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1.0 METHODOLOGY AND APPROACH 

1.1 EIA METHODOLOGY 

#1. Hybrid ‘Baseline’ Assessment Case is Confusing and Ineffective 

The Baseline assessment case used by Petro-Canada in this assessment is a 
hybrid, which attempts to recognize the differences between the current/existing 
baseline conditions and the artificial ‘existing and approved’ case used in most 
assessments. Petro-Canda attempted to address this by excluding the approved 
but not yet constructed physical disturbances from their site from the “Baseline” 
case. This attempt was directed at addressing the issues raised by the ACFN and 
other regional first nations on the artificial nature of the ‘existing and approved’ 
cases used in other assessments. It did not work. 

The Baseline Case used in this assessment does not accurately reflect existing 
conditions, nor does it represent a true ‘pre-development’ baseline. They have 
attempted to portray conditions on the site as they currently exist, by excluding 
the approved but not yet constructed facilities within the project development 
area (PDA). However they have included those projects outside of the PDA. While 
this does address some of the uncertainty on the physical disturbances within the 
PDA, it does not address the existing conditions with respect to other 
components – such as air. The Baseline Case used in this assessment therefore, 
does not allow for a relevant comparison to existing or pre-development 
conditions (except for physical disturbances), or enable stakeholders to 
accurately assess how conditions have or may change. 

It would have been better to have had two separate cases presented, one for the 
existing baseline conditions and one for the ‘approved’ case. A pre-development 
case would also have been useful for comparison purposes. 

See also #9 (below) 

Discuss how the use of the hybrid “Baseline Case” affected the assessment, and 
how the use of other assessment cases (i.e. a true ‘baseline’ or a ‘current’ case) 
could have been used in the EIA.  

PC 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 ACFN could be undertaken through 
regional initiatives such as CEMA’s Sustainable Ecosystems Working Group 
(SEWG).  Petro-Canada would be supportive of such an initiative. 
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#2. Lack of True Baseline 

There is a lack of information presented in this assessment on the pre-
development conditions in the local or regional study area. This information is 
necessary for a full assessment of the regional and cumulative impacts that have 
occurred to date, on top of which would be added the three usual assessment 
cases that take into consideration the ‘existing and approved’ ‘project 
application’, and ‘planned regional development’ scenarios.. 

Before the assessment of new projects can be considered, it is important to 
consider the changes that have already occurred in the region leading to the 
‘current’ baseline conditions. First nations’ point of reference is what the land was 
like before the industrial activities – not just since the last approval. ST 

Discuss how a description of the ‘pre-development’ conditions could be 
constructed and used to allow for a meaningful comparison with both the existing 
(baseline) and project application cases. 

PC Response: 

A “pre-development case” would only be relevant for describing regional effects. 
As suggested in response to Question #1, this case could be undertaken within 
regional groups such as CEMA (refer to response to Questions#1). 

Petro-Canada does not feel that a complete pre-historic baseline (1960’s) is 
appropriate on a project-by-project basis. Nevertheless, Petro-Canada felt that 
this issue is important enough to be taken seriously and attempted to address 
some of the concerns through the inclusion of early data in the Traditional Land 
Use section and tried to integrate this data throughout the EIA, where 
appropriate. 

Petro-Canada would encourage Athabasca Chipewyan First Nation to raise this 
issue at CEMA. 
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#3. Relative Importance of Impacts Not Considered 

Using a common threshold to determine impact significance on the wide range of 
environmental indicators studied in this EIA does not address the uniqueness of 
each indicator. Some of these indicators may have a higher relative importance 
than others. Neither does it appear that First Nation’s values were considered 
when determining impact significance. It is unclear how the ratings of impact 
significance match with the values and perspectives of First Nations. 

Discuss how the impact significance ratings system considered stakeholder 
values and the relative importance of specific indicators. 

PC Response: 

The impact significance ratings system is based on a scientific assessment of 
potential impacts resulting from the MacKay River Expansion and is not intended 
to subjectively assess those impacts based on values. Values of First Nations 
are considered during the selection of indicators (e.g., traditional wildlife species 
etc.) that are evaluated in the impact assessment.  
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#4. Impact Classification Framework Incomplete 

While the Classification Framework (Volume IIA, Table 1-1) provides a clear 
linkage between project impact (magnitude, duration, and trend) and required 
action, the framework is missing categories that address various changes in 
magnitude and duration. For clarity and completeness, all impact categories 
should be presented – even if there are no corresponding impacts. 

The following were noted as being missing from the impact Classification 
Framework (presented as Table 1-1): 

1) Negligible to Low effects beyond the Project life; 
2) Low to Moderate effects within the Project life; 
3) High effects within the Project life; and, 
4) Short-term effects.  

Clarify and provide a revised impact classification framework table that includes 
the other categories used, but not defined in Table 1-1.  

PC Response: 

To clarify, and as discussed at our February 10th ,2006 meeting, the table was 
not intended to provide all potential categories because it would be inaccurate to 
suggest that all impacts can be categorized into a matrix. 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.”  It is the function of the 
Authors to determine what needs to be done to address the impact, and then 
classify the impact appropriately. 
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#5. Reversibility of Impacts Not Included 

Reversibility is a criterion for assessment that is commonly included in impact 
assessments and indicates which negative impacts may be reversed (Ross 2003). 
In general, reversible impacts should receive a lower impact rating than 
irreversible impacts. The EIA does not specify which Impact Classes are 
reversible, if any. Rather, the EIA only implies that Class 2 impacts are not 
reversible (“stable levels after project closure”) and that Class 3 impacts are 
reversible (“resource levels should recover”) (Volume IIA, page 1-4). ST4 

Clarify how ‘reversibility’ was considered, and which, if any, impacts or Impact 
Classes are reversible. 

PC Response: 

Reversibility was not specifically considered as a criteria in this assessment. The 
impact is explained by what changes will take place, how mitigation will address 
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.  
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#6. Inconsistent Impact Classifications 

This EIA assigned an impact rating (i.e. Class 1, 2, 3 or 4) with clear links to 
management actions. This is an improvement on previous systems that have used 
the level of magnitude (none, negligible, low, moderate, or high) in the final impact 
rating. However, this rating system appears to be incorrectly applied for several 
components. 

For example: 

Impacts to beaver habitat appear to have been incorrectly rated as Class 3 
(Volume IIC, Table 4-31), instead of Class 2. 

PC Response: 

Surface drainage was rated as having a long-term moderate-to-high negative 
impact. Under the classification system and using a conservative approach, this 
should have resulted in a Class 1 rating, rather than the Class 3 noted in Volume 
IIB, Table 3-26. The response to a Class 3 is significantly different to that of a 
Class 1. Class 1 requires an Action Plan for further mitigation and recovery, since 
the long-term sustainability of the resource may be threatened.  

Low flows were rated as having a long-term low-to-moderate negative impact. 
Under the classification system, this should have resulted in a Class 2 rating, 
rather than the Class 3 noted in Volume IIB, Table 3-26.  

Water level impacts were rated as negative and long-term but ranged from 
negligible to moderate. While the negligible portion of the rating means a Class 3 
rating, the moderate rating requires a Class 2 rating. The more conservative 
approach would have been to assign a Class 2 rating to water levels, but instead, 
a Class 3 rating was provided. 

Reassess the impact classification of the following: 

1) Impacts to beaver habitat;  
2) Surface drainage and low flows - also reassess the significance of the 

impacts and required mitigations and monitoring under a Class 1 
response to changes to surface drainage; 

3) Daily peak flows and water levels - also reassess the significance of the 
impacts and required mitigations and monitoring under a Class 1 
response to changes to daily peak flows. 

The impacts to beaver habitat were assessed by wildlife modeling, which is, 
validated by wildlife monitoring at the MacKay River Project. Based on modeling 
and wildlife monitoring the impact evaluation of Class 3 is accurate. 
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ACFN Recommendation: Address the incorrect application of the ratings system 
to streamflow impacts. 

PC Response: 

The application of the impact classification system was to allow for flexibility, 
using the impact descriptors provided as a standard. The example table provided 
was not meant to provide all potential categories because it would be inaccurate 
to suggest that all impacts can be categorized into a matrix. 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. The 
impact descriptors are used as a standard but do not always relate to the impact 
classification. 

In certain cases an impact may use a classification which may not reflect all 
descriptors. This is undertaken, especially in the case of magnitude because the 
percent of change identified for use in the introduction is a relative number; this is 
used simply to describe the impact but may not be related to end classification. 
This can occur, for example, when the magnitude of change is moderate to high 
but the extent of the change is well within natural variation, or too small to be 
measured, or within accepted guidelines (for the disciplines that they exist).  

Explanations of specific examples in issue #7, identified as inconsistent, are 
explained in response to that issue. 
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#7. Impact Ratings Minimized Or Inconsistent 

In some cases, the impact ratings were inconsistent within the EIA, which, along 
with problems with the classification system (see #6 above) sometimes resulted in 
minimized impact ratings: 

Examples: 

Water withdrawal from the Birch Channel was rated as having a low-moderate 
impact for the mid-term (Volume IIA, page ix), but the impacts are expected to last 
three years beyond the life of the project, which should be classified as a long-
term impact. Elsewhere in the EIA (Volume IIC, page 3-28), these same impacts are 
predicted to last five years beyond the life of the project. 

While the impacts on daily peak flows of the MacKay River were rated as low-to-
moderate in magnitude, they were rated as moderate-to-high for the smaller 
tributary drainages. The summary table (Volume IIB, Table 3-26) only includes the 
lower rating for the MacKay River, and not the higher rating for the tributaries. 
This downplays the overall impact from what would have been a Class 1 to a 
Class 3.  

The impacts on water quality from accidental releases were rated as having a 
short-term negligible and local impact. There is no class that corresponds exactly 
to this combination of impacts, but presumably, anything but a ‘neutral’ should 
logically be given a rating below a Class 4. Instead, a Class 4 rating was given to 
this impact.  

The impact ratings for changes to aquatic habitat, fish health, and fish abundance 
were all rated as low in magnitude, neutral in direction and short-term in duration. 
However, Volume IIA, Section 1.4.1, page 1-5 of the EIA states that “a neutral 
direction indicates that there is no impact to quantity, therefore no quantitative 
assessment (extent, magnitude, duration, etc.) is possible.” The rating system 
requires additional explanation for the neutral, but low impact ratings. It is unclear 
how a neutral direction, i.e. neither positive nor negative, may be given a 
magnitude rating. 

The summary described the average increase in the lakes’ PAI as 53.7% (Volume 
IIA, page xii), not less than 1%, as stated in the main text. The main text of the EIA 
rated the residual effects of acidic deposition from the proposed MRE under the 
Application Case as neutral, regional, and mid-term in duration. In contrast, 
Volume IIA, page xii did not provide an impact rating for the Application Case. An 
average change of 53.7%, however, should be considered a high level of impact. 
Assuming that the correct information is provided in the summary, a full detailing 
of the changes and potential impacts is also required within the main text of the 
EIA.  

In the Cumulative Effects Case, both the main text and the summary provided the 
same result (an increase from the MRE ranging from 0.1% to 0.9%); the summary 
stated that the impact rating was low, while the main text rated this as neutral. If 
the EIA intended to rate the Cumulative Effects Case as neutral, additional 
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rationale is required. It is difficult to understand how the release of sulphur and 
nitrogen oxides into the air by the MRE would be considered neutral. Even if the 
acidification impacts are considered insignificant or within the uncertainty level of 
the modelling, the MRE would still be increasing regional emissions, not 
maintaining them. As such, a neutral rating is inappropriate. 

Reassess and revise (or clarify) the impact ratings for the following: 

1) duration of impact of water withdrawals from the Birch Channel; 
2) impacts to daily peak flows, and the significance of the impacts and 

required mitigations and monitoring under a Class 1 response to 
changes to daily peak flows. 

3) water quality from accidental, and the significance of the impacts and 
required mitigations and monitoring; 

4) aquatic resources; and, 
5) acidifying emissions (Application Case and Cumulative Effects Case), 

ensuring that the EIA is consistent throughout. 
PC Response: 

The final impact class was determined based on scientific assessment and 
professional judgment. The following provides a rationale for each impact 
classification assessment identified above. 

1) duration of impact of water withdrawals from the Birch Channel; 
The EIA states in Volume IIC, section 3.5.2.1.2 page 3-28: “The impacts of water 
drawdown at closure are not assessed because it is predicted that, within a five 
year period following MRE closure, the water table will return to predisturbance 
conditions (see Volume II, Section 2).”  There is no mention of a three-year time 
span in Volume IIA, page ix. Having said that, Petro-Canada not consider a time 
span of >5 years as long-term, particularly as the water table is recovering 
throughout this time period. A mid-term classification is appropriate.  

2) impacts to daily peak flows, and the significance of the impacts and 
required mitigations and monitoring under a Class 1 response to 
changes to daily peak flows. 

The impact classification for daily peak flows for smaller tributaries was ranked 
as a Class 3, as stated in Section 3.5.2.3.3.  

3) water quality from accidental, and the significance of the impacts and 
required mitigations and monitoring; 

It was concluded with a high level of confidence that the potential effects of 
accidental releases to surface waters would be rare, and were likely only to occur 
during construction. With the proper implementation of the measures outlined in 
Section 4.5.2.2, the potential effects would be negative in duration, negligible in 
magnitude, local in extent, and short-term in duration. This coupled with the low 
probability of occurrence; the impact classification was ranked as a Class 4.  
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4) aquatic resources; and, 
The final classification integrates observations made from disciplines with 
demonstrated linkages (i.e., surface and groundwater quality and hydrology) with 
quantitative field measurements for the study discipline and professional 
judgment. The final conclusion drawn for each aquatic resource impact potential 
was "no change". The local, low and short-term assessment criteria selections 
reflect the lowest available ranking within the choices provided. These were 
selected as a "best fit" to the ultimate residual impacts. After reviewing the 
assessment criteria guidelines, no choices for extent, magnitude or duration 
should have been assigned. 

5) acidifying emissions (Application Case and Cumulative Effects Case), 
ensuring that the EIA is consistent throughout. 

The statements referred to in Volume IIA page xii read: “The critical loads for 65 
RSA lakes were compared to corresponding PAIs calculated by air dispersion 
modeling for the CEA Case. The average increase in the PAI for these additional 
lakes from the application case was 53.7%. The average MRE contribution to the 
CEA increment from Baseline was 0.4% and ranged from 0.1% at lake 182 to 
0.9% at Lake 261. For all lakes, the predicted cumulative increment PAI is less 
than 1%.”  This is consistent with the statements made in Section 4.5.3. 

The rationale in the impact rankings for acidification potential is based on the 
potential effect on the receptors from the MRE contributions. It was concluded 
that the MRE contributions to PAI were negligible (less than 1%). It can be 
argued that any increase in the PAI would be negative in direction.  

ACFN Comments: Some inconsistencies were clarified or corrected. 
Inconsistencies or minimizations in impact ratings remain for the following: 

Why is the high impact on surface drainage rated a Class 3, rather than a Class 1? 
According to Petro-Canada’s approach, a high impact is a Class 1, while 
negligible to low impacts are Class 3 (Vol. 1A, Table 1-1). 

PC Response: 

The impact classification identified in Section 3.5.3.2.8 is “moderate to high in 
magnitude where stream rerouting or wetland bisection is required”. As no 
stream rerouting is required, and Petro-Canada has committed to the Mitigation 
procedures outlined in Section 3.5.2.2, the residual impacts are considered to be 
minor (as identified in Section 3.5.2.1.7). The largest percentages of change are 
associated with flow effects of less than 1 L/s, this is very small compared to 
possible natural flow changes (the 11% change is only 0.06 L/s or 60 ml/s in a 
flow that is 0.6 L/s). Many small streams in the area may freeze solid, and effects 
from the project are also far less than beaver activity which is by far the largest 
surface drainage modifier. As such the final impact was rated as a Class 3.  



 Petro-Canada MacKay River Expansion  
Supplemental Response to ACFN 

 
 

  11 

Why is the high impact on peak flows of smaller tributaries rated a Class 3, rather 
than a Class 1? 

PC Response: 

The duration of the impact is mid-term which means that the impact would 
reverse itself after closure of the project. As well, when considering the variables 
identified in Section 3.5.2.3.1, and that beaver activity is considered a much 
larger natural variable, a Class 3 was assigned.  

Why is the low-to-moderate impact on low flows rated a Class 3, rather than a 
Class 2? 

PC Response: 

As in the above responses, the relatively small flow associated with the estimate 
effects change is very small compared to possible natural flow changes. Hence a 
Class 3 rating was assigned. 

Why is the negligible-to-moderate impact on water levels rated a Class 3, rather 
than a Class 2?  

PC Response: 

Only a few small drainages are identified as potentially moderate effects. In 
general the impact is negligible, varying from undetectable for the large 
watersheds to measurable for small watersheds. Class 3 was assigned on the 
effects over the LSA.  

Why are negative impacts on water quality rated a Class 4? A Class 4 corresponds 
to no change. 

PC Response: 

Agreed, a Class 4 rating is a neutral, no effect rating because the resource 
in question is not impacted in any way. As there is contribution to impacts, 
albeit negligible, this should be a Class 3 rating rather than Class 4. 

Why is the contribution of the Project to PAI identical under both the Application 
and Cumulative Cases? The PAI for each lake differs for each of the Baseline, 
Application, and Cumulative Cases (Table 4-11). If the PAI for the Application and 
Cumulative Cases differs, how can the contribution of the Project be identical? 
While the difference may not be large, at least some difference would be expected 
(also see issue #48).  

PC Response:   

In general, the project contribution to Potential Acid Input (PAI) is identical 
regardless of the Application or the Cumulative Case. The difference in the 
Cumulative Case is that the PAI includes the project contribution plus the 
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contribution of all other projects. The project contribution to PAI is slightly 
different for Application and Cumulative cases on a lake by lake basis. Its 
contribution ranges from 0.2% (Lake 419) to 1.9% (Lake 221) under the 
Application case – average of 0.9%. While for the Cumulative Case it ranges 
from 0.2% (Lake 418) to 2.6% (Lake 224) with an average of 0.7%.  

If the impact on PAI is negligible, why is the impact rating Class 4, rather than 
Class 3?  

PC Response: 

Agreed, a Class 4 rating is a neutral, no effect rating because the resource in 
question is not impacted in any way. As there is contribution to impacts, albeit 
negligible, this should be a Class 3 rating rather than Class 4. 

ACFN Recommendation: Address the impact rating for surface drainage, peak 
flows for smaller tributaries, low flows, water level, water quality and PAI. The 
impacts of the Project on PAI under the Application and Cumulative Cases still 
require clarification. 

PC Response: 

Please refer to the responses embedded in the individual questions above. 
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#8. Stakeholder Concerns Scoped Out of the EIA  

It appears that some stakeholder concerns were not considered in the 
Assessment as these were ‘scoped out’ of the assessment. The EIA notes 
(Volume IIB, page 4-2) that stakeholder concerns within the Project and previous 
in-situ projects were screened to exclude issues inconsistent with existing 
conditions in the vicinity of the Project Development Area (PDA). Given the lack of 
monitoring data and understanding of the relationships between components 
(such as surface water and groundwater) within the PDA, LSA, and RSA in 
general, it seems premature to exclude any stakeholder concerns for their lack of 
scientific understanding of the issues. The screening out of issues also 
demonstrates a lack of respect and recognition of stakeholder issues. Regardless 
of whether or not the concerns are scientifically valid, it is important to discuss 
issues fully and promote positive communications. While the approach of scoping 
out issues may have been consistent with Petro-Canada’s wishing to focus the 
EIA, the inclusion of additional information that may be considered scientifically 
irrelevant is sometimes necessary for successful communication and 
consultation.  

It is unclear which concerns were scoped out of the EIA process. All stakeholder 
issues identified in the scoping process should be presented. This will allow 
stakeholders to ensure that all issues and concerns that are of importance to 
stakeholders are addressed in the EIA, regardless of whether Petro-Canada 
considers them inconsistent with existing conditions. 

Identify which stakeholder concerns were scoped out of the EIA and the rationale 
behind their exclusion. 

PC Response: 

This statement was incorrect and should have read:  “Stakeholder concerns with 
the MRE (see Volume IIC, Section 6), as well as with previous in-situ projects, 
were screened to include issues consistent with existing conditions in the vicinity 
of the PDA.”  Issues relevant only to open pit mining were excluded. 

