise, the reduction or cessation of groundwater flow in the eastern wetland 
will destroy the habitat for plants dependent on the chemistry and nutrients of 
discharging groundwater. 

In the EIA, Petro-Canada states that "effects of groundwater withdrawal and its 
subsequent potential to affect water levels in overlying fen wetlands is significant" 
"within the biophysical landscape and ecological components" (EIA, Vol. IIA, 
p.XIX).  As this is the case, the EIA should have contained detailed field studies on 
the groundwater discharge to fen wetlands. 

Petro-Canada states that they will install one additional groundwater monitoring 
well beneath both the western and eastern wetland complexes to monitor for 
changes in shallow groundwater levels' (EIA, Vol. IIB - Introduction and Climate 
Change, Appendix II, page ii, item #17).  This is not an adequate approach as the 
number of installations is far too small and any changes of the groundwater table 
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is directly affected by precipitation camouflaging any effect by groundwater 
pumping.  If the goal of the wetlands investigation is to detect and quantify the 
effect of groundwater withdrawal on the wetlands and its vegetation, then the 
widespread installation of piezometer nests (with the shallow of at least three nest 
piezometers recording the position of the elevation of the groundwater table) is 
the only manner suited to detect changes in hydraulic gradients between the 
piezometers at different depth.  The piezometer nests need to be installed in order 
to record any water level and gradient changes due to pumping and its variations.  
The water levels within the piezometers would need to be measured consistently, 
at least once per month at regular intervals.  It would also be prudent and 
economical to equip some of the piezometers with pressure transducers. 

Reference 

EIA, Vol. IIA, p. XII and EIA, Vol. IIA, p.XIX. 

Recommendation 

Petro-Canada should consider installation and monitoring of piezometer nests in 
both the western and eastern wetlands.   

Response: 

As stated in the response to question 9.2-1, Petro-Canada will be developing and 
implementing monitoring programs to address, among other things:  

• effects of groundwater withdrawal on nearby surface water bodies including 
the wetland complexes potentially influenced by this activity. 

Prior to commissioning of these monitoring programs, consensus will be reached with 
AENV as to their adequacy. 
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10. Terrestrial Resources 

Comments in this section are prepared for wildlife, biodiversity, traditional land 
use and contemporary land use. 

10.1 Wildlife  

10.1-1  Issue 

Wildlife is a key resource of concern particularly the impacts of habitat 
fragmentation arising from SAGD development and the associated impacts of 
increased access. 

Finding 

There is no information provided in the wildlife section on the impact of the 
project on hunting and availability of key game species to First Nations 
communities.  Clarification on the impacts of the project on game populations is 
required. 

Reference 

Section 4, Volume II-C. 

Recommendation 

Petro-Canada is requested to provide specific details on the anticipated effects of 
the project on key game species important to First Nations and what specific 
management measures Petro-Canada will implement, on and off lease, to mitigate 
these impacts. 

Response: 

Petro-Canada predicts that the MRE development will have a negligible to moderate 
(Volume IIC Table 4-31) impact on wildlife numbers that may adversely affect 
traditional users.  Petro-Canada plans to continue to undertake wildlife monitoring 
and will consult with traditional users on this program.   
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10.1-2 Issue 

Little or no information is provided in the EIA as to how Petro-Canada will assess 
the effectiveness of proposed mitigation measures to manage project impacts on 
wildlife. 

Finding 

Petro-Canada provides little or no reference in the EIA to specific wildlife 
monitoring programs for the following: 

• To verify impact predictions; 

• To assess the effects of habitat fragmentation; 

• To assess the impacts on wildlife movements; and 

• To monitor the status of wildlife species of concern to the 
Mikisew Cree. 

Rather, the EIA states that “…a specific monitoring program will be developed 
after the MRE is approved……….based on consultation with ASRD….”  The EIA 
also notes that Petro-Canada is conducting an ongoing wildlife monitoring 
program for the existing MRP. 

Reference 

Page 4-67, Volume II-C. 

Recommendation 

There is no reason why a specific wildlife monitoring program should not be 
developed before the approval of the MRE.  Consultation with ASRD and First 
Nations should rather be considered as an ongoing process, based on the 
existing MRP.  Petro-Canada is requested to provide specific details of its 
anticipated wildlife monitoring program, prior to project approval, in that the 
application is considered an expansion of an existing project. 