Stakeholder concerns are presented in the socio-economic and traditional land 
use sections. These concerns were assessed in the appropriate disciplines, 
where appropriate.  
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1.2 PROJECT ASSESSMENT (GENERAL ISSUES) 

#9. Definition of Baseline Case Contradictory Within the EIA 

The EIA is contradictory in its inclusion of other approved local projects that have 
not yet been constructed. Volume IIA, page 1-9 clearly states that existing 
environmental conditions and approved projects and activities external to the 
Project Development Area were included in the Baseline Case. This indicates that 
all approved and existing external projects were included in the EIA, regardless of 
their timing of construction. However, Volume IIB, page 3-6, Table 3-1 (and Volume 
IIB, page 4-5, Table 4-1 of the Surface Water Quality Section) states that the Deer 
Creek Energy Ltd. Joslyn Phase II project and Northland Forest products Ltd. 
projects were not operational and therefore were not included in the Baseline and 
Application Case assessments for surface water (they were included in the air 
quality section). 

Clarify whether all existing and approved external projects are included in the 
Baseline Case, or if only those constructed prior to March 31, 2005 are included. 

PC Response: 

The Baseline Case included all existing and approved projects as of March 31, 
2005. A Table showing all projects included in Baseline Case is provided at the 
beginning of each discipline section. 
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#10. Incomplete Presentation of Information on Existing Conditions 

The EIA terms of reference for this project application require that the assessment 
present information and discuss the existing conditions for all components: [4.4 
(b) Cumulative Environmental Effects – “describe the current (baseline) state of 
the environment in the Regional Study Area”.] Term 4.2 (d)( i) also requires that: 
“for each selected environmental attribute, parameter, or property: describe 
existing conditions”. It appears that the terms existing, current, and baseline are 
used in the terms of reference to refer to the same thing. These terms are separate 
from the definition of the “Baseline Case”. However, the assessment does not 
present information on the existing conditions for all components. Baseline data 
is presented for most physical components – such as wildlife, vegetation, and 
wildlife. However, for air emissions, only the ‘existing and approved’ case 
emissions are presented. 

This makes direct comparisons to the current monitoring data difficult. 

Provide a list of which environmental components for which the current 
/existing/baseline conditions were and were not described in the assessment; and 
provide the descriptions for those components that were missed. 

PC Response: 

The current/existing/baseline conditions were assessed according to the terms of 
reference.  The baseline case for air emissions has been defined by Alberta 
Environment. 



 Petro-Canada MacKay River Expansion  
Supplemental Response to ACFN 

 
 

  16 

#11. Cross References Often Too General   

The provision of a CD-ROM version of the Application and EIA is a valuable tool. 
The use of hypertext links for cross references within the PDF version of the EIA 
should make navigation more efficient. Unfortunately, the target of many of the 
references does not lead directly to the source text, leaving the reader to browse 
large amounts of text to locate the reference.  

For example: In Volume IIC, page 3-32, the EIA states that mitigations to a Class 1 
impact on the eastern wetland complex can be found in Volume IIB, Section 3. 
Section 3 is 62 pages long and it seems unreasonable to have the reader browse 
for this critical information. Furthermore, this mitigation cannot be located in the 
mitigation section (3.5.2.2) leaving one to assume that there will be no efforts 
made to mitigate groundwater withdrawal impacts that will seriously impact the 
wetlands.  

For consideration for future EIA CD-ROMs, please attempt to provide cross 
references that take the reader to the exact place in the text where referenced 
information can be found. 

PC Response: 

Petro-Canada acknowledges the concern and appreciates the suggestion. Petro-
Canada will attempt to provide better cross-referencing in future CD’s for 
documents produced. 



 Petro-Canada MacKay River Expansion  
Supplemental Response to ACFN 

 
 

  17 

#12. Final Impact Ratings Dependent on Unproven Mitigations 

The final ratings for Project impacts assume that the proposed mitigations are 
fully implemented and that these are successful at mitigating the impacts. Petro-
Canada does plan to monitor the mitigations, but there is still a significant amount 
of uncertainty in the results. 

For example: groundwater withdrawal for the Project is expected to cause a Class 
1 impact on the eastern wetland complex, as noted in Vol. IIC, p3-25. These 
wetlands may provide bog cranberries and rat root (see Vol. IIC, Section 3), two 
plant species of significance to ACFN traditional food and medicine gathering 
practices (Tanner & Rigney 2003). Mitigations for this Class 1 impact are given as 
avoidance, transplanting, collecting seeds and planting in similar habitats, and 
maintenance of drainage. These do not seem to be adequate. It raises the 
question as to what will be done if the success of these mitigations proves to be 
less than expected. Additional details regarding this impact can be found in the 
vegetation and water sections. 

Discuss how Petro-Canada will ensure that the planned mitigations fully address 
the predicted Project impacts, even in the case where the mitigations prove to 
less than successful. 

PC Response: 

Petro-Canada will report all monitoring data as per approval conditions. In the 
event that a proposed mitigation differs from the EIA predictions, Petro-Canada 
will discuss alternative mitigations with regulators (e.g., ASRD and EUB) and 
appropriate stakeholder groups including the Athabasca Chipewyan First Nations 
representative(s). 
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#13. Summary Table of Significant Impacts and Mitigation Plans Lacking 

The executive summary is well written and provides a lot of useful information. 
Unfortunately, important information such as the assessed impact rating and 
monitoring and mitigation plans for indicators are not consistently listed.  

Provide a final impact rating summary table, (including a reference to the action 
plan addressing each impact) in the executive summary to address this concern. 
Only significant impacts should be included in the table (Class 1 & 2).  

PC Response: 

The following table (Table 1.2 1) presents all predicted Class 1 and Class 2 
impacts for the Application Case, Table 1.2 presents all predicted Class 1 and 2 
impacts from the Cumulative Case. 

Table 1.2-1: Final Impact Rating Summary Table Application Case 
Predicted Impacts – 

Class 1 and 2 
Issue 

Geographic 
Extent Magnitude Direction Duration Confidence Class 

Rating 

Predicted Groundwater Impacts – Class 1 and 2 
Effect of SAGD well 
casing failure on 
groundwater quality 
conditions 

LSA Low to 
Moderate Negative Mid- to 

Long-term Moderate 2 

Thermal effects of 
SAGD well 
operations on 
groundwater quality 
conditions 

LSA Low to 
Moderate Negative Long-term Moderate 2 

Predicted Surface Water Impacts – Class 1 and 2 
Wetland 
Hydrology LSA Low to 

Moderate Negative Long-term Low 2 

Sediment 
Yield LSA Low to 

Moderate Negative Long-term Moderate to 
High 2 

Predicted Biodiversity Impacts – Class 1 and 2 
Vascular plant 
species richness LSA Low to 

moderate Negative Long-term Low 2 

Non-vascular plant 
species richness LSA Low to 

moderate Negative Long-term Low 2 

Predicted  Contemporary Land Use Impacts – Class 1 and 2 
Access LSA Low Negative Long-term High 2 

Trapping LSA Moderate Negative Long-term Moderate 2 
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Table 1.2-1: Final Impact Rating Summary Table Application Case (Cont’d) 
Predicted Impacts – 

Class 1 and 2 
Issue 

Geographic 
Extent Magnitude Direction Duration Confidence Class 

Rating 

Predicted  Soil and Terrain Impacts – Class 1 and 2 
Soil and terrain 
alteration LSA Low Negative Long-term High 2 

Compaction LSA Negligible Negative Medium-
term Moderate 2 

Alteration of soil 
moisture regime LSA to RSA Low to 

Moderate 
Neutral to 
Negative 

Medium to 
Long-
Term 

Moderate to 
High 2 

Predicted  Vegetation Impacts – Class 1 and 2 
Ecosite phases of 
restricted distribution 
at a local scale - 
Alteration of 
hydrology 

LSA High Negative Long-term Moderate 1 

Wetland classes of 
restricted distribution 
- Alteration of 
hydrology 

LSA High Negative Long-term Moderate 1 

Rare plants - 
Alteration of 
hydrology 

LSA Moderate Negative Long-term Moderate 2 

Predicted Impacts – 
Class 1 and 2 

Geographic 
Extent Magnitude Direction Duration Confidence Rating 

Rare plant potential - 
Surface disturbance LSA Moderate Negative Long-term Moderate 2 

Rare plant habitat 
potential - Alteration 
of hydrology 

LSA High Negative Long-term Moderate 1 

Ecosite phases 
supporting traditional 
use plants - Alteration 
of hydrology 

LSA Moderate Negative Long-term Moderate 1 

Predicted  Wildlife Impacts – Class 1 and 2 
Direct Mortality Risk - 
Canadian Toad Local Low-

Moderate Negative Short-
term Moderate 2 

 



 Petro-Canada MacKay River Expansion  
Supplemental Response to ACFN 

 
 

  20 

Table 1.2-2: Final Impact Rating Summary Table Cumulative Case 
Predicted  Impacts – 

Class 1 and 2 
Geographic 

Extent Magnitude Direction Duration Confidence Rating 

Predicted  Contemporary Land Use Impacts – Class 1 and 2 
Aggregates RSA Moderate Negative Long-term Moderate 2 
Predicted  Vegetation Impacts – Class 1 and 2 
Ecosite phases of 
restricted distribution 
at a local scale -  
Surface disturbance 

RSA Moderate Negative Long-term Moderate 2 

Ecosite phases of 
restricted distribution 
at a regional scale - 
Surface disturbance 

RSA Moderate Negative Long-term Moderate 2 

Rare plant potential - 
Surface disturbance RSA Moderate Negative Long-term Moderate 2 

Ecosite phases 
supporting traditional 
plants – Surface 
Disturbance 

RSA Moderate Negative Long-term Moderate 2 

Ecosite phases 
sensitive to PAI - 
Potential Acid Input 
(PAI) 

RSA High Negative Long-term Moderate 1 

Predicted  Wildlife Impacts – Class 1 and 2 
Habitat Availability -
Canadian Toad RSA Low-

Moderate Negative Long-term High 2 

Habitat Availability -
Ruffed Grouse RSA Low-

Moderate Negative Long-term High 2 

Habitat Availability -
Great Gray Owl RSA Low-

Moderate Negative Long-term High 2 

Habitat Availability -
Mixedwood Forest 
Birds 

RSA Low-
Moderate Negative Long-term High 2 

Habitat Availability -
Snowshoe Hare RSA Low-

Moderate Negative Long-term High 2 

Habitat Availability -
Fisher RSA Low-

Moderate Negative Long-term High 2 

Habitat Availability -
Lynx RSA Low-

Moderate Negative Long-term High 2 

Habitat Availability -
Moose RSA Low-

Moderate Negative Long-term Moderate 2 

Habitat Availability -
Black Bear RSA Low-

Moderate Negative Long-term Moderate 2 

Indirect Mortality  -
Black Bear RSA Low-

Moderate Negative Long-term Moderate 2 

Indirect Mortality  -
Moose RSA Low-

Moderate Negative Long-term Moderate 2 
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The above tables present the Class 1 and 2 impacts for both the local application 
case and the cumulative regional case. It is recommended that the reader review 
the sections specific to each impact to place the impacts into context, and the 
reader is referred to the individual impact to determine the mitigation and 
monitoring that was identified for each impact. 

Petro-Canada has identified and committed to monitoring programs in regard to 
many of the above predicted impacts within the Local Study Area. All of the 
predicted cumulative impacts will be dealt with through Petro-Canada’s 
participation in Regional Working Groups. Table1.2-3 identifies Petro-Canada’s 
participation. 

  
Table 1.2-3: Petro-Canada’s Participation in Regional Working Groups  
Regional Initiative Petro-Canada’s 

Representation 
Future Representation 

Athabasca Regional Issues 
Working Group (RIWG) 

Has leadership role Plans to continue participation 

Athabasca Tribal Council (ATC) Signatory to All Parties Core 
agreement 

Plans to continue participation 

Cumulative Environmental 
Management Association 
(CEMA) 

  

Management Committee 
(CEMA-MC) 

Board member 
Co-chairs 

Plans to continue participation 

NOx/SO2 Working Group (CEMA-
NSMWG) 

Sits on committee, provides 
input on program design and 
undertakes technical reviews of 
reports 
Signatory to: 
Acidification Management 
Framework 
Ozone Management 
Framework 

Plans to continue participation 
Will participate in nitrogen 
eutrophication working group 

Trace Metals and Air 
Contamination Working Group 
(CEMA-TMAC) 

Has funded past work Committee membership under 
evaluation, dependent on 
program decisions for 2006 

Sustainable Ecosystems 
Working Group (CEMA-SEWG) 

Sits on committee, provides 
input on program design and 
undertakes technical reviews of 
reports 
Participate on many sub-groups 

Plans to continue participation 

Reclamation Working Group 
(CEMA-RWG) 

Has participated intermittently, 
however the group has focused 
on mining issues in the past. 

Plans to participate in any 
SAGD related projects 

Sustainable Water Working 
Group (CEMA-SWWG) 

Sits on committee, provides 
input on program design and 
undertakes technical reviews of 
reports 

Plans to continue participation 

Traditional Environmental 
Knowledge Committee (CEMA-

Sits on committee, provides 
input on program design and 

Plans to continue participation 
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TEK) undertakes technical reviews of 
reports 
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Table 1.2-3: Petro-Canada’s Participation in Regional Working Groups  
Regional Initiative Petro-Canada’s 

Representation 
Future Representation 

RAMP Sits on committee, provides 
input on program design and 
undertakes technical reviews of 
reports 

Plans to continue participation 

WBEA   
Governance Board member Plans to continue participation 
Terrestrial Environmental Effects 
Monitoring Program (WBEA-
TEEM)  

Sits on committee, provides 
input on program design and 
undertakes technical reviews of 
reports 
 

Plans to continue participation 

Ambient Air Technical 
Committee (WBEA-AATC) 

Sits on committee, provides 
input on program design and 
undertakes technical reviews of 
reports 
Provides data from passive 
monitors located at MacKay 
River Project 

Plans to continue participation 

Human Exposure Monitoring 
Program 

 Planning to join 

Communications Committee Sits on committee, provides 
input on program design and 
undertakes technical reviews of 
reports 

Plans to continue participation 
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1.3 MONITORING COMPONENTS 

#14 Details on Environmental Monitoring Plans Not Included 

The EIA does not provide details on the monitoring plans that Petro-Canada plans 
to carry out on environmental components. We acknowledge that this detail is 
usually provided after the Project is approved. However, given the links to 
mitigations to offset Project impacts, it is important to ensure that the success of 
the planned mitigations is monitored. 

Provide a summary listing of the planned environmental programs, so that the 
ACFN may identify their interest in providing input into these. 

PC 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 existing EPEA 
Approval 48408-00-00 to monitor and report both monthly and annually 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). This information is 
provided on the WBEA website www.wbea.org. 

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 tracks not only 
industrial runoff volumes, but efforts to reuse surface runoff water, and industrial 
wastewater. It also addresses the disposal of domestic waste water. 

Petro-Canada has a requirement to submit a Reclamation Monitoring Program 
prior to November 30, 2007. Petro-Canada plans to complete a proposed 
Reclamation Monitoring Program for submission to AENV in consultation with 
multi-stakeholder groups (CEMA), regulators and Aboriginal stakeholders, 
including the Athabasca Chipewyan First Nation (ACFN), to include TEK. 

Petro-Canada plans to review the details and results of the existing monitoring 
programs with the ACFN to assist in determining appropriate revisions to the 
monitoring programs. 
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1.4 TRADITIONAL ECOLOGICAL KNOWLEDGE (TEK)  

#15. ACFN Traditional Knowledge Not Explicitly Included 

Specific concerns relating to the traditional land use of the Fort McKay First 
Nation are included in the EIA (Volume IIC, Section 6); however, no specific 
comments from the ACFN have been listed. While several ecological components 
stressed as important by the Fort McKay are also of significance to the ACFN 
(Tanner & Rigney 2003), ACFN members would appreciate having their concerns 
acknowledged as well.  

An assessment should incorporate traditional knowledge from all First Nations 
who have traditional lands in the project area. If the traditional knowledge of only 
one First Nation is included, then state which elements of this knowledge are in 
common with other First Nations who have an interest in the area. 

Discuss how Petro-Canada plans to collect and use the ACFN’s traditional 
knowledge in it plans for monitoring, operations, and reclamation of the Project. 

PC Response: 

Petro-Canada acknowledges the interest that ACFN members have in the project 
area. Petro-Canada plans to review existing monitoring programs with the ACFN, 
and discuss potential changes to the monitoring programs as a result of the 
proposed MRE. Petro-Canada plans to consult with the ACFN when determining 
end land use objectives and final reclamation plans, in order to include ACFN’s 
Traditional Environmental Knowledge of the area. 
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#16. Additional Traditional Ecological Knowledge Required  

While the EIA does begin to integrate TEK into both project and mitigation 
planning (Volume IIC, Section 6.6.3), it does not go far enough. More 
comprehensive traditional knowledge is required in the EIA, In some cases; 
research is required to assess the feasibility of TEK-based solutions, just 
as is required for Western science-based solutions.  

Identify plans for further research into the feasibility of TEK-based solutions. The 
plans should include both a collaborative process with First Nations, and a 
stakeholder communication strategy to continue engaging First Nations until all 
concerns are resolved. 

PC Response: 

Petro-Canada acknowledges the difficulty in integrating TEK-based solutions and 
agrees that further research may be required. Petro-Canada is a member of 
CEMA’s TEK committee and plans to consider all recommendations from this 
committee regarding processes to incorporate TEK. 

Petro-Canada plans to consult with the Athabasca Chipewyan First Nation to 
consider Traditional Environmental Knowledge when preparing and implementing 
monitoring programs, and when determining end land use. 

Petro-Canada acknowledges the information received from First Nations 
individuals regarding the difficulty in re-locating beaver.  Petro-Canada has, and 
will continue attempts to have nuisance beaver move into other areas by 
relocating the dams.  Petro-Canada plans to provide updates to the Athabasca 
Chipewyan First Nation regarding nuisance beaver.
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Consultation with the ACFN  

#17. Consultation and Data Collection Procedures (SEIA) Lacking 

A wide array of community organizations were interviewed for the SEIA portion of 
the Application. However, the onus for awareness of projects seems to have been 
placed on the interviewee. There was no indication that the interviewees had the 
ability to discern this particular project from the plethora of resource 
developments currently undertaken in the Region.  

Cohort analysis of group concerns from similar organizations needs to be 
undertaken to determine prevalence of issues across genres. Some of the issues 
raised in the 1998 and 2001 data collections could be incorporated into 2005 
questions and analysis to determine whether concerns of 1998 and 2001 were 
alleviated. In addition, the questions used should be free of bias. This means that 
they cannot be loaded, value-laden, or lead the interviewee. A question should 
allow the interviewee to answer yes or no. A secondary question can then be 
asked for further clarification. 

There were some concerns over the consultation process. The consultation 
process should be broaden beyond elders and elected officials in the Aboriginal, 
Métis and First Nations community. This process can garner new information from 
those younger individuals who view the world differently than those elected 
officials who must deal with a plethora of issues. This process also allows for 
community buy-in for a project. Having the views of other community members 
would be valuable. 

Discuss how Petro-Canada plans to improve its data collection and consultation 
procedures. 

PC Response: 

Petro-Canada believes that all regulatory requirements as specified in the Terms 
of Reference for the MacKay River Expansion have been met. 

Petro-Canada acknowledges that there was no formal agreement between the 
Athabasca Chipewyan First Nation and Petro-Canada at the outset of the 
EIA/SEIA process which would have outlined community consultation 
expectations.  Petro-Canada provided funding to the Athabasca Chipewyan 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 an Information Review Session (December 12, 2005) with the 
Elders to provide information regarding the proposed expansion and EIA, and to 
obtain feedback for consideration in advancing the project design.  An Open 
House was also held in the community (March 15, 2006) to afford additional 
opportunities to community members. Several youth from the school, as well as 
Elders and other community members attended and provided feedback. 

Petro-Canada understands that the MacKay River Project and proposed 
Expansion reside within the traditional lands of the ACFN, and is committed to 
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ongoing consultation with Athabasca Chipewyan First Nation on the MacKay 
River development. 
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#18. Documentation of Stakeholder Concerns Lacking 

Information about stakeholder concerns was presented in summary fashion. 
There were numerous interviewees (2005) and many comments. However, the 
presentation does not allow for conclusions to be drawn as to how much has 
changed since the last set of interviews was done in 1998 and 2001. It is difficult 
to determine who raised the specific issues or to understand if it was a recurring 
theme. 

For example, if the same issues were raised by the same organizations or 
individuals, then one could conclude that the issue had not been effectively dealt 
with.  

Provide an analysis of the issues by theme and who raised them, comparing the 
results with previous surveys - attempting to determine if there are any recurring 
issues that have not been effectively dealt with. 

PC Response: 

In order to elicit relevant information, stakeholder anonymity has had to be 
guaranteed.  Most people would not participate in the interview process 
unless we could assure them that their identities would remain confidential.  
In the face of this, we have organized information by subject categories so 
that it is able to be compared.  As described in Volume IIIA Section 3,  to 
facilitate comparisons we have interviewed people from the same 
organizations in 1998, 2001 and 2005.  The only exceptions are where 
certain organizations have ceased to exist or in a few cases where new 
organizations have come into existence and feel that they have issues of 
relevance to address.  Also, we cannot exclude any party that feels that they 
are experiencing direct or indirect impact and wishes to have their issues 
included in the process, these have been included. 
  
To further focus and enhance the comparison of information between 1998 
and 2005, we have organized the presentation of the information in such a 
manner that the perspectives of government agencies and NGO’s are 
separated from those of the general public.  Furthermore, information is 
organized by subject category to assist in comparison. 
  
By using a third party to conduct the interviews, and assuring anonymity, 
Petro-Canada feels it has elicited the interests and concerns of impacted 
parties so that relevant issues can be addressed and resolved to the maximum 
extent possible. 
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Petro-Canada is committed to ongoing dialogue with the ACFN IRC staff, 
Elders and community members. 
 
 



 Petro-Canada MacKay River Expansion  
Supplemental Response to ACFN 

 
 

  31 

#19. Meeting Attendance & Stakeholder Comments Not Documented   

The TOR states that Petro-Canada shall: “document individual participation and 
attendance at each meeting and record specific comments or issues raised by 
individuals present at the meetings”. Petro-Canada did have public consultation, 
including one meeting with ACFN elders; the ACFN IRC had the opportunity to 
comment on the TOR; and project information was mailed to key stakeholders. 
Unfortunately, records of individual participation in key meetings (e.g. the meeting 
between Petro-Canada and ACFN elders in Fort Chipewyan) are not documented 
in Volume IC, Section 3 of the EIA. Specific comments or issues raised by 
individuals at these meetings are also lacking in the EIA.  ST10 

Provide information on individual participation in meetings and specific concerns 
voiced during these meetings by ACFN members. 

PC Response: 

Petro-Canada held an Open House in Fort McMurray on September 21, 2005.  
There were ninety-four (94) people who signed the register and Petro-Canada is 
willing to share this attendance record with the ACFN upon request.  Attendance 
records indicate that some people living in Fort Chipewyan attended.  

 Petro-Canada held an Information Review Session with the Elders from the 
Athabasca Chipewyan First Nation on December 15, 2005.  Because this was 
not deemed a formal consultation session, no specific records of individuals 
names were kept, however about 40 Elders were in attendance. 

On March 15, 2006, an Open House was held in Fort Chipewyan and youth from 
the local school attended, as well as Elders and other community members.  
Petro-Canada has the attendance log from this session and is willing to provide it 
to the ACFN upon request.  Twenty-seven people (27) agreed to sign the 
attendance records.  There were others, particularly some youth from the school 
who attended but did not register. 

Documented concerns raised at the September 2005 Open House in Fort 
McMurray focused on Cumulative Effects for the region, Economic Opportunities 
(both individual and business), and the use of, and protection of, Groundwater 
and Surface water.   

The principal issues brought forward at the Information Session in December 
2005 were Surface Water Use (PC’s MacKay River development is not using 
surface water), Impacts to Groundwater, Impacts to Wildlife, and Impacts to 
Traditional Pursuits. 

The Open House in March 2006 heard and documented concerns related to 
Groundwater Integrity, Fresh Water Use, Impacts to Wildlife and Traditional 
Pursuits, Air Quality and Human Health Effects.  
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Petro-Canada addressed these issues in the appropriate sections of the EIA and 
subsequent AEUB/AENV Supplemental Information Requests.  

 Petro-Canada is committed to ongoing consultation with the Athabasca 
Chipewyan First Nation. 
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#20. Documented Public Concerns Too General & Action Plans Lacking 

The TOR states that Petro-Canada shall: “describe and document the concerns 
and issues expressed by the public, Petro-Canada’s analysis of those concerns 
and issues, and the actions taken to address those concerns and issues”. 

Public concerns are listed, but only very generally and often grouped with 
concerns of all stakeholders. For example, one stated concern is “Ground Water”. 
Exactly what aspect of groundwater is of concern and who put forward the 
concern is not listed. In the concordance table, the concern of groundwater is 
cross-referenced to Petro-Canada’s response (Volume IIB, Section 2 
Groundwater). This cross reference merely takes one to the start of the 
groundwater section in the EIA. The reader must then browse the entire section to 
determine whether specific concerns are addressed. 

Provide a list of the specific concerns of each stakeholder and cross-reference the 
exact response from Petro-Canada as to how the concern will be addressed (or 
not addressed). 

PC Response: 

Volume IIIA, Appendix H and I document Public Concerns collected through the 
interview process.  In this case, public means any member of local communities, or 
those individuals providing support services to the local communities.  It does not include 
regulatory or non-governmental organizations. 

In summary,  public stakeholder concerns centered around Housing and Infrastructure, 
Traffic Flows,  Education, Emergency Services, Health Services, Human Services, 
Employment Services, Business Services, Aboriginal Issues, Children, Youth and 
Seniors. 

As indicated in Volume IIIB, Petro-Canada does take these concerns seriously.  
Although Petro-Canada does not believe that the MacKay River Project or proposed 
Expansion is solely responsible for these social issues, it does acknowledge that is 
contributes to the “cumulative effects” of these developments.  Petro-Canada’s senior 
management currently participates in the regional initiatives addressing these concerns 
(RIWG) and remains dedicated to working with RIWG to resolve these concerns.  In 
addition, Petro-Canada has provided local funding to the Athabasca Tribal Council, to 
Metis and First Nations bands, to the Cumulative Effects Management Association 
(CEMA) and other non-governmental organizations, all located within the RMWB. 

Petro-Canada has also increased its local presence in the RMWB with locally based 
staff members and it has opened an office in Fort McMurray in order to improve its ability 
to  address both Aboriginal and community concerns. 

Public concerns collected through Information Review Sessions, Elders Workshops and 
Open Houses were often articulated in very general terms.  Specific environmental 
concerns have been raised by Athabasca Chipewyan First Nation, Mikisew Cree First 
Nation, Fort McKay First Nation and the Oilsands Environmental Coalition (OSEC).   The 
issues raised by each are a matter of public record, and Petro-Canada’s responses to 
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each are also a matter of public record.  Upon request, Petro-Canada is willing to meet 
with the ACFN to review the issues and concerns raised, and the responses provided by 
Petro-Canada, including monitoring and mitigation plans being developed to address the 
concerns.  
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PROJECT COMPONENTS 

1.5 PROCESS TECHNOLOGY 

#21. Deep-well Injection of Waste Water Proposed 

The Application indicates that Petro-Canada is exploring opportunities to dispose 
of waste water in deep wells rather than utilize the closed-loop Zero Liquid 
Discharge system currently being used at the existing MacKay River project. The 
EIA report also indicates that there may not be suitable formations for the deep-
well injection under the lease. 

Discuss the analysis of the two for treatment and disposal of waste water, 
including the environmental and economic costs; also provide the results of any 
life-cycle value assessment done on this issue. 

PC Response: 

Petro-Canada has undertaken some preliminary investigation in waste water 
injection but, at this time, there does not appear to be a suitable injection zone. 
As such, Petro-Canada is proceeding with of utilizing Zero Liquid Discharge 
(ZLD) as a base case. Petro-Canada plans to continue to investigate disposal 
options and will provide supplemental information in advance of disposal. Petro-
Canada's position to utilize Zero Liquid Discharge precludes the need for a 
detailed evaluation of disposal.  
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#22. Disposal of Drilling Wastes Not Discussed 

The Application doe not discuss or present data on the volumes, chemical make-
up, or disposal of the drilling wastes from the SAGD wells. It is assumed that a 
substantial volume of waste material is produced from the drilling of each well-
pair, and that this material would be contaminated with hydrocarbons from the oil 
sands. 

Provide an analysis of the volumes and composition of the drilling wastes 
produced from the SAGD well, and how these are disposed of. 

PC Response: 

As indicated in Volume IA, tab entitled Wells, Mud systems are fresh water based 
with a combination of polymers and viscosifiers added to aid in the removal of 
cuttings from the wellbore. A description of the common constituents of the 
returned drilling fluid is provided below: 

• fresh water 

• drilled cuttings, possibly some gravel, shale, mudstones and oil sand, 

• potassium sulfate salt to control oil sand sticking to metal bit/drill string and to 
provide clay inhibition/borehole stability, 

• FLR (Fluid Loss Reducer): modified starch, to reduce fluid loss through filter 
cake 

• small amounts of specific additives to control mud viscosity, fluid loss, foaming 
and other characteristics 

Volume IB, Appendix IV provides the requested details for the drilling waste 
volumes and handling and is repeated here for your convenience.  

Management and disposal of all drilling fluid products will be in accordance with 
the AEUB Guide G-50, “Drilling Waste Management” (EUB 1996b). If the oil 
content of the drilling mud exceeds 0.1% after solids separation, bioremediation 
will be applied to the oily drilling waste, thereby exceeding the requirements set 
forth in Guide G-50. Bioremediation is an adaptation of various composting 
techniques where microorganisms convert organic material into a soil-like 
material at an accelerated rate. The drilling wastes are mixed with wood chips, 
fertilizer and nutrient supplements and placed in long narrow piles that are 
aerated to promote the remediation process. The composting will be done in 
windrows on the remote sump site or on the pad site where it can be isolated 
from production operation and managed until reclamation is complete. This 
composting system makes the oily waste stream very stable. The compost 
mixture is placed on an 8-12 inch woodchip bed and bermed around the outside 
with wood chippings. This bedding and berm will collect any oil leachate (the 
volume is expected to be very little to none). The site will be contoured to control 
drainage and there should be no effect on groundwater, surface water, or 
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surficial soils. The advantages of bioremediation include on-site waste treatment 
and generation of an end product that is beneficial to site reclamation. This 
process has been used extensive from the MacKay River Project with success. 

The drilling fluid will be stored and disposed in remote sump locations, if this 
method is approved by the AEUB and ASRD. These locations will be tested for 
suitability and approved by AENV prior to construction. The sumps will be 
contoured to prevent surface runoff from entering the sumps and also to prevent 
drilling fluids from escaping. The non-oily drilling waste will be disposed of by 
mix-bury-cover (MBC) according to the AEUB Guide 50, “Drilling Waste 
Management”. By following the methods described above and by following G-50 
requirements, the surface water will be protected from deleterious runoff. By 
having a one-meter layer of impermeable material between the groundwater and 
the sump, any adverse effect to the groundwater will be prevented. All sumps will 
be bermed and fenced. 

The total volume of drilling waste will be approximately 150 m3 per well. 
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2.0 ENVIRONMENTAL COMPONENTS 

2.1 AIR QUALITY AND CLIMATE 

2.1.1 Air Quality 

#23. Continuous Improvement & Keeping Clean Areas Clean Not Used 

The concepts of ‘Keeping Clean Areas Clean’ (KCAC) or ’Continuous 
Improvement’ (CI) were not considered in the assessment of air quality for this 
application. Both of these are provisions of the Canada-wide Standards (CWS) 
Agreement for particulate matter and ozone (the CWS Agreement). CI is the 
continual incremental reductions in both the higher and everyday concentrations 
of PM2.5 and ozone, over the long term. KCAC refers to the prevention of air 
quality deterioration in both the higher and everyday concentrations of PM2.5 and 
ozone, or at the very least, minimizing deterioration over the long term. Ideally, it 
refers to a non-degradation standard. 

Discuss how “Continuous Improvement”, “Keeping Clean Areas Clean”, and 
emissions minimization concepts were considered in the development of key 
questions and in the evaluation of air quality (impact significance). 

PC Response: 

The environment should not suffer any adverse effects providing maximum 
ground-level pollutant concentrations are less than the AAAQOs.  

Petro-Canada has designed MacKay River Developments emissions sources 
such that air quality impacts within the Local Study Area are appreciably less 
than the Objectives. This is the area where MRP emissions have a significant 
influence on air quality. Petro-Canada’s actions in this regard are consistent with 
KCAC. 

ACFN Comments: This response is not in keeping with the philosophy of KCAC. 
Remaining below the AAAQOs is a regulatory requirement and not sufficient to 
protect clean areas. In addition, CI is a responsible approach to sustainable 
development regardless of the level of emissions.  

ACFN Recommendation: In regional efforts, the company participates in research 
and programs that support KCAC and CI, so it is unclear why KCAC and CI 
philosophies are not in line with this project. This issue needs to be re-addressed.  

PC Response: 

The MacKay River Project is consistent with KCAC and CI philosophies.  As 
such, KCAC and CI provisions were built in to the MacKay River Project and an 
engineering assessment was undertaken to determine how best to reduce 
emissions at the MacKay River Project. This assessment also considered 
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possible risks to alternatives emission controls and has proposed an engineering 
design that both reduces emissions while ensuring that the potential risks from 
structure failures and/or leaks will not occur.  The resulting engineering design is 
consistent with KCAC as air quality impacts within the Local Study Area are 
appreciably less than the AAAQO’s.  

In keeping with the CI philosophy, Petro-Canada will continue to look for 
opportunities to reduce emissions and will apply best available technology while 
balancing risks to ensure that the provisions of "Keeping Clean Areas Clean and 
Continuous Improvement" are achieved. To accomplish this, Petro-Canada 
participates in regional initiatives and shares information/data gathered to ensure 
that any recommended changes or amendments to technologies are considered. 
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#24. Lack of Understanding of Regional Oxidant Chemistry 

While there is no agreed-upon conceptual model of the regional oxidant 
chemistry, this does not mean that oxidant chemistry is not of importance in the 
region, as implied in the EIA (Volume IIA, Section 2.5.2.3.4). The small scientific 
studies undertaken in this region over the past decade demonstrate that nitrogen 
chemistry, ground-level ozone formation, oxidant transformation, and fate are all 
factors in the air quality in the region. 

Discuss how the lack of understanding of regional oxidant chemistry may affect 
the results of this Assessment. 

PC Response: 

Petro-Canada understands that there are theoretical concerns regarding ozone 
formation and how best to model ozone in the region. Petro-Canada, as a 
member of both the Cumulative Environmental Management Association (CEMA) 
NOx-SO2 Management Working Group (NSMWG) and the Wood Buffalo 
Environmental Association (WBEA), has reviewed and accepted data in reports 
suggesting that there are low levels of ozone formation (3-5 ppb) downwind of 
the main emissions sources during the summer months when conditions are 
favorable for ozone formation (CEMA 2006) (WBEA 2006). Petro-Canada plans 
to continue to participate in these regional groups and programs. In 2006, Petro-
Canada supported the NSMWG Ozone Management Framework, which is 
currently under review by the Alberta Government. This framework defines the 
next steps in understanding and managing ozone in the region. 

References: 

AMEC Earth and Environmental Ltd. (AMEC) 2003. Analysis of 2001-2002 
Airborne Ozone and Ozone Precursor Measurements in the Oil Sands. 
Submitted to:  Cumulative Environmental Management Association, Fort 
McMurray Alberta. 

Cumulative Environmental Effects Management Association (CEMA). 2006 
NOx_SOx Management Working Group (NSMWG). Ozone Management 
Framework. 

Wood Buffalo Environmental Association (WBEA). 2005. Monthly Reports (1999-
2005). http://wbea.org/html/home.html 

ACFN Comments: It is commendable that Petro-Canada is involved in the NSMWG 
and WBEA, however, it is clear from the Ozone Framework that the results will not 
be widely available within the time of the development of this particular project. A 
conceptual exercise about the issue impacts due to this project was requested, 
recognizing the limitations to perform the actions truly required for a full 
understanding.  

ACFN Recommendation: How will Petro-Canada respond in the event that regional 
modeling and monitoring demonstrates a substantive concern with oxidant 
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chemistry in the region?  Will the project have sufficient flexibility to be able to 
decrease emissions as may be required on a regional basis?   

PC Response: 

Data as obtained from continuous monitoring stations over a period of many 
years within the Athabasca Oil Sands Area does not appear to have shown the 
existence of issues involving ozone chemistry. A few hours of airborne data has 
appeared to demonstrate evidence for ozone creation at a minor level.  

If future monitoring demonstrates a substantive concern with oxidant chemistry in 
the region Petro-Canada will work in concert with other regional operators to 
obviate the problem. Details of any program will be developed if and when the 
need arises.  
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#25. Air Quality Assessment Focuses on Exceedences 

The analysis of air quality data is limited to the point of maximum impingement 
and exceedence reporting, and the conclusions in the EIA’s Air Section (Volume 
IIA, Section 2) are based on being above or below the standards and guidelines. 
This approach is an important part of the evaluation; however, it does not 
consider changes in patterns, rates, and trends in air quality. 

The evaluation of existing air quality should include the changes in patterns, the 
enlargement of affected areas, and the evaluation of those areas with the potential 
to have enhanced concentrations – not simply the singular point of maximum 
impingement. 

Provide a more complete air quality data analysis that evaluates not only 
maximum points of impingement or exceedences but also trends, patterns, and 
changes in the lower percentiles in regional air quality. 

PC Response: 

If maximum anticipated air pollution concentrations are below objectives set by 
the regulatory agencies, then mitigative action is not required. An evaluation of 
changes in patterns, rates and trends in air quality will not alter this conclusion.  

ACFN Comments: The evaluation of a modeled singular point is not a 
comprehensive evaluation of the quality of the regional air quality. The results are 
from a modeling exercise using past meteorology and future emissions and are 
not real and are not ground-truthed. We only have real information for the past 
and current situation, and to understand the reliability of these model results, it is 
valuable to compare the model patterns with past trends and current monitoring.  

ACFN Recommendation: Re-evaluate the regional air quality for past, present and 
future scenarios, comparing model patterns with past trends and current 
monitoring.  

PC Response: 

The purpose of the EIA is to assess issues associated with the MRE. Its purpose 
is not to present a comprehensive modelling exercise for the evaluation of 
regional air quality. 

Air dispersion models of the type used in the EIA have been employed within 
Alberta and the industrialized world for many decades to design emission 
sources such that resulting ground-level contaminate concentrations are within 
acceptable levels. The success of these models has been demonstrated by 
many observational programs. This is true for Alberta and particularly true for the 
existing MRE site where air quality monitoring has demonstrated that ground-
level concentrations of SO2 and NO2 are well within acceptable levels.  

Petro-Canada will continue to monitor ground-level air quality in the vicinity of the 
MRP in order to evaluate the predictions of the plume dispersion models. It will 
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also continue to participate in the regional monitoring programs conducted by the 
WBEA.  
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#26. Acid Deposition Poorly Assessed 

This assessment does not acknowledge that the acid deposition over much of the 
region is already predicted (i.e. at current and approved emission rates) to be in 
excess of the guidelines set to protect sensitive ecosystems. Thousands of 
hectares are potentially being exposed to deposition levels greater than allowable 
by the provincial and regional acid deposition frameworks, and yet there is no 
apparent limitation or action being taken to mitigate this deposition. Instead, the 
affected area is being allowed to increase. Given this situation, it would seem 
appropriate that the Proponent should develop a limit for the Project’s acidifying 
emissions and to discuss potential offsets for acidic deposition impacts due to 
the Project.  

Discuss with the ACFN the development of a limit for the Project’s acidifying 
emissions and potential offsets for acidic deposition impacts due to the Project.  

PC Response: 

The EIA assessed acid deposition in a manner consistent with the management 
process established by CASA and AENV. This process is based on target and 
monitoring loads established on the basis of consensus reached after four years 
of work by a wide range of stakeholders brought together in the Target Loading 
Subgroup within CASA. 

Based on modeling, the MRE project is not expected to exceed acid deposition 
guidelines. Petro-Canada will continue to participate in regional groups such as 
the Cumulative Environmental Management Association (CEMA) NOx-SO2 
Management Working Group (NSMWG) and the Wood Buffalo Environmental 
Association’s  (WBEA) Terrestrial Environmental Effects Monitoring (TEEM) 
Committee. Moreover, Petro-Canada provides air monitoring data from the 
MacKay River Project to the WBEA that can be incorporated into monitoring 
activities.  