Response: 

Petro-Canada currently undertakes wildlife monitoring as required in the existing 
MRP EPEA approval.  Petro-Canada provides its monitoring results to ASRD and 
AENV and intends to discuss any future changes with them and with stakeholder 
groups, including First Nations, upon request.  Petro-Canada will provide specific 
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details on future wildlife monitoring to Mikisew Cree, upon request, and annual 
monitoring reports will be available in the Fort McMurray office for public review. 

The following bullets detail the schedule, duration and list of indicators planned for 
the ongoing monitoring program.  The next program is planned for 2007 and will 
occur at 5 year intervals. 

• Winter tracking:  January/February (weather dependent)9 

- typically over a 5-10 day period 

- record all species of mammals and upland game birds 

• Pellet group counts:  March/April (weather dependent) 

- 5-10 day period 

- can detect moose, deer, snowshoe hares and upland game birds 

• Owl surveys:  April 

- 5 day period 

- targeting boreal owls, great gray owls, barred owls, as well as any owl 
species that respond to the playback 

• Amphibian surveys:  May/June,  

- 5-10 day period 

- primarily targeting the Canadian toad 

• Songbird surveys:  June 

- 5-10 day period 

- all songbird species 

• Waterbirds:  June/July 

- 5 day period 

- target species include waterfowl, wading birds and marsh birds 

• Bat surveys:  August 

- 5 day period 

- All bat species, with focus on the northern long-eared bat 

• Beaver Lodge count:  September/October,  

- 2-3 day period 

- aerial lodge count (active and inactive based on presence/absence of 
food cache) 
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10.2 Biodiversity  

10.2-1 Issue 

Biodiversity is an important in that it represents, an indication of the state of 
health of the land.  While biodiversity issues are addressed in the EIA, information 
is only presented on biodiversity status and anticipated project impacts.  Little or 
no information is provided on how Petro-Canada will manage biodiversity issues 
in relation to its operations and those of surrounding operators, through regional 
initiatives.  As a member of both CEMA and RAMP, how will apply the 
recommendations, data and products from these regional initiatives be applied to 
mitigate the potential impacts of the MacKay Expansion on the wildlife and 
biodiversity?  Are contingency plans in place in the case that the predictions and 
project design described for the original MacKay River EIA deviate and/or change 
as a result of the proposed expansion?   

Finding 

There is no reference in the EIA to a Biodiversity Management Plan or specific 
monitoring initiatives for biodiversity, including indicator species. 

Reference 

Page 5-1 to 5-47, Volume II-C. 

Recommendation 

Petro-Canada is requested to provide details on monitoring plans for biodiversity, 
including the selection of indicator species that are considered important by First 
Nations. 

Response: 

A list of indicator species currently monitored as part of the existing MacKay River 
Wildlife Monitoring Program is provided is response to Question 10.1-2.   

Pending regulatory approval, Petro-Canada plans to provide the opportunity to First 
Nations to review and comment on the indicator species selected. 
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10.3 Traditional Land Use  

10.3-1 Issue 

The Mikisew Cree currently and have historically occupied and used the lands 
from  north of Fort Chipewyan to areas south of Fort McMurray.  Petro-Canada’s 
SAGD operations those of surrounding Oil Sands Operators will affect the 
Mikisew Cree both directly and indirectly. 

Finding 

The EIA does not specifically show how the Mikisew Cree’s traditional use of land 
and resources current and future in the local and regional study area was 
considered in the development of purposed expansion project. 

The Mikisew Cree have locally used the area described in the EIA Project, 
Regional and Local study area. 

Reference 

AENV Terms of Reference 4.10 (b) 

AENV Terms of Reference 8.0 (b,c,d) 

Recommendation 

Petro-Canada needs to refine the study area(s) used for the Traditional Ecological 
Knowledge and Land Use assessment.  This should include the traditional use 
area of the Mikisew Cree. 

Petro-Canada should specifically show how of the existing MacKay River Project 
has affected traditional land use of the Mikisew Cree on how the proposed 
expansion will affect current and future use within the RSA.  This should also take 
into account the effects of other Oil Sands operators.  The Mikisew Cree should be 
adequately consulted on this issue and involved in both the analysis and 
discussion of the effects on traditional land use. 