Petro-Canada expects that, under normal operating conditions, the emissions 
from the proposed facilities will be lower than those used in the dispersion 
modeling studies, because the emissions input data to the dispersion modeling is 
based on all emissions sources operating at maximum capacity. 

ACFN Comments: As has been demonstrated in recent hearings, the Acidifying 
Emissions Framework from CEMA cannot be used to evaluate compliance until at 
least 2008-9 as there is no model available nor any monitoring method in place. As 
such, there is a need to employ tools that are available in the evaluation of acid 
deposition. According to these tools, the region is beyond the limits.  

ACFN Recommendation: Consider means of reducing acidifying emissions and 
finding offsets for impacts.  
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PC Response: 

Petro-Canada has demonstrated considerable commitment and results in 
reducing acidifying emissions, (e.g., the use of low NOx burners). It is Petro-
Canada’s approach to continue to do so, and to continue to be involved in 
regional working groups regarding industry emissions. 
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#27. Unclear How PAI Modeling Results Were Used 

The EIA does not include an analysis of the PAI isopleths required for assessing 
potential impacts of acidic deposition on terrestrial and aquatic systems. 

Clarify how PAI information from the air quality assessment was derived and used 
when assessing impacts of acidifying emissions and acidic deposition on 
terrestrial and aquatic systems in this EIA.  

PC Response: 

The PAI modelling results were used to assess the location where acid 
deposition monitoring may be most effectively conducted to assess effects 
attributable to Project emissions.  

An assessment of potential effects of PAI is provided in the component sections. 
Specifically, an assessment of acid sensitive lakes is provided in Volume IIB, 
Section 4, potential impacts to soils is provided in Volume IIC, Section 2 and 
vegetation Volume IIC, Section 3. 

ACFN Comments: There was no analysis of PAI patterns in the air quality section. 
It was unclear how the terrestrial and aquatic consultants were able to use 
information from the air quality consultant report.  

ACFN Recommendation: Check with the terrestrial and aquatic reports to see if 
the information was adequately provided or what was required to develop a data 
set in a format to be used effectively.  

PC Response: 

Potential Acid Input (PAI) isopleths was generated from CALPUFF model 
undertaken for the MacKay River Project Impact Assessment. PAI modeling 
results were contained in the air quality section as well as in “Additional 
Information”. The PAI information from air quality was adequate to assess human 
health, water quality, soils, and vegetation. 

Results from the CALPUFF Model, generated in the form of isopleths, were 
superimposed on vegetation, soils and water mapping to assess potential effects 
of acidifying emissions. Because the impact is receptor-based, the discussion of 
potential impacts was undertaken within the discipline specific sections. 
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#28. Visibility not Assessed 

The EIA Terms of reference require the (#4.7 a & d) require the Petro-Canada 
discuss visibility as an air quality issue and the potential impacts of the Project on 
this. While the Assessment included a brief discussion of visibility, it is limited to 
considering it as a meteorological factor in modelling.  DRS 

Discuss visibility, as an air quality issue, and present an analysis of the potential 
impacts to this from air pollutants. 

PC Response: 

EIA air quality objectives are such that they provide adequate protection against 
adverse effects related to visibility. 

Water vapour plumes from the cogeneration unit and steam generators will be 
evident under atmospheric conditions when the water vapour mixing ratio 
approximates its saturation value. These conditions occur most often under low 
temperature conditions during winter when the capacity of the atmosphere to 
hold water vapour is greatly restricted. 

Observations of vapour plume lengths at the existing MacKay River site on 
January 12, 2005 when atmospheric temperatures were –300C showed values of 
up to 500 m. Even plume lengths of this magnitude are not generally evident 
except at elevated locations at some distances from the plant. This is because 
terrain within the plant vicinity is generally flat to hummocky and forested. The 
trees will tend to obscure the plumes except in the clearing near the plant. 

Plumes associated with flaring will occur on a very infrequent basis and then only 
for short periods of time. Road dust suppression techniques will be employed by 
Petro-Canada to ensure that visual emissions are reduced.  

It has been demonstrated that emissions associated with the MRP do not result 
in any exceedences of the AAAQOs. Visibility, as an air quality issue is not 
expected to be an issue with respect to the MacKay River development. 

ACFN Comments: Regional visibility and its relationship to air quality was not 
addressed in the assessment. Please note Imperial Oil Resources’ response to a 
similar question with their Kearl Oil Sand Project Responses to ACFN Statement 
of Concern (Golder Associates, 2006): 

Visibility is primarily an aesthetic parameter that relates to how far people can 
see and the colour of the sky. The sources of visibility degradation are both 
anthropogenic and natural, ranging from wind-blown dust to fine particles, gases, 
haze, rain, fog and clouds.  

The most common anthropogenic source is NO2 which causes a brownish 
colouration of the sky. This brownish colour can occur when there are several 
different sizes of particles in the atmosphere (natural and man-made) causing 
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light scattering across a range of visible wavelengths (e.g., blue and red results 
in a brown hue).  

Another anthropogenic source of visibility reduction is volatile organic 
compounds (VOCs) which can cause chemical reactions that lead to secondary 
particulates. They also contribute to visibility reduction through direct emissions, 
both industrial and biogenic. Direct biogenic emissions of volatile hydrocarbons 
such as terpenes (e.g., pine trees) can result in a blue haze. In fact, in most 
areas, natural sources of emissions are the largest contributor to regional 
visibility degradation.  

Many other factors affect visibility, including rain, fog, cloud, wind speed and 
direction, humidity and temperature. Humidity does not by itself cause visibility 
degradation but high humidity conditions may increase secondary particulate 
formation, particularly sulphates, nitrates and sodium chloride which are attracted 
to water. Other additional influences on visibility are terrain features, sun angle 
and cloud cover.  

Measurement 

Both direct and indirect methods are available for measuring visibility. Direct 
methods include nephelometry, community surveys, digital photography and 
particulate monitoring. There are also difficulties associated with these types of 
measurements. For example, nephelometers which emit a light signal and 
measure how much of the signal is scattered back, rely on having enough 
particles or gases in the air to produce measurable backscattering.  

Particulate measurements, which are collected at a single point near the ground, 
are not always representative of conditions above the ground, where visibility 
degradation occurs. They can sometimes over-estimate visibility degradation by 
measuring much higher particulate loadings due to local sources. An example of 
an indirect method of measuring visibility is the extinction coefficient bext. It is an 
optical measure of the reduction in light resulting from the combination of 
compounds that take up water (hygroscopic) and those that cannot (non-
hygroscopic). The formula can be written as follows: 

bext= bS,N × f(RH) + bdry 

In the above formula, bS,N  is the extinction coefficient for sulphates and nitrates 
at 0 percent relative humidity, f(RH) is the relative humidity adjustment factor and 
bdry is the extinction coefficient for non-hygroscopic compounds. The bdry term 
is a combination of light scattering due to fine and coarse particulate matter, 
organic carbon, soil and Rayleigh scattering as well as the light absorption due to 
elemental carbon. The extinction coefficient for each compound is computed as 
the product of its concentration (in μg/m3) and extinction efficiency (in m2/g). 
Concentration data can be obtained from a sophisticated particulate monitoring 
program such as the one currently being run by the Interagency Monitoring of 
Protected Visual Environments (IMPROVE). This program was implemented by 
the National Parks Service and the United States Environmental Protection 
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Agency (U.S. EPA) to measure visibility in Class 1 areas of the United States. 
Such a program does not currently exist in the oil sands.  
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Modelling  

Predicting how visibility will be degraded is complex because it involves 
estimating not only the dispersion of compounds but also the way they are 
transformed by reactions in the atmosphere and how people perceive visibility. 
There are a number of tools available that enable modellers to study visibility 
degradation at several spatial scales. CALPUFF is the U.S. EPA regulatory 
model for regional visibility modelling although very detailed data (currently 
unavailable in the oil sands) are required in order to use the visibility modelling 
capabilities of CALPUFF.  

To estimate potential visibility in an airshed, emission inventories are used to 
quantify emissions of compounds from various sources in an area. Emission 
inventories also assist in the development of longer-term control strategies and in 
predicting future air quality conditions. The information obtained from emission 
inventories and data modelling is used to assess the effectiveness of 
implementing various policy options, and to determine whether the required 
reductions in emissions will be achieved by implementing such options. Although 
emission inventories are used extensively for determining the sources of 
emissions of compounds, further analysis and modelling is required to determine 
the effects of meteorology on the resulting concentrations.  

Emission inventories are of limited use in assessing factors contributing to 
visibility because they rarely provide information about the key factors that 
contribute to visibility, such as particle size, particle composition, secondary 
particulate estimates and natural source emissions (e.g., forests).  

Visibility is a difficult parameter to quantify and manage. A combination of 
stakeholder, industry and regulator input would be necessary for long-term 
management of visibility issues in the oil sands region.  

ACFN Recommendation: Review the comments for this issue and re-assess 
regional visibility and its relationship to air quality.  

PC Response: 

The above presents an excellent text book summary of the physics, 
measurement, and modelling aspects of air pollution as it relates to visibility. But 
these considerations should not be issues affecting the proposed MRE. This is 
because all associated pollutant concentrations are predicted to be less than the 
AAAQOs. 
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2.1.2 Climate 

#29. Linkage Between Air Quality and Climate Change Lacking 

The EIA does not describe any linkages between ambient air quality and climate 
change (Volume IIA, Section 1.6.4.2). Temperature, precipitation, and wind are 
expected to change and there are important factors in air quality modeling. 

Provide linkages between anticipated climate changes and predicted air quality, 
and clarify any expected positive and negative changes due to these linkages. 

PC Response: 

Temperature and precipitation are less important in the prediction of maximum 
ambient air quality impacts than wind. Wind is important but its frequency should 
not change significantly with respect to worst case plume dispersion. Climate 
change will therefore not effect conclusions as presented in the EIA with respect 
to air quality. 

Changes in precipitation may alter acid deposition patterns as predicted using 
the CALPUFF model. These patterns were only used to identify the location most 
favoured for acid deposition monitoring. It was concluded that the site most likely 
to be impacted was adjacent to Project fenceline. This conclusion is unlikely to 
change as the result of climate change because it is predicated on the 
occurrence of dry rather than wet deposition. 

ACFN Comments: The relationship between air quality and climate change goes 
beyond acid deposition. In particular, oxidant chemistry and fine particulate 
matter and their impacts on vegetation, health and visibility could be expected to 
change with changes in climate.  

ACFN Recommendation: Reference the IPCC documents that clearly identify air 
quality changes as a predicted impact of climate change. The relationship 
between air quality and climate change requires clarification.  

PC Response: 

Agreed, the relationship between air quality and climate change extends to other 
issues such as those mentioned above.  The issues raised are best addressed 
through regional monitoring (e.g., TEEM) and through undertaking a trend 
analysis such as ozone trend analysis that is currently being undertaken through 
NSMWG.  Petro-Canada supports these initiatives and will continue to participate 
in regional working groups that are addressing the issues of climate change and 
air quality. 
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#30. Impacts of Climate Change On Project Operations Lacking 

From the information in Appendix XII, Petro-Canada has accepted and approached 
the realities of climate change and commitments to greenhouse gas reduction. 
However the EIA does not outline how expected changes in climate over the 
lifetime of the project could potentially change operations. KM7 

Provide a realistic assessment of conditions that could affect the operation of the 
project under expected climate change scenarios. 

PC Response: 

The main changes to climatic conditions anticipated over the life of the project 
include a gradual increase in temperature (2.2˚C) precipitation (roughly 5%) and 
evaporation (0.049 mm/day). These changes are considered small enough so as 
not to affect normal operations, and have been taken into consideration with 
respect to potential effects on groundwater and surface water resources, aquatic 
habitat and vegetation (Volume IIB, Section 1.6).  

The potential increase in extreme weather events as a result of a more active 
hydrologic cycle has been suggested by the climate science community. These 
weather events include hot spells, extreme precipitation, thunderstorms and 
tornadoes, and ice storms. The one event of particular relevance to project 
operations during the MacKay River Expansion is short-term, high intensity 
rainfall that could lead to significant surface runoff and possibly flooding of site 
locations.  

There is no evidence to support increasing trends of extreme weather events in 
Alberta or Canada in general (Khandekar, 2002). Nevertheless, drainage around 
site infrastructure and design of process ponds and surface water impoundments 
has taken into consideration the potential occurrence of short term surges in site 
runoff (e.g., pond design to accommodate 1 in 25 year flood event).  

ACFN Recommendation: See issue #29. The impact of climate change on project 
operations requires further clarification.  

PC Response: 

The impact of climate change on project operations will be negligible. Design 
considerations for gradual changes and extreme weather events (primarily the 
potential for flooding from intense rain events) will be taken into consideration 
during the design phase.  

Potential impact from reduced precipitation on the groundwater supply potential 
from the Birch Channel Aquifer does not significantly affect the model 
predictions, or add substantially to the predicted drawdown. Based on climate 
models, the prediction for the area is for increased precipitation which will serve 
to lessen the effects of groundwater withdrawal. Groundwater level monitoring 
will be conducted to assess this prediction. 
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2.2 WATER 

2.2.1 Groundwater (Hydrogeology) 

#31. Potential for Impacts on Wetlands from Groundwater Withdrawals 

The Application and EIA report indicate that the pumping of groundwater for this 
Project may cause a decrease in the surface flows that feed the wetland area 
located on the western edge of the lease. 

Discuss the options for re-locating the groundwater wells to reduce the potential 
impacts on the wetlands on the west side of the lease. 

PC Response: 

The existing and proposed groundwater wells are located favorably in the Birch 
Channel in that they are positioned in the unconfined portion of the aquifer (not 
overlain by till) where the potential for groundwater recharge is greatest and in 
that they are located near the deepest portion of the Birch Channel where the 
aquifer is most productive (both greatest in saturated thickness and having 
highest hydraulic conductivity due to the presence of coarse grained materials).  

There is no realistic option for re-locating the groundwater wells to reduce the 
potential impacts on the wetlands on the west side of the lease. An eastward 
relocation would result in greater water table drawdown for the wetland area on 
the east side of the lease. Also, the possibility that groundwater withdrawals 
could reduce baseflow to the Mackay River would increase. Furthermore, it 
should be noted that predictions regarding potential impacts of groundwater 
withdrawal for the wetland area to the west of the lease suggest that water table 
drawdown in this area should be relatively small (if any) due to the hydraulic 
isolation provided by the till separating the Birch Channel Aquifer from the 
wetland. 
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#32. Groundwater Monitoring Plans Lacking Details. 

It is expected that Petro-Canada will develop an overall groundwater monitoring 
program as a requirement of an EPEA Approval for this Project. The ACFN would 
like to be informed of, and provide input into, the proposed groundwater 
monitoring programs. This could include: sharing the draft monitoring plans 
(including a large-scale map of the program) with the IRC, providing the IRC with 
an opportunity to comment and have input into the final plan, and providing a 
groundwater monitoring tour with opportunities for ACFN representatives to 
accompany groundwater specialists on data collection. 

Discuss how Petro-Canada plans to involve the ACFN-IRC with the groundwater 
monitoring for the Project and the site.  

PC Response: 

Petro-Canada plans to review the existing groundwater monitoring program 
details with the ACFN-IRC and will discuss potential revisions to the program 
once MRE is approved.    

ACFN Comments: Petro-Canada did not commit to having ACFN IRC 
representatives visit monitoring sites to see how data are recorded and collected. 

ACFN Recommendation: Clarify whether groundwater monitoring sites will be 
visited by AFCN IRC representatives. 

PC Response: 

Petro-Canada will provide ACFN IRC representatives the existing groundwater 
monitoring program details and will, upon request, provide ACFN IRC 
representatives a tour of the monitoring well locations.  
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#33. Community Reporting of Groundwater Incidents Lacking  

The EIA does not include a plan for reporting groundwater incidents to the 
communities. Petro-Canada indicates that they will monitor groundwater, and any 
groundwater incidents (unexpected groundwater quantity or quality changes) 
would be reported to the authorities. The ACFN would like to be advised of any 
groundwater incidents reported to the authorities, and should be provided with 
the outcome of any investigations. Petro-Canada could meet with the community 
to discuss the results and the follow-up actions. LF2 

Discuss how Petro-Canada intends to advise communities of any groundwater 
incidents reported to the authorities; this should include meeting with the 
community to discuss incidents, the subsequent investigation, and any follow-up 
actions to be taken. 

PC Response: 

Petro-Canada plans to advise the ACFN-IRC on reportable groundwater 
incidents and will discuss with the IRC an appropriate community consultation 
plan. 

ACFN Comments: The response from Petro-Canada did not provide any comment 
on the promptness of being advised of any groundwater incidents, although it 
may be implied. 

ACFN Recommendation: Clarify whether Petro-Canada will promptly advise the 
communities of any groundwater incidents. 

PC Response: 

Petro-Canada is required to submit annual groundwater monitoring reports to 
Alberta Environment (AENV) summarizing groundwater quality conditions around 
existing infrastructure. This would also be a requirement of the approval for this 
expansion. These reports are public domain documents. 

Petro-Canada plans to implement a Groundwater Monitoring Assessment and 
Response Plan as noted in Section 2.6 of Volume IIB (Management and 
Monitoring). This plan would identify and deal with any groundwater incidents 
well before they become an issue. 

In the event that an issue is discovered that requires notification to the regulatory 
bodies, Petro-Canada plans to advise the identified ACFN representative.  
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#34. Modelling Not Based on Highest Possible Rate of Diversion 

Petro-Canada acknowledges that future groundwater requirements at the Dover 
and MacKay River facilities may be the total licensed amounts (Volume IIB, Page 
2-11, first paragraph). As a result, groundwater modelling should be based on the 
highest possible rate of groundwater diversion (5,856 m³/d). This amount does not 
include the additional 1,000 m³/d needed during the start-up phase.  LF3 

Explain why the lower amount of groundwater diversion was used for 
groundwater modelling, rather than the highest possible rate of diversion.  

PC Response: 

Petro-Canada considers long-term simultaneous water use at total licensed 
amounts for Dover, MRP, and MRE an unlikely scenario, and as such it was not 
considered in the EIA. However, Petro-Canada has subsequently analyzed this 
hypothetical Fully Licensed Amount Case (including the additional water 
requirements for start-up over a half-year period) at the request of AENV/EUB, 
with results as discussed below.  

Drawdown in the Birch Channel Aquifer for the Fully Licensed Amount Case at 
Maximum Disturbance (2035) is given in Figure 1a-1 while drawdown at the 
water table by 2035 is given in Figure 1a-2. Table 1 shows the predicted 
maximum cumulative drawdown at the water table, which occurs in the vicinity of 
withdrawal wells at the PDA: 

Table 2.2-1: Predicted Maximum Cumulative Drawdown 
Fully Licensed Amount Case Description 

Existing 
Baseline 

(Q4, 2004) 

Maximum 
Disturbance 
(Q1, 2035) 

Aquifer Saturated Thickness (m)  46 37 
Drawdown (m)  9 

 
To the west of the PDA, total drawdown at the water table (Figure 40a-2) 
compared to baseline conditions is about 1 to 2 m outside the upgradient wetland 
and less than 0.1 m inside the wetland area. Drawdown at the water table (Figure 
40a-2) is less than drawdown in the Birch Channel Aquifer itself (Figure 40a-1) 
due to the hydraulic isolation provided by the overlying till-confining materials. At 
the water table, drawdown inside the upgradient wetland is less than drawdown 
outside the wetland area due to enhanced recharge over the wetland area as a 
result of local ponding conditions. 
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#35. Unclear Impacts of Existing Groundwater License 

Petro-Canada’s groundwater license for the MacKay River Project is subject to 
water level decline restrictions in the three production water wells. However, the 
EIA for the Expansion Project does not assess Petro-Canada’s ability to divert 
groundwater licensed for the MacKay River Project.  

Comment on Petro-Canada’s ability to divert the necessary volume of 
groundwater for this Expansion Project based on the company’s current 
groundwater license.  

PC Response: 

Petro-Canada evaluated the water requirements for the MacKay River 
Expansion. It was determined that due to peak demands, including maintenance 
activities the current MacKay River license amounts would not be sufficient to 
support the expansion.  

As part of the MacKay River Expansion Petro-Canada, however, is evaluating 
opportunities and alternative technologies to reduce water use requirements.  

Petro-Canada is pursuing technologies in the short-term that may lower steam 
requirements for in situ bitumen recovery: 

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. 
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• 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. 

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

ACFN Comments: It is unclear if Petro-Canada intends to install new water wells 
to supply the expansion project. If the current licensed amount is not sufficient, if 
additional groundwater (new water wells) is not available and attempts to reduce 
water requirements are not successful, what will the source of make-up water be? 

ACFN Recommendation: Clarify whether Petro-Canada intends to install new 
water wells to supply the expansion project.  

PC Response: 

Petro-Canada is considering installing additional water supply wells in support of 
the proposed expansion activities. These wells would provide contingency supply 
in the event that the existing water supply wells encounter problems or require 
shutdown for maintenance.  
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#36. Inconsistent Groundwater Extraction Impacts 

The EIA (Volume llB, Table 2-15, Page 2-38) indicates that outflows from the Birch 
Channel Aquifer to the MacKay River would be unchanged as the result of the 
MRE Project. However, later on the EIA (Volume llB, Page 2-40) states 
“Groundwater extraction at the MRE may reduce groundwater discharge from 
these tributaries, thereby affecting flow volumes in the MacKay River to some 
extent.” If baseflow to the MacKay River is expected to be impacted, the impact 
could be especially important during low-flow conditions in the River. 

Clarify the apparent discrepancy between the groundwater impacts in Volume IIB, 
Table 2-15, Page 2-38 and Volume IIB, Page 2-40 of the EIA; if the baseflow to the 
MacKay River is expected to be impacted, please quantify. 

PC Response: 

The model analysis underlying the first statement concerned impacts of 
groundwater withdrawals on outflows directly from the Birch Channel to the 
Mackay River and did not consider indirect impacts associated with changes in 
groundwater discharge to the tributaries. As such, both statements are correct 
although seemingly contradictory. 

For (sections of) tributaries coinciding with the Birch Channel, reductions in 
groundwater discharge on the order of 9% may be expected based on the 
numerical model results. For (portions of) tributaries located outside the Birch 
Channel area, reductions in baseflow are negligible or absent as effects of water 
withdrawals on local and regional groundwater flow systems are limited to the 
area of the Birch Channel. The resulting secondary effects on flow volumes in the 
Mackay River are expected to be minimal, even under low flow conditions, 
because the tributaries comprise only a minor fraction of the total Mackay River 
watershed area (e.g., 28.62 km2 for monitored tributary M7 and 16.2 km2 for 
monitored tributary M10 versus 5570 km2 for the entire watershed) and thus are 
expected to contribute only a minor fraction of total baseflow to the Mackay 
River.  
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#37. Unclear Expectation of Groundwater Remediation  

The EIA (Volume IIB, Section 2.5.2.2, Page 2-54) states, “In the event a release 
from an engineered structure occurs, groundwater remediation may [emphasis 
added] be implemented if it is demonstrated that the constituents will have an 
adverse residual effect.” It is important that remediation be implemented if an 
adverse residual effect is found. 

Please agree that in the event a release from an engineered structure occurs, 
groundwater mediation will be implemented if it cannot be demonstrated that the 
constituents will not have an adverse residual effect. 

PC Response: 

In the unlikely event of a release from an engineered structure, Petro-Canada will 
implement and follow regulatory requirements as stipulated under AEPEA, which 
considers adverse effects. 
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2.2.2 Hydrology 

#38. Groundwater & Surface Water Interactions in LSA Unclear 

The lack of a detailed understanding of surface-water/groundwater interactions in 
the area is a key concern. Ramifications for the extensive wetland fens within the 
LSA are particularly important, given the preliminary predictions regarding 
impacts of groundwater withdrawal on the wetland hydrology and vegetation 
characteristics. The hydraulic conductivity between the Birch Channel Aquifer and 
the surficial water table underlying the wetland should be better understood prior 
to approval. 

Consider improving the understanding of groundwater/surface water interactions 
prior to construction, particularly within the potentially affected wetlands. 
Reassess impacts as necessary. 

PC Response: 

Petro-Canada currently maintains a surface water monitoring program as part of 
its existing MRP operations. This program consists of mid-summer and fall 
monitoring of water levels, stream flows, and water quality at one upstream and 
one downstream location on the MacKay River, three tributary mouth locations in 
the three drainages potentially affected by the MRP (i.e., M7, M10 and M13), and 
two contrasting wetlands (i.e., bog and fen) that are also potentially affected. This 
program may be expanded, as required, based on consultation with regulators 
and stakeholders.  

ACFN Comments: Considering the poor historical data available on which to base 
EIA predictions, the results from the ongoing monitoring program should be used 
to update/confirm the impact assessment for this component. 

ACFN Recommendation: Indicate whether the ongoing monitoring supports or 
changes the impact predictions made in the EIA. 

PC Response: 

Ongoing groundwater monitoring supports the impact predictions made by the 
groundwater flow model because the information obtained from the monitoring 
was used in the construction of the model. This was conducted in the calibration 
phase where model simulations were conducted and parameters adjusted to 
match historical observations. 
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#39. Regular Inspection & Monitoring Rates Not Defined 

While routine inspections are defined (biannually or after major precipitation 
events), the frequency for regular inspections is not provided. The EIA states that 
regular inspections will be carried out to detect significant water level effects on 
major peat or wetlands and the success of culvert and drainage operations. Due 
to the importance of these monitoring activities, a rough frequency should be 
provided to ensure that it is adequate. 

Provide more detailed information regarding the frequency of regular surface 
water monitoring. 

PC Response: 

A surface water monitoring component is included as part of the MRP Wetland 
Monitoring Program. Surface water is monitored biannually (i.e., spring and fall) 
and is reported annually to regulatory authorities.  
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#40. Inadequate Fen Monitoring 

Biannual photography & annual monitoring of fens may be inadequate for tracking 
& responding appropriately to potential changes in water levels. 

Volume IIC, Section 3, page 3-56 of the EIA states that water levels would be 
measured annually and may be expanded to identify any impacts from 
groundwater withdrawals. The expanded program may include changes in wetland 
size, water levels, water chemistry and additional sites, but no clear commitments 
are made. Since high impacts on water levels in the wetlands are predicted 
(corresponding to what should be a Class 1 rating), it appears that a more detailed 
monitoring program would likely be required to assess impacts and respond 
adequately. 

Provide a more detailed rationale for biannual records of the fens, or preferably, a 
more frequent schedule. Provide assurance that this recommended frequency will 
adequately document changes in water levels of the fens, considering 
groundwater influences are not well known. Provide additional information and 
assurances about the type of monitoring and response to changes in water levels 
of the fen wetlands. 

PC Response: 

Petro-Canada plans to continue to monitor potential effects on wetlands 
throughout operation of the Project. If an effect is observed, Petro-Canada plans 
to consult with stakeholders and regulators to review appropriate mitigation 
measures and to determine if additional monitoring is required. To date, there 
have been no changes in water levels in the wetlands measured as a result of 
MRP (Matrix Solutions 2006). 

Reference: 

Matrix Solutions  2006. 2005 MacKay River Project Wetland Monitoring Program. 
Submitted to Petro-Canada. 

ACFN Comments: The concern remains that an annual measurement of water 
levels in the fen may not be sufficient to detect impacts. Significant seasonal 
changes may result from the project, which may not be recorded under an annual 
sampling program.  

ACFN Recommendation: Commit to a monitoring program that would be sufficient 
to provide an understanding of the hydrology of the fen and to detect changes 
resulting from the project. 

PC Response: 

As noted in section 2.6 of Volume IIB, Petro-Canada is committed to developing 
and implementing monitoring programs to assess the effects of groundwater 
withdrawal on nearby surface water bodies, including wetland complexes 
potentially influenced by this activity. A work plan will be presented to AENV for 
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approval prior to implantation. Petro-Canada plans to present the plan to ACFN 
IRC representatives for comment and suggestions. 
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#41. Minor Typographic & Computational Errors 

The hydrological station MacKay River upstream of Dunkirk River (MRUDR) is also 
labelled as MacKay River above Dunkirk River (MRADR) in several places and 
mislabelled as Dunkirk River above Dunkirk River in one location. The total area 
disturbed is noted as 5.5% of the LSA on page 3-42, but the correct percentage is 
5.8%, as stated in Table 3-20. 

Note the above errors. 

PC Response: 

Petro-Canada notes the above corrections.  

• As noted in the EUB/AENV Supplemental information Request Question 231, 
the station name should read “MacKay River Above Dunkirk River (83-91) 
[MRADR]. 

• The MacKay River landfill was mistakenly omitted from Table 3-5 (Table 
232a), as well as Table 3-20 (Table 232b). The land fill area is 15 ha. Updated 
versions of Table 3-5 and 3-20 are provided below. In addition, the following 
textual changes were required: 

• Page 3-19, Paragraph six, Statement four should read:  The total disturbance 
to date is estimated to be about 3,9% of the total LSA land area. 

• Page 2-42, Paragraph two, Statement three should read:  Including existing 
disturbance, the proposed facilities increase the maximum LSA disturbance to 
9.46 km2 or 5.9% of the total LSA area. 
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2.2.3 Surface Water (and Sediment) Quality 

#42. Unclear Impacts of Wastewater Injection on Surface Water Quality 

Injection of wastewater into the Wabisca ‘C’ Member formation could result in 
increased pressure in the receiving rock formation increasing the baseflow to the 
MacKay and Dover Rivers. Additionally, injected wastewater could move through 
the receiving formation and eventually will be included in the baseflow to the 
MacKay and Dover Rivers. 

Identify the surface-water quality impacts of wastewater injection into the Wabisca 
‘C’ Member on baseflow to the MacKay and Dover Rivers. 

PC Response: 

Petro-Canada has undertaken some preliminary investigation in waste water 
injection but, at this time, there does not appear to be a suitable injection zone. 
As such, Petro-Canada is proceeding with of utilizing Zero Liquid Discharge 
(ZLD) as a base case. Petro-Canada plans to continue to investigate disposal 
options and will provide supplemental information in advance of disposal. Petro-
Canada's position to utilize ZLD precludes the need for a detailed evaluation of 
disposal. Since disposal is not a plausible option at this time, there will be no 
predicted impacts to water quality in the MacKay or Dover Rivers as a result of 
waste water injection.  

ACFN Recommendation: Confirm the method of wastewater disposal and whether 
Zero Liquid Discharge will be achievable. 

PC Response: 

As stated in the application, Petro-Canada intends to move forward with the 
Zero-Liquid Discharge (ZLD) technology for waste water management. Petro-
Canada also intends to continue researching the potential for deep well disposal 
zones in the Principal Development Area (PDA). Selection of a suitable disposal 
zone would be contingent on meeting the necessary requirements to ensure 
waste deliverablility, chemical compatibility and containment. 
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#43 QA/QC Program Lacking Details 

In order to provide an adequate water quality (baseline) dataset, field and travel 
blanks and replicate samples are necessary. The water quality section of the EIA 
(Volume IIB, Section 4.4.3.4, page 4-10) does not fully describe the QA/QC 
program for this. 

Describe the field QA/QC program and whether field and travel blanks and 
replicate samples were included. 

PC Response: 

In addition to the QA/QC description provided (Volume IIB, Section 4.4.3.4, 
page 4-10), the program also included field blanks and sample duplicates.  
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#44. Detection Limits for Metals Inconsistent & Above Guidelines 

The information presented in the EIA report indicates that the detection limits for 
several metals were inconsistent and they were occasionally above water quality 
guidelines. Throughout the sampling period, the laboratory uses inconsistent 
detection limits for the analysis of many metals, including antimony, beryllium, 
cadmium, chromium, lead, mercury, molybdenum, selenium, silver, thallium, tin, 
vanadium, and zinc.  

For example: while detectable values for dissolved cadmium in the tributaries 
(sampled from July, 2001 to June 2005) ranged from 0.000003 mg/L to 
0.000014 mg/L, detection limits ranged from 0.000002 to 0.001 mg/L. Detection 
limits therefore ranged by at least three orders of magnitude. In addition, the total 
cadmium detection limit of 0.001 mg/L, which was used occasionally, was higher 
than the water quality guideline of 0.000017 mg/L for this parameter.  

It is crucial that analytical detection limits stay consistent, particularly with metal 
concentrations that can be very low in natural waters. The inconsistent 
application of detection limits and the occasional use of detection limits above the 
guidelines preclude the complete assessment of these parameters in the water 
quality program. 

Discuss how the water quality data (i.e. sampling and analysis) will be improved 
for all metals at detection limits that are consistent and below the water quality 
guidelines - in order to establish a clear baseline for water quality.  

PC Response: 

Over time, improvements in technology and/or methods have refined the 
accuracy of the detection limits of many analytical testing procedures. The 
inconsistency of the majority of detection limits of the analytical procedures used 
to test the water samples as part of the baseline collection process are reflective 
of the ongoing refinement in the state of the art. In addition, Petro-Canada used 
historical water quality data collected by the RAMP to characterize the baseline 
condition, which are also subject to refinements in the analytical detection limits.  

Petro-Canada will continue to participate in RAMP to monitor and report potential 
impacts to water quality. All samples will continue to be sent to the Canadian 
Association of Environmental Analytical Laboratories (CAEAL) accredited 
laboratories, which voluntarily participate in rigorous programs of proficiency 
testing to demonstrate their commitment and ability to generate high quality data. 
Detection limits for trace elements will be at or below the established federal or 
provincial guidelines. Sampling procedures will be consistent with the established 
industry-standard procedures adopted by RAMP. 
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#45. Inconsistencies in Water Quality Impact Conclusions 

The EIA presents some conclusions of various water quality impacts that are 
inconsistent with the discussion in the text. For example: 

• The EIA indicates that a few water quality parameters have increased in the 
Baseline Case when compared to the Historical Case, suggesting potential 
impacts from the MRP and/or the Petro-Canada Dover Facility operations. The 
EIA states, however, that the limited historical data collected precluded a 
complete understanding of the natural variability within the parameters, and 
that the changes in the Baseline Case could be within the natural range. This 
explanation is sound. The concern arises when the EIA goes on to state in the 
summary (Volume IIB, Section 4.5.1.5, page 4-36) that the water quality in the 
MacKay River and its tributaries “has not changed with development of the 
MRP and Petro-Canada Dover Facility operations.” The previous sections had 
established that there are some differences between the historical and 
baseline data, which, lacking sufficient information, could either be due to 
natural variability, the result of development, or a combination of both. It is 
incorrect to conclude that the existing developments have not influenced 
water quality without a qualifying statement. 

• The impact assessment of groundwater withdrawals from the Birch Channel 
Aquifer on the wetlands is unclear. The EIA rated this impact as neutral, 
reasoning that groundwater does not affect Total Dissolved Solids or the ionic 
balance sufficiently to affect water quality or result in changes outside the 
natural variation. This explanation is inconsistent with the discussion in 
Volume IIA, page xii that states that a potential reduction in groundwater 
discharge to the fen wetland is the only substantial impact in the EIA 
assessment. Considering also that, the EIA states that there is “a lack of a 
detailed understanding of surface water/groundwater interaction in the area 
and its role in maintaining local fen habitat”, a more conservative approach 
and analysis is warranted regarding water quality of wetlands. 

Revise the summary statement that the developments have not impacted the 
water quality of the MacKay River and its tributaries to better reflect the 
conclusions that are possible based on the data collected. 

Ensure the information is clearly presented in the text. Provide a more detailed 
rationale for assigning a neutral impact to wetlands influenced by groundwater 
withdrawals. 

PC Response:   

The Baseline Case water quality assessment indicates that some parameters 
(total and dissolved iron, total aluminum, chromium, copper, phosphorus, 
nitrogen, and phenol) have exceeded water quality guidelines on occasion both 
historically and currently. Attributable reasons for these exceedences are either 
natural or anthropogenic, or some combination. The available data does not 
precede the Dover facility and as result it can not be concluded this development 
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has not contributed to changes in water quality. The observed monitoring results 
in 2005 are consistent with natural background hydrologic and water quality 
variability and in our opinion the MacKay River Project has not had any 
detectable aquatic impacts based upon this monitoring data (Matrix Solutions 
2006). 

The flow dependence of solute concentration is well-recognized for the oil sands 
region. Invoking this in the MRE surface water quality assessment was for the 
purpose of showing that, based on flow dependence, flow reduction in the 
potentially-affected fen peatlands would be accompanied by a compensatory 
reduction in groundwater. This effectively results in less-mineralized water in the 
potentially affected peatlands. This assessment was not intended to prove that 
water quality in the affected fens is not a potential issue. To the contrary, for the 
purpose of the assessment it was assumed that the entire 1.8 km2 of potential 
affected fen peatland would disappear. The Impact Classification of Class 4 that 
resulted was based on the following moderating considerations: 

• less than 7% of the total fen habitat in the LSA would be affected; 

• the groundwater modeling underlying the draw-down predictions was very 
conservative; 

• the reasonable expectation that the affected peatland would not be lost but 
rather evolve to the bog peatland prevalent in the area;  

• the flow from the potentially affected peatland to areas down gradient will be 
reduced (and thus any potential flow-dependent changes to water quality will 
be contained); and, 

• the need for a monitoring program that would provide the information needed 
to make useful predictions and assessments of actual effects, if any. 

The last point recognizes that the while the important processes controlling the 
biogeochemistry of wetlands is known, this understanding is either rudimentary 
or based on site-specific information, and the variables driving these processes 
are not sufficiently known for the potentially affected wetlands. 

Reference: 

Matrix Solutions 2006. MacKay River Project 2005 Wetlands Monitoring 
Program. Submitted to Petro-Canada. 
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#46. Unclear Rationale For Use of the 0.25 keq H+/ha/yr PAI Criterion  

While most EIAs in the region use the 0.17 keq H+/ha/yr PAI isopleth to establish 
the limit of the acidification assessment, this EIA used the 0.25 keq H+/ha/yr 
isopleth, which resulted in a smaller RSA and reduced the number of lakes 
assessed. The EIA (Volume IIB, Section 4.3.1, page 4-3) does not present an 
argument for lowering a guideline established in other EIAs. The statement that 
the lakes within the smaller RSA spanned the full range of acid sensitivity does 
not preclude the fact that this approach eliminated some regional lakes in the 
assessment. 

Provide additional rationale as to why the 0.25 keq H+/ha/yr PAI isopleth was used 
instead of the 0.17 keq H+/ha/yr PAI isopleth, and identify how many lakes were 
excluded based on the smaller RSA.  

PC Response: 

The 0.17 keq H+/ha/yr PAI isopleth to 0.25 keq H+/ha/yr PAI isopleth for the 
cumulative case assessment was used for several reasons. Given that the 
predicted MRE contribution to cumulative PAI was negligible within the 0.25 keq 
H+/ha/yr isopleth, and that the lakes within the smaller RSA essentially span the 
full range of acid sensitivity in northern Alberta Lakes, it was considered 
reasonable to assess lakes within that isopleth. Further, the critical load 
recommended by the Target Loading Subgroup (1996) for the protection of 
sensitive soils and aquatic systems is 0.25 keq H+/ha/yr. A review of aquatic 
receptor sensitivity conducted by Schindler (1996) concluded that these critical 
loads were also sufficient to protect sensitive water systems from long-term 
harmful change. Therefore, it is reasonable to use this value to assess 
acidification potential of aquatic systems.  

References: 

Application of critical, target and monitoring loads for the evaluation and 
management of acid deposition, (1999), Clean Air Strategic Alliance and 
Alberta Environment, Edmonton, 74 pp. 

Schindler, D.W. (1996) The response of aquatic ecosystems in Alberta to 
acidifying deposition. In: Scientific Appendix to the Final Report of the 
Target Loading Subgroup on Critical and Target Loading in Alberta. Clean 
Air Strategic Alliance, Edmonton, Alberta. 48 pp. 

Target Loading Subgroup (1996) Final Report of the Target Loading Subgroup 
on Critical and Target Loading in Alberta. Clean Air Strategic Alliance, 
Edmonton, Alberta. 14 pp. 
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#47. Rationale For Impacts On Sedimentation Lacking 

With the exception of acidification, no modelling for changes in water quality was 
conducted. Rather, professional judgment was used to determine whether any 
changes to water quality resulting from the MRE would either be ‘none’ (neutral) 
or ‘negligible’. Given the amount of disturbance within the watershed, including 
road building and watercourse crossings, it is difficult to agree with the 
conclusion that the local impact on sedimentation would be neutral. Additional 
rationale, including presenting a range of predicted sedimentation rates compared 
to natural variability, or the mitigations that would be implemented during 
instream and near-stream construction may help support this conclusion, but 
these are generally lacking.  

Provide additional rationale for assigning neutral and/or negligible impacts to 
sedimentation changes in water quality.  