Response: 

Petro-Canada consulted with First Nations and regulatory authorities on the regional 
study area boundary in advance of application submission.  At that time, there were 
no concerns expressed regarding the RSA boundary. 

Petro-Canada participates on CEMA’s Traditional Land Use Committee and will look 
to this group to provide leadership on how best to address cumulative effects for 
Traditional Ecological Knowledge and Land Use assessment. 
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11.0 Socio-Economic Impact Assessment (SEIA) 

11.0-1 Issue 

As part of EIA scoping and best practice, it is important to clearly define spatial 
boundaries in the Socio-economic impact assessment (SEIA). 

Finding 

The spatial boundaries for the SEIA are not clearly delineated, limiting the 
application of the SEIA on the individuals, families, communities and aboriginal 
organizations affected by the Project. 

Petro Canada’s SEIA objectives aim to: 

• Give direction to the continuing relationship between Petro-Canada and 
communities and stakeholders in the Region; and 

• Assess the social and economic impacts of the proposed project. 

The Terms of Reference (2.2, 4.5) ask Petro Canada to “illustrate boundaries and 
identify the Study areas chosen to assess impacts” and “describe the rationale 
and assumptions used in establishing the EIA study area boundaries, including 
those related to cumulative effects.” 

The SEIA does not make an assessment on the individuals, families, and 
organizations of the Mikisew Cree in their traditional area including Fort 
Chipewyan. 

The SEIA makes reference to ‘communities and stakeholders in the Region’ (SEIA 
Volume IIIA p 2-1) yet it does not define those communities or stakeholders.  The 
SEIA does make reference to the Regional Municipality of Wood Buffalo (RMWB) 
in the context of an Urban Service area of Fort McMurray (p 2-1).  This Urban 
Service area does not include Fort Chipewyan.  The RMWB does not include First 
Nation Reserve lands or the individuals, people and organizations who reside on 
there Reserve. 

The 1998 SEIA (Volume 4, p 2-1) identifies geographical boundaries that include 
Fort Chipewyan (Petro-Canada 1998). 

Reference 

Terms of References 2.2, 4.5 

Terms of Reference 8.0 (a, b) 
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SEIA Volume IIIA p 2-1 

Recommendation 

Petro-Canada should illustrate boundaries and identify the SEIA Study areas 
chosen to assess impacts.  In addition, the rationale and assumptions used to 
establish the SEIA study area boundaries, including those related to cumulative 
effects, should be described. 

The newly defined SEIA spatial boundaries should then be used to direct the 
baseline data collection, assessment and mitigation and monitoring of the project.  
This will greatly help focus the SEIA and also assist in the assessment of specific 
project impacts on the Mikisew Cree people. 

Response 

The SEIA local study area is identified in Volume III, Appendix P, and Section P2.4 
of the SEIA. The Study area is defined as the Regional Municipality of Wood 
Buffalo.  
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11.0-2 Issue 

Petro-Canada ‘recognizes that the needs and nature of Aboriginal communities 
are changing rapidly in the region’. And ‘hopes to be able to minimize impacts on 
aboriginal communities and the environment to the greatest extent possible’(SEIA 
Volume IIIb p.6). However, the Proponent has not clearly presented the baseline 
data to describe, assess and review effects on aboriginal communities.  Data gaps 
are also not indicated. 

Finding 

There is a limited amount of social and economic data presented in the SEIA to 
make an accurate assessment of social and economic effects of the proposed 
project expansion and to monitor social and economic change to the Mikisew 
Cree people and the community of Fort Chipewyan over time. 

Community-specific data is provided with a Fort MacKay community profile in the 
1998 SEIA (Vol 4, p5-1).  This profile contains demographic, economic, 
employment and education data.  Social indicators and trends are not provided.  
There is no data provided for Mikisew Cree members who live in Fort Chipewyan 
and other areas that are considered Mikisew Cree traditional lands.  

The population data used in the Application – Volume III – Appendix G is data 
produced by the Regional Municipality of Wood Buffalo.  This population data is 
based on the annual Municipal Census.  First Nation Reserves are not a part of the 
Municipality and there is no Census data collected on Reserve Lands. 

Population and other social and economic information used in the SEIA is 
focused on the population centre with the most available resources and 
population base to absorb impacts (Fort McMurray) and avoids collecting data on 
those individuals, families and communities with less capacity and population to 
absorb impacts (First Nations and Metis people and the community of Fort 
Chipewyan). 