PC Response: 

Soil disturbance from the construction of the facilities will be short-lived in 
duration and local in distribution. Mitigation procedures, such as silt fencing, 
ditching, permanent sedimentation ponds, and reclamation, will reduce potential 
disturbance. Thus, the assigned impact classification for residual (longer term) 
effects due to sedimentation from construction and operation activities is Class 4 
(negligible). Petro-Canada will continue to monitor for suspended solids during 
the construction and operation phases of the project. 

ACFN Comments: While mitigations for soil disturbance were discussed, 
mitigations for watercourse crossings were not. Methods for watercourse 
crossings (fording, bridge construction etc.) were not described.  

ACFN Recommendation: Describe the methods and mitigations to be used during 
watercourse crossing construction. 

 

PC Response: 

Petro-Canada will follow the mitigation guidelines specified in Alberta 
Environment Watercourse Crossing Code of Practice (Alberta Environment 
2001).  This will include such activities as observing time restriction windows 
erosion protection structures, sedimentation management structures. etc, 

 

Alberta Environment.  2001.  Code of Practice for Watercourse Crossing.  
www.qp.gov.ab.ca/documents/codes/crossing.cfm. 
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#48. Impact Assessment Identical for Both Application & CEA Cases 

In the main text (Volume IIB, Section 4.5.2, page 4-44) it appears that the impact 
assessment of acidifying emissions for the Cumulative Case has been 
inadvertently copied into the Application Case, as they are presented as being 
identical. 

Provide a complete discussion of the impacts of acidifying emissions of aquatic 
resources (including reassess both the Application Case and Cumulative Effects 
Case for acidifying emissions, ensuring that the EIA is consistent throughout). 

PC Response: 

The Cumulative Case and the Application Case assessments for acidifying 
potential are different, as presented in Sections 4.5.2.3 and 4.5.3, page 4-44. 

ACFN Comments: The cases do not differ, they are identical (see issue #7 
comments). Section 4.5.2.3 pg. 4-44, the Application Case states: “The 
comparisons showed that the MRE contribution to Lake PAI would be less than 
1% in all cases, ranging from 0.1% at Lake 192 to 0.9% at Lake 261”. Section 4.5.3, 
pg. 4-44, the Cumulative Case states: “The MRE contribution to cumulative effects 
were predicted to be negligible ranging from 0.1% for Lake 92 to 0.9% for Lake 
261”. Since there is no Lake 92 in the assessment, it is assumed that it should 
read Lake 192, making the statements in the two cases identical. Also note that in 
the summary (Vol. IIA, pg. xii), the text states “the average MRE contribution to the 
CEA increment from Baseline was 0.4% and ranged from 0.1% at Lake 182 to 0.9% 
at Lake 261”. Again, it is assumed that Lake 182 should read Lake 192.  

ACFN Recommendation: Review the contributions of the Project to PAI under the 
Application and Cumulative Cases. 

PC Response: 

Lake 182 should read Lake 192. 

In general, the project contribution to Potential Acid Input (PAI) is identical 
regardless of the Application or the Cumulative Case. The difference in the 
Cumulative Case is that the PAI includes the project contribution plus the 
contribution of all other project, however only the project contribution is 
discussed. The project contribution to PAI does vary for Application and 
Cumulative cases on a lake by lake basis. Its contribution ranges from 0.2% 
(Lake 419) to 1.9% (Lake 221) under the Application case – average of 0.9%. 
While for the Cumulative Case it ranges from 0.2% (Lake 418) to 2.6% (Lake 
224) with an average of 0.7%.  
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#49. Follow-Up Monitoring Requirements Are Unclear and Lack Detail 

Petro-Canada states they will monitor water quality near surface water bodies 
during construction activities. While some details are provided for monitoring 
watercourse crossings, the frequency, sites, parameters, and monitoring program 
in general are not described.  

Provide details on water quality monitoring, including site locations, parameters, 
frequency, and criteria for exceedences and responses. 

PC Response: 

An MRE Wetland Monitoring Plan as well as the 2005 Wetland Monitoring Report 
that was submitted to Alberta Environment in March 2006 are provided in 
Appendix I. The plan and report provide details on locations, parameters, 
sampling frequencies and a comparison with water quality criteria. 
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2.2.4 Fish and Fish Habitat 

#50. Fish Tainting Monitoring Details Lacking 

While Petro-Canada agrees to monitor fish health and fish tissue quality during 
operation of the MRE, it is unclear how this will be accomplished outside of 
participation in RAMP. It is unclear whether local sampling and testing would 
occur, or if it would occur only via the larger scope of RAMP. 

Provide additional information regarding the fish tainting monitoring for the MRE. 

PC Response: 

Any fish tainting monitoring required as a result of MRE would most likely occur 
as part of RAMP and/or CONRAD. 
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2.3 TERRESTRIAL 

2.3.1 Vegetation & Biodiversity 

#51. Vegetation Sampling Within LSA Inadequate 

There was inadequate sampling of vegetation within the LSA. Sampling effort has 
important implications for assessing biodiversity and potential impacts on rare 
plant species. The EIA indicates that Alberta Sustainable Resource Development 
(ASRD) has recommended a minimum sample size of 5 plots for each ecosite 
phase in an LSA. However, of the 19 ecosite phases sampled, only 4 were 
sampled with 5 plots (detailed and ground sites) and 6 ecosite phases had fewer 
than 3 plots. Sampling effort in the 8 ecosite phases listed as having restricted 
distribution (which is one of their indicators) ranged from 0 to 3 plots. Plots listed 
as ‘visual sites’ only provide confirmation of forest cover and are not suitable for 
documenting biodiversity. 

The vegetation sampling within the LSA should be enhanced to include: 

• Ensure that some detailed or ground plots are sampled in each ecosite phase 
that occurs in the LSA. 

• Increase sampling effort to a minimum of 5 plots for each ecosite phase that 
will be impacted by either surface disturbance or groundwater withdrawal, 
including areas that extend outside of the LSA. 

• Expand the wetland monitoring program from the 2 sites currently monitored.  
DW1 

Discuss how Petro-Canada will improve the vegetation sampling with the LSA. 

PC Response: 

The numbers given in the EIA reflect the work that was done specifically within 
the MRE LSA. Additional surveys have been conducted in the area surrounding 
the MRE LSA and provide a sufficient number of plots to meet the ASRD 
recommendations (See Table 51). Certain ecosite phases were not surveyed to 
the full recommended number of 5 sites per ecosite phase either because of their 
limited extent in the LSA, because of the difficulty involved in accessing these 
sites, or because Right-of-Way(s) (ROW) divide one main polygon into several 
polygons. For example, there are only two polygons of ecosite phase a1 in the 
LSA. These two polygons were originally connected, but are currently divided 
because of a cutline. Therefore, only one detailed survey was conducted in the 
main polygon. Given the number of detailed sites completed for each ecosite 
phase in the MRE LSA and in the immediate vicinity, there are sufficient detailed 
sites to meet the recommendations of ASRD.  
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Table 2.3-1: Ecosite Phases Surveyed In and Surrounding the MRE LSA 

Ecosite 
Phase Description 

MRE LSA: 
Detailed 

Sites 

MRE LSA: 
Ground 

Sites 

Additional 
Detailed Sites 
Surrounding 

the LSA 

Total 
Polygons 

in LSA 

a1 lichen Pj 1  0 2 

b1 blueberry Pj-Aw 3  8 31 

b2 blueberry Aw (Bw) 2  6 56 

c1 Labrador tea-mesic Pj-Sb 3  5 12 

d1 low-bush cranberry Aw 5 1 4 529 

d2 low-bush cranberry Aw-Sw 4  5 33 

d3 low-bush cranberry Sw 2  4 14 

e1 dogwood Pb-Aw 3  5 14 

f1 horsetail Pb-Aw 4  0 33 

f3 horsetail Sw 3  0 5 

g1 Labrador tea-subhygric Sb-Pj 3 2 5 50 

h1 Labrador tea / horsetail Sw-
Sb 5  2 38 

i1 treed bog 4 1 3 50 

i2 shrubby bog 3  3 202 

j1 treed poor fen 2  3 6 

j2 shrubby poor fen 0  5 25 

k1 treed rich fen 1  5 3 
k2 shrubby rich fen 3 2 5 114 
k3 graminoid rich fen 3  6 46 

Total 54 6 74 1,263 
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#52. Groundwater Drawdown Could Impact Wetlands 

Groundwater withdrawal is expected to lower the water table near the withdrawal 
point, which might adversely affect a number of rare and traditionally used 
vegetation species and rare or restricted vegetation community types. For 
example, drawdown is predicted to impact 55% of ecosite phase j2 (shrubby poor 
fen), a vegetation type with restricted distribution. The EIA is based on a 
maximum drawdown of the water table of 50 cm; although water level declines of 
5m have been recorded in close proximity to the pumping centre (current use is 
1480 m3/day).  

Consider and discuss options to change the location of the pumping centre to 
reduce drawdown effects on wetland ecosystems.  

PC Response: 

As discussed in response to Question #31, the existing and proposed 
groundwater wells are located favorably in the Birch Channel in that they are 
positioned in the unconfined portion of the aquifer (not overlain by till) where the 
potential for groundwater recharge is greatest and in that they are located near 
the deepest portion of the Birch Channel where the aquifer is most productive 
(both greatest in saturated thickness and having highest hydraulic conductivity 
due to the presence of coarse grained materials).  

There is no realistic option for re-locating the groundwater wells to reduce the 
potential impacts on the wetlands on the west side of the lease. An eastward 
relocation would result in greater water table drawdown for the wetland area on 
the east side of the lease. Also, the possibility that groundwater withdrawals 
could reduce baseflow to the Mackay River would increase. Furthermore, it 
should be noted that predictions regarding potential impacts of groundwater 
withdrawal for the wetland area to the west of the lease suggest that water table 
drawdown in this area should be relatively small (if any) due to the hydraulic 
isolation provided by the till separating the Birch Channel Aquifer from the 
wetland. 

ACFN Comments: Explanation for not changing the location of the pumping 
centre given is reasonable, however it seems doubtful that the effect on wetlands 
can be predicted with confidence. 

ACFN Recommendation: Provide evidence that supports the conclusion that 
water table drawdown should be relatively small due to the hydraulic isolation 
provided by the till separating the Birch Channel Aquifer from the wetland.  

PC Response: 

The conclusion that water table drawdown should be relatively small due to the 
hydraulic isolation provided by the till separating the Birch Channel Aquifer from 
the wetland to the west of the PDA is based on numerical model results. The 
numerical model represents utilizes geologic and hydrogeologic data collected to 
date by Petro-Canada and others, including groundwater levels and flows. The 
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incorporation of geologic and hydrogeologic data in the model design and 
calibration was detailed in the technical appendix of the EIA (Volume IIB, 
Appendix I). 

The inferred hydraulic isolation provided by the till depends primarily on two 
factors: (1) thickness of the till, and (2) hydraulic conductivity of the till. The 
thickness of the till in the numerical model was defined using digital isopachs 
provided by the Alberta Geological Survey (Andriashek, Personal 
Communication; Andriashek, 2001). An optimal lateral hydraulic conductivity 
value for the till (5 x 10-7 m/s) was determined during model calibration to 
baseline water level data. This calibrated hydraulic conductivity is within the 
range of values determined from single well response tests for monitoring wells 
completed in the till. Thus, the inferred hydraulic isolation provided by the till is 
supported by currently available geologic and hydrogeologic evidence. 

References: 

ANDRIASHEK, L.D., 2001. Quaternary stratigraphy of the buried Birch and 
Willow bedrock channels, NE Alberta, Alberta Geological Survey Alberta 
Energy Utilities Board Earth Sciences Report 2000-15. 
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#53. Vegetation Impacts Not Assessed At Regional Level 

The EIA assessed the effects of groundwater and surface water alteration on 
vegetation communities within the LSA but does not assess cumulative effects at 
the regional level.  DW2 

Explain why the EIA concluded that the impact of changes in hydrology and 
hydrogeology on vegetation was not a regional cumulative effects issue. 

PC Response: 

The proposed withdrawals of water from the Birch Channel will primarily 
influence groundwater flow in the Birch Channel Aquifer itself with some 
secondary effects (increased infiltration) expected in the overlying till materials. 
Local and regional groundwater flow patterns outside the Birch Channel Aquifer 
will likely not be affected by Petro-Canada withdrawals, as demonstrated in the 
EIA. This is because of the hydraulic isolation provided by the till surrounding the 
Birch Channel. Similarly, other projects located in the Regional Study Area but 
outside the Birch Channel area are also not expected to affect groundwater flow 
within the Birch Channel. No other projects have been proposed for the Birch 
Channel. As such, regional cumulative effects on hydrogeology, hydrology and 
vegetation are not believed to be an issue for the project. 

ACFN Comments: If no other projects are proposed for this aquifer then it is 
agreed that the potential for cumulative effects are limited. 

ACFN Recommendation: See Issue #52. 

PC Response: 

Petro-Canada agrees with the ACFN comment that the potential cumulative 
effects to vegetation are limited if no other projects are proposed that are 
planning to withdraw water from the Birch Channel.  

As stated in Volume IIB, Section 2.4.1 of the EIA, there are no other projects 
planned for the RSA that would be utilizing groundwater water from the Birch 
Channel. 
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2.3.2 Wildlife 

#54. Inadequate Wildlife Sampling Intensity  

There appears to have been inadequate sampling intensity in the LSA for some 
wildlife species. The wildlife baseline relied heavily on the results of winter track 
surveys to determine habitat use by ungulates, furbearers and grouse, but the 
sampling intensity for some habitats/wildlife species was inadequate. 

For example: 

• 0 of 24 ecosite phases listed were not included in the track count surveys;   

• Only 17 of the 24 ecosite phases were included in pellet surveys for ungulates, 
hares and grouse; 

• Rare or inaccessible ecosites were not sampled; 

• Zero pellet transects and only one track transect were located near the MacKay 
River; and 

• Wetland habitats including shrubby poor fen (restricted distribution) situated 
east of the LSA and are expected to be affected by groundwater drawdown 
were not sampled for any wildlife species. 

In order to better understand the effects of the Project on wildlife, further efforts 
should be made to obtain baseline data on wildlife habitat use for under-sampled 
ecosite phases that may be affected by development, including the off-site area 
that will be affected by groundwater withdrawal and the riparian zones along the 
adjacent MacKay River. 

Discuss what additional efforts will be made to increase the sampling effort for 
wildlife in the LSA. 

PC Response: 

Many of the ecosite phases in the LSA accounted for a very small proportion of 
the area (< 1%). Of the 10 ecosite phases listed and not sampled, 4 of these (b3, 
b4, e2, e3) were not present (0 %) in the LSA, though they occur regionally 
(RSA). Five of these ecosites phases (c1, f2, j1, j2, k1) accounted for < 1 % of 
the LSA each, and the k3 ecosite phase represented only 1.3 % of the LSA 
(Figure 5-4 in Vegetation Assessment).  

Petro-Canada currently maintains a wildlife monitoring program as part of its 
existing MRP operations. This monitoring program is designed to reduce 
variance and increase confidence in these data. This long-term monitoring will 
provide the best tool for assessing the Project’s future impacts.  
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#55. EIA Relies on Unvalidated HSI Modelling  

Although some wildlife surveys were conducted in the study area, the wildlife 
section of the EIA relies heavily on habitat evaluation (HSI) models to assess 
changes in habitat availability associated with project development. The habitat 
models also provide the basis for evaluating reclamation success. The accuracy 
of the assessment is closely related to how effectively the models predict habitat 
use by a variety of wildlife species.  

The standard method for determining habitat model validity is to compare model 
results with the results of field abundance data for each modeled species in 
various habitats. The assessment did attempt to validate the HSI models for 
certain species (models were not prepared for waterfowl, the great gray owl, forest 
birds and black bears).  

Results of model validation indicated: 

• Canadian toad – not clear whether the model accurately predicted habitat 
quality (50 % of toad sightings occurred in low suitability or non suitable 
habitat). The EIA concluded that the model is a reasonable predictor. 

• Ruffed grouse – validated the model using data from winter track surveys and 
spring pellet surveys. However, the EIA indicates that both the track and pellet 
surveys could not distinguish between ruffed grouse and spruce grouse, 
which have completely different habitat preferences. For this reason there is 
no basis for concluding that the ruffed grouse model is valid. 

• Great gray owl – none were recorded in the LSA therefore model validation 
could not be performed. 

• Snowshoe hare – validated the model using results from winter track surveys 
and spring pellet surveys. Pellet group density correlated significantly with HSI 
scores while track densities did not.  

• Beaver – not clear whether the model accurately predicted habitat quality (41% 
of active beaver lodges occurred in ‘high quality’ habitat while 58% were in 
either low-quality or unsuitable habitat. The EIA concluded that the model is a 
reasonable predictor. However, a model that picks out suitable habitat less 
than half the time does not appear to be a reasonable indicator. 

• Fisher – data from winter track surveys was used to validate the model. Track 
densities did not correlate with model results, although the number of 
observations was too low for meaningful comparison.  

• Lynx - data from winter track surveys was used to validate the model. Track 
densities correlated very poorly with model predictions.  

• Moose – Model results had a weak correlation with track and pellet survey 
data.  
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• The model validation results indicate that none of the habitat models used 
could be verified as an accurate predictor of habitat suitability for the indicator 
wildlife species. This is problematical as it indicates that the description of 
baseline conditions and potential impacts may not be accurate. The failure to 
validate the habitat models is indicative of the usefulness of current 
approaches to developing and using habitat models in general, rather than a 
limitation of these models in particular. 

The majority of EIAs currently/recently being conducted in the oil sands region 
make limited effort to validate these model results, and there is no basis for 
evaluating the weight that should be placed on model results. In fact, the EIA 
should be commended for at least attempting to validate the models against real 
field data. 

Accurate habitat models would be a useful assessment and reclamation planning 
tool, but the amount of baseline data collected on wildlife distribution and 
abundance is likely insufficient for model validation (the variance in the data set is 
too high). This problem is not specific to the MRE project. Until a large enough 
data set is obtained to properly validate models there is no effective mechanism 
for revising models to increase their accuracy. A potential solution is to pool 
baseline data sets that apply to the same ecosite phases in the region. 

Where habitat models do not reflect the results of field studies, use of models 
should be minimized or avoided. Increased use of empirical field data and TEK is 
warranted in these circumstances. 

PC Response: 

Petro-Canada concurs with the above comment. Models are useful tools for 
predicting potential effects, however models require field validation and updating, 
if required. Models were validated to the extent possible with MRE field sampling 
and ongoing MRP wildlife monitoring data.   

ACFN Comments: The inability to validate the models may be related to small 
sample sizes.  

ACFN Recommendation: There is a need to compile regional data on wildlife use 
of each ecosite type for use in developing and validating habitat models. This is 
an important issue because virtually all oil sands EIAs rely on habitat modeling 
and none of the models have been validated. Refer to CEMA. 

PC Response: 

Petro-Canada will provide all wildlife data collected as part of the MacKay River 
Project to CEMA upon request. 
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#56. Increased Hunting Pressure 

Traditional land users believe that increased hunting pressure resulting from 
increased access will reduce the availability of moose and other wildlife, 
compounding the effects of habitat loss and disturbance. Hunting pressure is 
related to the number of licenses sold but is also related to the amount of road 
and cutline access. For example, Lynch (1973) indicated that most hunting in the 
Swan Hills of Alberta took place within 1.6 km of a road. 

Develop an access management plan to reduce impacts to wildlife. Such a plan 
could include dog legging of entrances to corridors, using variable rights-of-way 
to reduce lines-of-sight, placing access restrictions on roads, and coordinating 
access requirements with other land users. 

PC Response: 

Petro-Canada is currently developing an access management plan in 
consideration with Integrated Land Management objectives. 

ACFN Comments: An satisfactory access management plan should resolve 
concern. 

ACFN Recommendation: Consultation with ACFN and other stakeholders required 
for the development of an access management plan. 

Response PC: 

Petro-Canada plans to consult with ACFN and other stakeholders on the 
development of a potential  access management plan. 
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2.3.3 Soils 

#57. Inadequate Assessment of Impacts of Acid Sensitivity of Soils  

The EIA identified that 19% of the LSA have soils highly sensitive to acidification 
and the current loading is above the critical level. The natural capacity of these 
soils to buffer (resist) major damage by more acid inputs has been exceeded. 
Additional acid inputs will result in changes in soil pH and soluble aluminium 
levels, which will impact vegetation, and in time, groundwater and lakes. Despite 
this acid loading, the EIA predicts no incremental increase in impacts due to the 
MRE. 

Identify impacts of acid loading on blueberry crops and jackpine forests that grow 
on sensitive sandy soils in the area. Identify the effects of acid loading on lichens 
and how this will affect the caribou and small mammals that feed on the lichen. 
Explain the rationale for how the MRE Project will not cause an incremental effect 
on acid-sensitive ecosystems. 

PC Response: 

The EIA compared predicted critical loads with modelled potential acid inputs 
(PAI), which are required to meet the Terms of Reference. This comparison was 
applied to a map of soil units which were rated according to their sensitivity to 
acidification. The predicted critical loads, the modelled PAI, and the soil acid 
sensitivity ratings are developed based on a series of conservative assumptions.  

The result of the comparison is that modelled PAI values are numerically higher 
than predicted critical load values prior to MRE Development. However, this 
result is theoretical, and is not based on observations of actual site conditions.  

The effect of acidifying emissions is regional, and therefore programs such as the 
Wood Buffalo Environmental Association’s (WBEA) Terrestrial Environmental 
Effects Monitoring Program (TEEM) and CEMA’s NOx-SOx Management Working 
Group (NSMWG) are undertaking monitoring and model testing to better quantify 
actual acidifying effects, and provide recommendations on revisions to current 
modelling. 

As more information on monitoring and research is completed by these groups, it 
is expected that there will be improvements to critical load mapping and PAI 
modeling that better reflect actual conditions. To date, there have been no 
documented effects of acidification on sensitive soils resulting from regional 
monitoring by TEEM (Larry Turchenek, pers. comm. 2006). Examples of 
documented effects of acidification on sensitive soils would be measurable 
decreases in soil buffering capacity, measurable decreases in soil pH, or 
measurable increases in soluble aluminum.  

Petro-Canada is committed to participating on both the WBEA TEEM Committee 
and CEMA’s NSMWG Committees and will adopt mitigation recommendations 
from these committees as they receive regulatory approval.  
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The predicted impacts of the MRE are negligible (as stated in the Air Quality 
component [Additional Information, Section 2 and MRE EIA, Volume IIA], the 
impacts for air quality indicators, including acid deposition, have been assessed 
as negligible in magnitude).  

ACFN Comments: 19% of the soils in the LSA are highly sensitive to acidification. 
Current loadings are above the critical level. The relationship between these two 
facts was not addressed. Also lacking was a discussion about the effects of 
increased PAI on jackpine communities, blueberries and wildlife. 

ACFN Recommendation: Assess the impacts of PAI on soils. 

PC Response: 

The following response supplements information provided in the EIA regarding 
potential acid inputs and their comparison to the rating of soil sensitivity to 
acidification within the LSA, and to critical levels. These findings relating to the 
MRE development are described within the regional context. 

The EIA compared predicted critical loads with modelled potential acid inputs 
(PAI), which are required to meet the Terms of Reference. This comparison was 
applied to a baseline map of soil units, which were rated according to their 
sensitivity to acidification. The predicted critical loads, modelled PAI, and soil 
acid sensitivity ratings are theoretical, and developed based on a series of 
conservative assumptions. Using this method, 19% of the soils in the LSA are 
rated as sensitive to acidification, and current PAI exceed the critical load for 
sensitive soils due to acid deposition from existing operations prior to the MRE 
development. The EIA indicates that incremental PAI attributable to the MRE are 
negligible. The MRE design incorporates emissions reduction technology, as well 
as emissions monitoring as part of planned operations.  

The soil rating system to classify soil units with respect to sensitivity to 
acidification was adapted from Abboud et al. (2002). The rating system is based 
on the results of modelling incoming acidity to soil units and predicting changes 
in pH, aluminium, and per cent base saturation. Using this system, the Algar, 
Chateh, and Mildred soil units are rated as sensitive to acidification, occupying 
14.6, 3.0, and 1.0 % of the LSA, respectively, for a total of 18.6 % of the LSA 
(rounded up to 19%). The soil sensitivity ratings, critical loads, and PAI should be 
interpreted as predictive indicators of potential acidification, as they are not 
verified by field data confirming actual acid inputs or effects to soil.  

The rating system does not consider subsoil conditions or ability of soil to reduce 
acid input. The rating of Algar and Chateh soil units as sensitive is due to their 
poor drainage, which limits movement of water through the soil profile, and 
consequently there is potential for surface acidic inputs to accumulate and 
contribute to overland flow. However, Algar and Chateh soil units are developed 
on lacustrine deposits, and are considered to have high capacity to reduce 
acidity due to their fine (clay) texture, neutral to alkaline pH, and the presence of 
calcareous parent materials in some of these soil units.  
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As described by CASA and AENV (1999) (Section 4.3, p. 13): 

“a low potential to buffer acid input … may be different from high soil sensitivity to 
acid input …, because soil sensitivity considers the upper soil layers and the 
potential effect of acid input on changes to the chemistry in these layers (the 
rooting zone), and subsequent effects on vegetation. The classification of 
sensitivity based on the potential to reduce the acidity of acid input resulted in 
some of the soil units having a different sensitivity rating than those assigned on 
the basis of soil sensitivity (the surface soil layers) to acid input.” 

Based on the above, Algar and Chateh soil units would be rated as less sensitive 
to acidity, when their potential to reduce acidity is considered. However, Mildred 
soil units, which are characterized with low acid buffering capacity due to their 
coarse (sandy) textured materials, are still rated as sensitive, and occupy 
approximately 1% of the LSA which includes important jackpine forest habitat in 
the area (a1/b1 ecosites).  

To date, there have been no documented effects of acidification on sensitive 
soils (i.e. Mildred soils) based on regional monitoring by monitoring groups such 
as TEEM. Examples of documented effects of soil acidification are measurable 
decreases in soil pH or per cent base saturation, measurable increases in 
soluble aluminum, or measurable decreases in soil buffering capacity (through 
indicators such as cation exchange capacity and soil organic matter content). 
Since the incremental PAI due to the MRE is negligible, a measurable effect of 
the MRE to soil acidification indicator(s) is also predicted to be negligible. 

Nevertheless, the potential effect of acidification on soils is considered to be very 
important regionally. Therefore, multi-stakeholder initiatives under the WBEA 
TEEM Committee and CEMA NSMWG Committees include assessment of the 
potential impacts of PAI on soils, including sampling and analysis of monitoring 
sites which are identified as sensitive to acid deposition. As more information on 
monitoring and research is completed by these groups, it is expected that there 
will be improvements to critical load predictions and PAI modeling that better 
reflect actual conditions, as well as recommended revisions to current modeling.  

To address the apparent contradiction between soil units with high sensitivity to 
acid output, but which may have high or low capacity to reduce acidity, and to 
test the validity of modeled PAI, more regional monitoring and refined soil 
sensitivity mapping and associated critical load predictions need to be 
completed.  

Petro-Canada is committed to continued participation on both the WBEA TEEM 
Committee and CEMA’s NSMWG Committees, and is committed to adopt 
mitigation recommendations from these committees as they become available.  
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2.3.4 Reclamation 

#58. Insufficient Reclamation Plans For Wetlands  

The C&R plan indicates that Petro-Canada will decommission roads “where 
practical” and remove culverts “where feasible”. This wording suggests that 
roads will be left in place after culverts and gravel are removed, and that well pads 
may be re-contoured but left in place as upland ‘islands’ within wetland areas. 
Leaving roads and well pads in place in wetland areas results in a net long-term 
loss of wetland habitat. Leaving road grades in place also creates linear features 
that can be used by predators as movement corridors. Use of linear features as 
travel corridors by wolves is recognized as an important issue in management of 
moose and woodland caribou populations. 

The C&R Plan also indicates that roads and well pads on wetlands (bogs and fens) will be 
reclaimed to vegetation communities associated with drier sites (c and g ecosite phases). 
It is entirely feasible to retain and restore wetlands in a SAGD project area. Petro-
Canada should commit to restoring wetlands/peatlands as wetlands/peatlands for 
this Project. They should remove fills used to construct roads and well pads and 
replace salvaged peat, maintain drainage courses and moisture regimes in 
wetlands, and implement erosion and sediment control best management 
practices to protect wetlands and the streams that feed them. 

Discuss plans to reclaim roads and well pads in wetlands disturbed by this 
Project. 

PC Response: 

Petro-Canada has updated the conceptual Conservation and Reclamation Plan 
with a Detailed 10 Year Conservation and Reclamation Plan, which is provided in 
Appendix I of the Supplemental Information Responses (June 2006). 

In the detailed plan, it is predicted that some wetlands may be restored following 
closure (e.g., wetlands disturbed by linear developments such as roads and 
pipelines). Larger wetland complexes disturbed by well pads or other 
infrastructure are predicted to have a drier moisture regime and varying nutrient 
regime, which may allow for partial restoration. 

ACFN Comments: There was no discussion about Petro-Canada’s plans to reclaim 
road and well pads in wetlands disturbed by the Project. The concern is related to 
leaving roads and wellpads in place in wetlands, resulting in loss of wetland 
habitat. Also lacking was a discussion on the effects of linear features as potential 
travel corridors for wolves addressed. 

ACFN Recommendation: Include in the Project reclamation plans that wetlands 
will be reclaimed as wetlands and that roads and pads will be removed. 
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PC Response: 

Petro-Canada will reclaim all roads and well pads.  It is expected that the majority 
of wetland areas potentially affected will return following closure (10 Year 
Conservation and Reclamation Plan Table 3.3-1   As discussed in response to 
Question # 63, there will be some areas of wetlands that we predicted to form 
Labrador Tea Black Spruce-White Spruce (h1) following closure because it is 
unlikely that the nutrient and moisture regime in those locations would have the 
ecological conditions to support the re-establishment of fen communities.   
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#59. Insufficient Reclamation Plans For Native Plants & Natural Ecosites 

The C&R Plan states that Petro-Canada will “develop self-sustaining ecosites 
similar to those occurring in the region”. Successful reclamation of natural 
ecosites requires the appropriate complement of landscape, soil, and vegetation 
components that define the ecosite. This requires detailed reclamation design and 
intensive quality control. The C&R Plan does not include a detailed reclamation 
design, other than to suggest that natural succession will occur on reclaimed 
areas over time. 

Leaving the site to re-vegetate “naturally” may be partially successful on small 
clearings but on large areas invasion is too slow and invites weed problems and 
loss or degradation of topsoil. Direct replacement of topsoil will aid in the re-
establishment of natural plant communities and will reduce adverse effects of 
introduced species on natural biodiversity.  

Re-vegetation prescriptions by ecosite type are required, as is a weed 
management program with attentive ongoing monitoring. Native plants and 
natural ecosites should be priority targets for reclamation and re-vegetation 
programs on upland sites. Early establishment of berry - producing plants and 
other traditional use plants should be a priority. The ecosites should be developed 
to an advanced stage of succession in a short time frame. Success requires 
appropriate planning and operations from project inception to closure. 

Discuss how the detailed reclamation plans for the site will be developed and how 
local FN communities and their TEK will be involved 

PC Response: 

Petro-Canada has updated the conceptual Conservation and Reclamation Plan 
with a Detailed 10 Year Conservation and Reclamation Plan, which is provided in 
Appendix I of the Supplemental Information Responses (June 2006). 

Petro-Canada is required to submit a detailed Reclamation Plan in 2007 as per 
approval conditions. Petro-Canada plans to consult and update affected 
stakeholders including First Nations and Métis Groups on MRE reclamation. 

ACFN Comments: The focus of Petro-Canada’s reclamation program is on natural 
recovery, which can work well for certain species (those that disperse widely) but 
is unlikely to achieve a natural ecosite over large areas such as well pads. The 10-
Year C&R Plan provides no detail about how re-vegetation objectives are to be 
achieved. The benefits of direct topsoil replacement in accelerated ecosite 
development have been proven at Syncrude. 

ACFN Recommendation: Amend the 10 Year C&R Plan to address how re-
vegetation objectives are to be achieved. Re-vegetation success requires 
appropriate planning from project inception to closure. 
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PC Response:   

Petro-Canada recognizes the necessity to develop re-vegetation planning and to 
ensure that there is appropriate consultation on reclamation.  To date, Petro-
Canada has success with natural recovery.  Petro-Canada agrees and expects 
that for larger development areas (e.g., well pads) those species that disperse 
widely will recover naturally, but that re-vegetation enhancement may be required 
to meet the reclamation certification requirements.  In the 2007 Reclamation 
Monitoring Plan, which is currently being developed by Petro-Canada, test plots 
that include supplemental planting for habitat enhancement may be undertaken.  
Petro-Canada plans to consult with interested stakeholders, such as ACFN, 
regarding the re-vegetation test plots as well as share reclamation re-vegetation 
plans and monitoring results, upon request. 
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#60. Inadequate Seed Replacement Proposed 

The EIA states that vegetation reclamation will be carried out using “registered 
native seed” or “weed-free native seed”. It is not currently possible to buy 
“registered native seed” or “weed-free native seed” or even adequate amounts of 
viable seed for most boreal species that grow from seed. In addition, seeding to a 
‘native’ seed mix replaces a few (typically about 6) species, but none that 
reproduce vegetatively. 

Discuss the need for additional sources of seed and transplant materials to be 
developed, and incorporated into the Project’s supply planning. 

PC Response: 

Petro-Canada has updated the conceptual Conservation and Reclamation Plan 
with a Detailed 10 Year Conservation and Reclamation Plan, which is provided in 
Appendix I of the Supplemental Information Responses (June 2006). 

Petro-Canada plans to salvage topsoil separately, which will allow the seed bank 
to be directly placed on well pads and other infrastructure during reclamation. It is 
expected that given the nature of the disturbances (e.g., isolated clearings 
surrounded by undisturbed natural vegetation) that natural invasion of plant 
species from these surrounding undisturbed areas will occur.  

In addition, Petro-Canada plans to undertake successive reclamation whereby 
information gathered can be applied to future reclamation initiatives. 

ACFN Comments: The EIA includes a commitment to salvage and direct 
placement of the topsoil seedbank but this commitment was not included in the 
detailed 10 Year C&R Plan. In addition, available native seed sources are 
inadequate - additional sources of seed and transplant materials are required. 

ACFN Recommendation: Describe in detail, in the 10 year C&R Plan, how native 
and traditional plants will be replaced on wellpads and infrastructure sites. 

PC Response: 

As discussed in Section 3.2.7 of the 10 Year C&R, Petro-Canada plans to 
salvage and directly place topsoil.  Thickness of replaced topsoil is anticipated to 
be within 80% of pre-disturbance thickness in accordance with Section 5.3.9 of 
the MRP Approval.   

Petro-Canada is considering undertaking test plots, which will include additional 
planting of native and traditional plant species.  A formal plan is being drafted but 
before this plan is completed, consultation with stakeholders and regulatory 
authorities is planned. 
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#61. Soil Salvage Unclear 

The Soil Conservation and Management Section of the C&R Plan is unclear about 
topsoil and subsoil salvage 

For example: 

• “appropriate salvage and placement of material to reduce the amount of 
topsoil/subsoil mixing” (Vol. 1B, Appendix XI, Section 1.4.4, page 1-18). This 
implies a two lift system will be used (upper lift/topsoil and lower lift/subsoil);   

• “on mineral soils, all topsoil will be salvaged…” (Vol. 1B, Appendix XI, page 1-
18) - No description of subsoil salvage is included; 

• “all [emphasis added] salvaged mineral material will be used” (Vol. 1B, 
Appendix XI, page 1-20), yet there will be “an excess of 220,000 m3 of mineral 
soil”, and the materials balance volumes (Table 1-9) omits the subsoil volume, 
adding 600,000 m3 to the total material volume available - How can there be a 
large excess of salvaged soil when the plan is to return ALL of the salvaged 
soil?   

The Soil Conservation and Management Section of the C&R Plan is unclear about 
peat salvage. 

For Example: 

• on Organic soils, 30 cm of peat is recommended for salvage” (Vol. 1B, 
Appendix XI, Page 1-19),  

• Table 1-7 (Vol. 1B, Appendix XI, Page 1-19) notes the average surface soil 
depth on Organic soils is 40 cm.  

• Page 1-22 (Vol. 1B, Appendix XI) states that shallow Organic soils will be 
overstripped to include up to 30% of underlying mineral material.  

It would seem that more than 30 cm of peat needs to be salvaged to allow for 
overstripping of the organic soils. Peat should be salvaged and replaced on 
peatlands. The surface peat should be salvaged and direct-placed wherever 
possible to transplant the wetland species (this is the only practical source of 
these vegetation materials). 

Provide a clear description of the reclaimed soil profiles, reconcile the reclaimed 
soil profiles with the land capability guidelines, and provide capability ratings of 
the various reclaimed soil landscapes (including how volumes and materials 
balance were calculated). 

Identify the topsoil and subsoil salvage and storage methods and 
guidelines/management practices that will be implemented and identify 
opportunities to salvage and direct-place the topsoil to salvage the topsoil seed 
bank vegetation materials. 
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Identify the peat salvage methods and guidelines/management practices that will 
be followed.  

PC Response: 

Petro-Canada has updated the conceptual Conservation and Reclamation Plan 
with a Detailed 10 Year Conservation and Reclamation Plan, which is provided in 
Appendix I of the Supplemental Information Responses (June 2006). Detailed 
predicted reclamation soil profiles, soil salvage methods, material balance is 
provided in this report. 

ACFN Comments: The Detailed 10 Year C&R Plan does not include a commitment 
by the proponent to follow the recommendations provided, for this issue, by the 
ACFN Environmental Assessment Review. 

ACFN Recommendation: Amend the plan to provide a commitment by Petro-
Canada to follow the recommended procedures for this issue in the ACFN 
Environmental Assessment Review. 

PC Response: 

Table 3.2-4 provides a summary of the soil salvage (topsoil and subsoil) for each 
soil units predicted to be disturbed by MRE development.  The table also 
provides the average soil lift for each soil unit, which includes a commitment for 
average organic soils (McClelland and Muskeg) of 30 cm, which is consistent 
with the recommendations by ACFN.  Further detail and on soil salvage, soil 
storage practices are provided in Section 4.2 of the 10 Year Conservation and 
Reclamation Plan.   Petro-Canada plans to meet all regulatory requirements. 
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#62. Inadequate Biodiversity Reclamation Plan 

Biodiversity reclamation plans at the landscape level, the ecosite level, and at the 
plant and animal species level lack detail (Vol. 1B, Appendix XI, Sections 1.3.5.6 & 
1.4.5.2). Specifically, the Plan does not put enough emphasis on wetland 
reclamation. Wetlands are extremely important for landscape diversity, hydrology, 
habitat, and species diversity. There needs to be a No Net Loss policy on wetland 
extent and diversity. Petro-Canada should consider developing a working draft of 
best management practices to satisfy biodiversity goals. 

Provide a detailed plan describing biodiversity reclamation, one that includes a No 
Net Loss policy for wetland extent and diversity.  

PC Response: 

Petro-Canada is not currently considering adopting a No Net Loss policy for 
wetlands for MRE. The potential permanent losses to wetlands in the MRE are 
<5% of the LSA. Petro-Canada, as part of the reclamation plan, will investigate 
options to further reduce impacts to wetlands.  

Petro-Canada plans to submit a Reclamation Monitoring Plan in 2007 to 
regulatory authorities in compliance with existing AEPEA approval conditions. 
This reclamation plan will include a biodiversity monitoring component.  

ACFN Comments: Maintaining wetlands in the oil sands area is a high priority for 
hydrology, species diversity and some traditionally-important animal species. 
Although the large mines have problems replacing wetlands, the SAG-D projects 
should be able to achieve a No Net Loss goal. 

ACFN Recommendation: Include in the Project reclamation plans that wetlands 
will be reclaimed as wetlands and that roads and pads will be removed.  

PC Response: 

Petro-Canada shares ACFN’s concern regarding maintaing wetlands in the 
region.  As explained in the 10 Year C&R, Petro-Canada will undertake 
reclamation activities (e.g., all roads and pads will be removed, 30 cm salvage of 
peat, direct placement of peat), which should allow for re-establishment of 
wetlands following closure.  There are, however, instances where there is some 
level of uncertainty with expecting wetlands to be returned to pre-development 
condition.  Petro-Canada acknowledges those instances so that a “realistic” 
expectation of wetland re-establishment can be document. 