Baseline social and economic data used to define the baseline conditions as 
tasked in the AENV Terms of Reference 8.0 (c) for the First Nations and Metis 
populations in the region, the community of Fort Chipewyan, in general, and the 
Mikisew Cree, in particular, is presented as a baseline to ‘interpret both the 
perceptions and realities of impacts and changes that would take place as a result 
of future oil sands development.’ (Volume IIIA SEIA p 2-1). 

Only perceptual data, other than population data for the RMWB (excluding First 
Nations Reserve data – see above) are presented to define the baseline condition.  

The significance of the above is that SEIA provides little or no baseline data on 
those populations most vulnerable and affected by the Project. This gives little 
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credence to the value of the SEIA as presented by the existing Petro Canada 
MacKay River project and the proposed expansion . 

Reference 

Terms of Reference 8.0 (c,h,j,k) 

SEIA Volume IIIA p 2-1 

SEIA Volume IIIb p.6 

SEIA Volume IIIa – Appendix G 

Recommendation 

In order to correct the aforementioned deficiency in regard to baseline data, 
particularly in regards to First Nations peoples, Petro-Canada should undertake 
the following: 

• Describe the methods used and show the population data collected; 

• Describe the rationale for the methods used in the SEIA for minimizing 
impacts to Aboriginal communities; 

• Detail the level of involvement and consultation with the Mikisew Cree in 
assessing socio-economic impacts of the proposed expansion project- 
number of Mikisew Cree members and organizations involved in the 
methods used (for both consultation and SEIA perception baseline); 

• Detail and present baseline social and economic data to define the 
baseline conditions as tasked in the Terms of Reference 8.0 (c) for the 
First Nations and Metis populations in the region, including the Mikisew 
Cree; and 

• Develop and present baseline social and economic data for the Mikisew 
Cree and the Community of Fort Chipewyan that reflect the realities (not 
just the perceptions) of the socio-economic condition today.  Data that 
reflect realities should be based on real, verifiable data based on reliable 
social-science methods.  Key data could be obtained from sources such 
as the Alberta Government, DIAND, Statistics Canada, RCMP, health 
records data etc. 

Response 

Petro-Canada would like the opportunity to discuss with MCFN the review 
comments and recommendations provided above to ensure that an appropriate 
response can be finalized.
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11.0-2 Issue 

It is important that the SEIA address changes in social and economic conditions 
over time as a result of the project.  This should also include an evaluation of 
changes over time as a result of cumulative effects of all Oil Sands projects. 

Finding 

Changes in social and economic condition over time, as part of the overall 
cumulative effects on the region, are not predicted to affect the Mikisew Cree 
members and the community of Fort Chipewyan. 

Reference 

Terms of Reference 8.0 (a,c,j,k,l). 

Recommendation 

In the SEIA, Petro-Canada should predict the changes in social and economic 
baseline condition as tasked in 8.0 (a,c,h,j,k) of the AENV Terms of Reference, as a 
result of the proposed project over time for the region. 

• Key questions and pathways of social and economic change not 
addressed in the SEIA include the following: 

• Migration and mobility effects of the project on First Nations and Metis 
individuals, families and the community of Fort Chipewyan; 8.0 (h); 

• Effects of the project on wage and traditional economic activity on First 
Nations and Metis, including the Mikisew Cree; 

• Effects of the project on the social wellness of First Nations and Metis in 
the region, including the Mikisew Cree. 8.0 (j,k); 

• Effects of the project on the human health of First Nations and Metis in 
the region.  This should include an assessment of changes in the 
conditions of the biophysical environment where the Mikisew Cree reside 
and the changes to lifestyle changes and human health.  

• The EIA needs to also show changes to social and economic condition 
from the original Project to the present. 8.0 (j,k) 

Finally, the SEIA should provide a summary of social impacts and cumulative 
social impacts of the project on the Mikisew Cree. 

Response 

Given the relatively small size of this project, the assessment considers that this 
project will not adversely impact migration and mobility, wage and traditional 
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activities of the community, or on the social wellness of MCFN individuals, families 
or on the community of Fort Chipewyan.   

However, Petro-Canada would consider participating with industry, governments 
and stakeholders including MCFN in studies that assess oil sands development’s 
impacts on these issues. 
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11.0-3 Issue 

There is a need to present clear baseline data and assess the capacity of the 
physical and social infrastructure in the area affected by the Project. 

Finding 

Each community (Fort Chipewyan) and population group (the Mikisew Cree) have 
access to differing levels of physical and social services that provide the capacity 
to absorb project-related effects.  These services are not adequately described in 
the SEIA to describe the baseline condition, assess capacity to absorb project 
effect and to make an assessment. 

Physical infrastructure is described in the SEIA and it is concluded that “no 
aspects of the cumulative impacts of development are being experienced more 
acutely that with regard to physical infrastructure in the RMWB” (Volume IIIA – 
SEIA page 2-7).  However, much of the SEIA focuses on the Urban Service Area of 
Fort McMurray, and not the Regional Municipality of Wood Buffalo (p2-1 and 
Section 3.2.2).  

Physical and social infrastructure is described, to a limited extent in the SEIA.  
Social infrastructure, social programs and services as well as hospitals, police 
services and related infrastructure is described in an ‘issue’ based format that is 
more appropriate for consultation, and not for an evaluation of social and 
economic impacts in a formal socio-economic impact assessment. 

Reference 

Terms of Reference 8.0 (j,k) 

Volume IIIA – SEIA page 2-7 

Recommendation 

In the SEIA, Petro-Canada should describe the physical and social infrastructure 
in the region in general, and the community of Fort Chipewyan in particular, to 
provide enough information to adequately determine the capacity of the Mikisew 
Cree community to respond to project impacts. 8.0 (j,k) 

Response 

Petro-Canada focused the SEIA on the physical and social infrastructure that would 
be most directly affected by the MacKay River Expansion.  Petro-Canada would like 
the opportunity to discuss with MCFN.
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11.0-4 Issue 

“Although times are changing the lifestyles of many Aboriginal people, many 
individuals still maintain a strong tie to the land.  As environmental impacts 
accumulate, corresponding impacts accumulate to alter traditional Aboriginal 
lifestyles radically” (Volume IIIa SEIA p3-2). 

Finding 

The cumulative effects of oil sands projects on traditional social and economic 
opportunities (e.g. loss of language, changes in traditional harvesting 
opportunities) have not been thoroughly addressed in the SEIA.   

Reference 

Terms of Reference 8.0 (j,k) 

Volume IIIa SEIA p3-2 

Recommendation 

In the SEIA, Petro-Canada should describe baseline data and assess cumulative 
effects on the changing lifestyles of Mikisew Cree individuals, families, the 
community of Fort Chipewyan and Mikisew Cree First Nations organizations. 

The description and assessment should include aboriginal language, culture, 
harvesting and diet. 

Response 

The issues raised are regional issues largely attributable to the cumulative effects of 
regional activities.  They need to be addressed, but it is beyond the scope or ability 
of any one project to address them single-handedly.   As stated above, Petro-
Canada would be willing in principle to participate with industry, governments and 
MCFN in studies that assess oil sands development’s impact on these issues given 
agreement to scope and budget can be agreed to by the parties.  
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11.0-4 Issue 

Social and economic monitoring of project impacts is necessary to assess the 
impacts of the Project and evaluate the success of mitigation measures. 

Finding 

Social and economic monitoring for the Mikisew Cree in particular and the 
community of Fort Chipewyan in general, are not established in the SEIA. 

How will changes to the social and economic condition of Mikisew people be 
monitored? 

Reference 

Terms of Reference 8.0 (b, l) 

Recommendation 

In the SEIA, Petro-Canada should identify social and economic changes from 1998 
to the present for the Mikisew Cree and the community of Fort Chipewyan. 

Petro-Canada should describe how changes to social and economic conditions 
will be monitored in the region over time.   

The Mikisew should be consulted on the selection of indicators and methodology 
for monitoring change, as a result of the MacKay River Expansion Project.  The 
Mikisew Cree recommend a cumulative effects assessment on ‘their way of life’ be 
done so that they can be fully aware of the true impacts to their well being and 
existence as an indigenous people. 

For completeness, information should be provided on the insulation used in 
buildings including the emergency power building and the acoustic attenuation 
properties of this insulation.  

Response: 

This information is being evaluated as part of the detailed engineering phase.  The 
information will be forwarded to the IRC as it becomes available. 
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