First, Petro-Canada does predict that wetlands that occur on well sites are 
expected to be reclaimed to wetlands.    Re-establishment where roads extend 
through large wetland complexes is less certain.  For example, the south road to 
pads MRP-3 and MRP-4 extends through a wetland complex that consists of 
Labrador Tea Black Spruce-White Spruce (h1) and fen (k2), which occur on 
Muskeg 1 and Muskeg 2 soils.  Due to the hydrological regime associated with 
these soils, it main not be possible to return the site to pre-disturbance land 
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capability and thus a fen wetland type.  It is more likely that these sites will 
become drier and as a result will be more representative of a Class 3 Land 
Capability Rating or of Labrador Tea Black Spruce-White Spruce (h1). In other 
instances, small gleysolic depressions (e.g. Algar soils) will likely not be replaced 
on well pads following closure and as such, these sites would be more 
representative of Class 3 or h1 ecostie phase.  A complete summary of expected 
land capability changes is provided in the 10 Year Conservation and Reclamation 
Plan. 

Petro-Canada, however, will strive throughout the life of the project to look for 
opportunities to maintain wetlands on the MacKay River Lease, wherever 
possible. 
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#63. C&R Plan Lacking Reclamation Monitoring 

Monitoring reclamation is an important management tool. No details on a 
reclamation monitoring program were included in the C&R plan. 

Provide a detailed monitoring program that includes communication with 
stakeholders and an early detection system in the event of unsuccessful 
reclamation outcomes. 

PC Response: 

Petro-Canada plans to develop and submit Reclamation Monitoring Plan in 2007 
in compliance with existing AEPEA approval conditions. Petro-Canada plans to 
undertake successive reclamation (i.e., early detection system) whereby 
information gathered can be applied to future reclamation initiatives. 

ACFN Comments: The reclamation monitoring plan is critical for stakeholder buy-
in. 

ACFN Recommendation: Include the reclamation monitoring plan in the Detailed 
10 Year C&R Plan. 

PC Response: 

Petro-Canada is required to undertake consultation on the Reclamation 
Monitoring Plan prior to submission of the formal plan.  Key elements of the 
elements of this plan may include: 

• Species composition and percent cover, 

• Invasive Species assessment, 

• Supplemental planting of traditional shrubs and/or key wildlife species 

• Soil and soil chemistry assessment, and 

• Drainage assessment. 

This final plan will be submitted following consultation to regulators and 
stakeholders. 
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63.5 New Issue: Petro-Canada’s approach to reclamation planning. 

ACFN Comments: Petro-Canada has provided a Conceptual C&R Plan (2005) and 
a Detailed 10 Year C&R Plan (2006) and promises a Detailed C&R Plan in 2007. The 
Detailed 10 Year Plan has no detail, does not address monitoring requirements, 
and lacks information on reclamation for wildlife (the few points made relate to 
impact mitigation not reclamation). 

ACFN Recommendation: Stakeholders require a detailed closure and reclamation 
plan in order to understand the long-term effects of the project on the landscape 
and on traditional land use. This information needs to be provided now and not 
deferred until after approvals are received. 

PC Response; 

Petro-Canada plans to undertake consultation on reclamation monitoring prior to 
submitting a Reclamation Monitoring Plan.  Petro-Canada views this consultation 
to be critical for developing a reclamation monitoring program that is both 
comprehensive and reflects the interests of both stakeholders and regulatory 
authorities.   
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#64 Unclear How C&R Plan Will Balance Forestry & Traditional Land Uses 

• The C&R Plan states that Petro-Canada is committed to ongoing consultation 
with Aboriginal groups and trappers. 

Petro-Canada indicates that it will decide on final land uses and reclamation later 
based on input from various stakeholders and provincial regulators.  DW3 

Clarify how the C&R Plan will balance forestry interests with traditional land use 
interests. 

PC Response: 

Through consultation efforts followed by regulatory directions, Petro-Canada will 
attempt to incorporate stakeholder input in reclamation planning and activities. 
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2.4 HUMAN ENVIRONMENT 

2.4.1 Traditional Land Use 

#65. Loss of Access to Traditional Lands 

The SEIA notes (Vol. IIIA, page 3-19) that many Aboriginal people in the Region are 
involved in a cultural transition – between the subsistence and wage economy, 
and that “the needs of Aboriginal communities are changing”. There is a 
multiplicity of issues raised by those trying to remain close to the land and to 
operate in or close to the wage economy. Many ACFN members participate in a 
‘mixed’ economy that combines parts of both. The losses of access to the land 
results in a loss of cultural practices. This is both an economic loss and a cultural 
loss. 

Discuss how Petro-Canada will work with the ACFN and other First Nations 
regarding access to traditional lands affected by the Project. 

PC Response: 

Petro-Canada currently consults with registered trappers and follows a trappers' 
compensation program within the MRE Principal Development Areas. Petro-
Canada plans to consult with affected First Nations as part of the access 
management plan. 
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#66. Direct and Indirect Impacts on Traditional Land Use 

The use of the land by First Nations peoples has and will continue to be affected 
by industrial development in this region. However, no direct evidence of this has 
been considered in this assessment. One indicator of this economic and cultural 
change could be the changes in the trapping activity in the region over the past 2 
or three decades. The number of trap lines and their success could be a possible 
indicator of change. 

Discuss and present data on the changes in the region to the number and success 
of trapping over the past several decades. 

PC Response: 

An assessment of the impacts to trapping is provided in the in the Contemporary 
Land Use Section Volume IIC, Sections 7.5.2.1.5 and 7.5.2.2.3. Volume IIC, 
Section 7, Table 7-6, Page 7-12 and Figure 7-6 shows the trap lines affected 
within the LSA and RSA. There is predicted to be 40.96 km2 in the LSA and 
approximately 625.95 km2 in the RSA. The Traditional Land Use (Volume IIC, 
Section 6) provides trapper perception of changes to trapping activity in the 
region. 
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2.4.2 Human Health 

#67. Wider Health Impacts of Industrial Development Not Addressed 

The Human Health Risk Assessment (HHRA) does not address health impacts 
outside its narrow focus on exposure to chemicals of potential concern - even 
though the wider interpretation of health impacts are likely to present tangible and 
more far reaching human health implications.  

Petro-Canada should qualitatively explore the health issues which currently exist 
within the ACFN community and, following consultation with the community, 
consider what cost-effective programs might off-set negative health impacts.. 
Petro-Canada should consider the value of an Ecosystem Health approach (i.e. 
community health, holistic health, population health, ecological health, etc.) and 
of adopting an Ecosystem Health component in support of the Project application. 

Discuss a more wholistic model for human health and explore what programs 
could be devised to promote health in the community to offset potential negative 
health impacts of the industrial development. 

PC Response: 

Petro-Canada generally supports an Ecosystem Health approach and a wholistic 
model for assessing human health. Petro-Canada supports regional initiatives 
such as WBEA’s HEMP and CEMA’s TMAC Programs have and are currently 
planning regional health monitoring programs. 

ACFN Comments: Petro-Canada agreed with the Ecosystem Health approach and 
in part support CEMA and HEMP regional initiatives. However, the regional 
initiatives embodied in CEMA and HEMP do not address the larger issue of 
Ecosystem Health. The very presence of industrial operations contributing 
pollution to the ACFN environment can be assumed to have a negative impact on 
health through stress and cultural impact (if not directly) and that assumed health 
impacts can be ‘offset’ by industrial support of the ACFN Community Health 
Strategy. 

ACFN Recommendation: Support the emerging ACFN Community Health Strategy, 
over and above participation in the regional initiatives. 

PC Response: 

Petro-Canada will consider supporting the emerging ACFN Community Health 
Strategy but would require more information on scope and budget. 
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3.0 SOCIO-ECONOMIC COMPONENTS 

3.1 SETTING AND SITUATION 

#68. SEIA Incomplete 

The Socio-Economic Impact Assessment (SEIA) appears to be incomplete 
(according to the final Terms of Reference) in several key areas. These include 
baseline data, workforce requirements, and plans for employment, training, and 
economic development (see below). 

Describe how Petro-Canada plans to provide the information lacking in the SEIA. 

PC Response: 

Determination of completeness is the responsibility of regulators. Petro-Canada 
will address deficiencies identified by the regulators with respects to the Terms of 
Reference. 
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#69. Incomplete Aboriginal Baseline Data 

The EIA (SEIA) is incomplete, as there is insufficient baseline information 
presented on the Aboriginal communities in the RMWB region, the First Nations 
located in the RMWB region, and the ACFN membership. Issues highlighted in the 
report, such as the number of emergency room visits at the Fort McMurray 
hospital, are interesting information and do have a direct impact on the Regional 
Municipality of Wood Buffalo, but these indirectly affect the members of the 
ACFN. Information on the socio-economic impacts on ACFN is not included in the 
assessment.  

The assessment of the MRE Project should determine the socio-economic needs 
of the Aboriginal, First Nations, and ACFN communities and develop a 
comprehensive baseline study. It should include an assessment of health, 
psychological, economic, and updated demographic information. The EIA uses 
Regional Municipality of Wood Buffalo information in its assessment and this 
2004 data speaks specifically to the issues of Fort McMurray residents, but it does 
not factor Aboriginality into the data. The Aboriginal people in the area have a 
long-standing affiliation with the region and have specific and unique needs.  

This baseline study should include but are not be limited to: 

• Demographic make up of aboriginal community in the RMWB 

• Demographic make up of the individual First Nations in the RMWB region 

• Demographic make up of the ACFN membership 

• Education levels within the Aboriginal, First Nations, and ACFN communities 

• Employment levels within the Aboriginal, First Nations, and ACFN 
communities 

Provide complete baseline information on the aboriginal communities in the 
region. 

PC Response: 

The Athabasca Tribal Council (ATC) All Parties Core Agreement, of which Petro-
Canada and ACFN are members, has conducted a labour pool analysis and a 
labour market analysis for 2005-2015. These reports, speak in part to the issues 
raised by ACFN. At the request of the ATC the information in the reports are not 
to be made public.  

Petro-Canada has supported more than 40 regional organizations in the Wood 
Buffalo since 2003 in the areas of:  

• The Environment 

• Culture 
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• Recognition Awards 

• Education 

• Training 

• Community Wellness 

• Community Celebrations  

Petro-Canada has a socio-economic agreement with ACFN and plans to 
continue to negotiate with ACFN with respect to these issues.  

ACFN Comments: Supporting regional organizations is part of being a good 
corporate citizen but it does not address the lack of data for existing baseline 
regional socio-economic conditions.  

Demographics are more than labour pool analysis and labour market analysis. 
The demographics of the Aboriginal community are very different from those of 
mainstream society and must be viewed separately. 

ACFN Recommendation: Further develop the existing regional socio-economic 
baseline. Expand information beyond labour pool and labour market analyses. 
Include population demographics with respect to the Aboriginal community 

PC Response: 

Petro-Canada understands that ACFN has commissioned a review that identifies 
the demographics of ACFN. The Company also understands that the information 
in this review is owned by ACFN.  
 
The above recommendation requests inclusion of population demographics with 
respect to the Aboriginal community. Petro-Canada is more than willing to 
consider assisting in collecting additional demographic information pertaining to 
ACFN but would need to know where specific gaps are given the availability of 
information in the ATC 2003 Labour Pool Analysis, the 2005-2015 Labour Market 
Analysis and the ACFN Socio-Economic Review.   
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#70. Aboriginal Population Demographics Not Considered 

The demographics of the Aboriginal population in the Wood Buffalo region 
indicates that it is a young population (approximate mean age of 25 years). This is 
even younger than the non-aboriginal population. In addition, Aboriginals 
comprise approximately 12.5% of the regional population – more than double the 
proportion in Alberta as a whole. This makes the Aboriginal population distinct 
and an important consideration in the overall demographics and workforce for the 
region. However, it does not appear that this was fully considered in the 
assessment of impacts or benefits of the project or regional development. 

Discuss the implications that the Aboriginal population, and its unique 
demographics, has on the considerations of workforce and other aspects of the 
SEIA for this Project. 

PC Response: 

Please refer to response to Question #69. 
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3.2 EMPLOYMENT AND BUSINESS OPPORTUNITIES 

#71. Insufficient Details on Aboriginal Employment Opportunities 

The SEIA for the MRE Project application discusses the workforce requirements 
for construction and operation of the Project. However, the information on the 
opportunities for local aboriginal peoples is lacking. 

Hiring local is a smart and economical strategy for industry. Locals are 
acclimatized to the environment, and they usually have housing, established 
medical and professional links, familial ties in the area, and a network of friends 
and or supports. In addition, their earnings help sustain the local economy and 
stay in the region – which is not the case with outside camp workers.  CV1-6 

Describe how local aboriginal peoples, with specific reference to the ACFN, will 
help fulfill the Project employment requirements. 

PC Response: 

Petro-Canada’s Policy entitled, “Commitment to Canada’s Aboriginal Peoples” 
state that Petro-Canada will:  

• “Encourage Aboriginal students to achieve high school graduation and 
continuing post-secondary education.” 

• “Support the development of education and/or specified training programs, 
which will enable Aboriginal peoples to meet Petro-Canada’s employment and 
business requirements.” 

• “Ensure equal access to employment with Petro-Canada.” 

• Encourage employment opportunities for Aboriginal peoples working as or for 
suppliers and contractors to Petro-Canada.” 

• “Create and sustain a positive work environment for Aboriginal employees 
working for Petro-Canada directly or through principal contractors.” 

• “Align business opportunities to optimize local aboriginal contractors 
capabilities, consistent with company principles and policies regarding 
acquisition of goods and services.” 

• “Encourage its principal contractors and/or alliance partners to meet or 
exceeds these commitments, as applicable, through policies or practices of 
their own.” 

• “Provide management and staff with an understanding of the cultural diversity 
of Aboriginal peoples with the areas of our operations/exploration.” 

ACFN Comments: The SEIA does not include details of programs supporting the 
Aboriginal employment opportunities. 
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ACFN Recommendation: Provide detailed plans, timelines, and measurable goals 
which support Aboriginal employment opportunities.  

PC Response: 

Petro-Canada will work closely with the ACFN to develop an annual action plan 
under the five key concern areas including Employment. Within this action plan 
we will include a strategy that will provide ACFN members with opportunity for 
employment within our MacKay River Operation. 
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#72. Details on Aboriginal Employment in the Region Lacking 

The federal Employment Equity legislation requires that the oil sands companies 
must strive to achieve a workforce that is representative of the regional 
population. Aboriginal people comprise approximately 12.5% of the population, 
thus the companies should have an Aboriginal workforce comparable to this. 
There are many Aboriginal people employed by or contracted by the oil sands 
companies. However, there is only limited data and analysis presented in the SEIA 
on the employment rates of Aboriginals (either in general or locally) in the region 
– or for Petro-Canada specifically. 

Present and discuss an analysis of the Aboriginal employment rates within the 
region, with specific reference to Petro-Canada and local Aboriginal peoples. 

PC Response: 

The Athabasca Tribal Council (ATC) All Parties Core Agreement, of which Petro-
Canada and ACFN are members, has conducted a labour pool analysis and a 
labour market analysis for 2005-2015. These reports, speak in part to the issues 
raised by ACFN. At the request of the ATC the information in the reports are not 
to be made Public.  

ACFN Comments: Compliance with the Employment Equity Act (EEA) is not 
addressed. Petro-Canada can declare its Aboriginal workforce numbers without 
breeching its obligations to the ATC. 

ACFN Recommendation: Declare Petro-Canada’s regional Aboriginal workforce 
and identify whether the numbers are in compliance with the company’s 
commitment to the EEA. 

PC Response: 

Petro-Canada has been working with ATC to hire apprentice positions with our 
MacKay River operation. We will report to ATC and ACFN current aboriginal 
employee numbers on a quarterly basis and strive to continue to provide 
employment opportunities to qualified individuals for ACFN and other aboriginal 
people in the region.  
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#73. Details of Plans to Support Aboriginal Economic Development Lacking 

There is insufficient information presented on the economic development 
opportunities for local aboriginals with regard to contracting and private 
business. Many ACFN Members operate small businesses that service the oil 
sands operations. In addition, the ACFN Group of First Nation Companies offers a 
wide range of business services.  

There is also a concern regarding sub-contracting by larger firms outside of the 
region. In many cases these firms tend to exclude local Aboriginal businesses 
from their list of preferred contractors – if for no other reason than their size (they 
may be unaware of their existence or the services offered). 

Discuss with the ACFN the potential economic development opportunities that are 
presented by this Project for FN businesses (specifically for ACFN member 
businesses and for ACFN Group of Companies). 

PC Response: 

These matters can be discussed as part of the socio-economic agreement 
negotiations.  
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#74. Lack of Aboriginals in Management Positions 

The SEIA correctly notes that there is a lack of Aboriginals in senior technical or 
management positions within the oil sands industry – despite the demographics 
in the region or the workforce in general. Métis, Aboriginals, and First Nations 
peoples are gaining education and training credentials at an unprecedented rate. 
However, this has not translated into a proportionate increase in senior positions. 
The majority of Aboriginal workers are employed in low-level labourer positions. 

Many Aboriginals are persuaded to take technical or vocational training right out 
of high school, rather than pursue professional or technical training at a post-
secondary institution that could assist them to achieve higher level positions 
within the companies. 

Discuss what Petro-Canada, or Industry, could do to address this inequity in the 
employment of Aboriginals in the oil sands companies. 

PC Response: 

Petro-Canada is a member and funder of the ATC All Parties Core Agreement. 
One of the Agreement’s sub-committee is the Sustainable Employment 
Committee, which was established to increase employment opportunities for 
members of the First Nations making up the ATC. 

Petro-Canada requires its employees at the McKay River Project to have a 
minimum of grade 12 so more opportunities for advancement are open to all 
employees.  

Petro-Canada provides bursaries to Aboriginal students as means of supporting 
post-secondary education.  

ACFN Recommendation: Provide mentoring programs to move Aboriginals into 
more senior positions within the company.  

PC Response: 

Petro-Canada will work with ACFN and ATC to identify mentoring programs that 
will assist aboriginal employees to opportunities for advancement.  Petro-Canada 
has been working with ATC to hire apprentice positions at our MacKay River 
Operation.  Petro-Canada also expects opportunities to arise in the development 
of the annual action plan (See response to Question #71). 
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3.3 EDUCATION AND TRAINING 

#75. Success of Aboriginal Upgrading Programs not Analyzed 

The SEIA correctly notes (Vol. IIIA, Appendix I, page xxiii) that there is a general 
problem with high school drop-outs in the region and the need for upgrading 
programs or trades training in First Nations’ communities. While there are well-
funded programs in place for technical training for trades in Fort McMurray, these 
programs are not well received as the community and financial supports for 
individuals coming from other communities are not often there. 

Discuss the success rates of the technical programs and how the industry plans 
to address the shortfalls of these programs (i.e. supports). 

PC Response: 

See responses to # 74 above.  

Petro-Canada will continue to participate and be a funder of regional education, 
training and employment initiatives jointly identified by First Nations and industry 
to address region-wide issues. Therefore, if these parties embark on an 
assessment of local and regional technical programs, Petro-Canada will provide 
the appropriate level of support. 

ACFN Recommendation: Promote new initiatives to ensure increased 
education/training for Aboriginals. Commit resources to periodically assess the 
effectiveness of these initiatives and adjust the initiatives accordingly to increase 
the likelihood of success. 

PC Response: 

ACFN and Petro-Canada are members of the ATC All Parties Core Agreement 
Sustainable Employment Committee. This committee is planning to build a 
Training and Employment Strategy based on the ATC Labour Pool Analysis and 
the Regional Market Analysis. This committee operates at the pleasure of the five 
ATC chiefs. Petro-Canada will participate in the development of this strategy.  

Petro-Canada believes regional initiatives should be periodically evaluated but it 
should involve all First Nations and industry to ensure the evaluation is 
comprehensive. Therefore, Petro-Canada supports ACFN desire to have regional 
education and training initiatives periodically assesses and will provide data and 
information about its operations as required.  
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#76. Training Opportunities Need to be Improved 

The SEIA correctly notes that there is an issue with regard to the training 
opportunities for Aboriginals in outlying communities. These need to be evaluated 
and improved to meet the needs of the communities and individuals wanting 
technical employment training. 

Discuss how Petro-Canada, or the Industry, will address the gap in technical 
training in outlying Aboriginal communities such as Fort Chipewyan. 

PC Response: 

See response to # 75 above 

ACFN Recommendation: Promote new initiatives to ensure increased 
education/training, such as apprenticeships and job shadowing. Promote 
programs within, rather than outside, the community. 

PC Response: 

Petro-Canada will support new or revised initiatives that are developed by the 
ATC All Parties Core Agreement Training and Employment Strategy.   Also see 
responses to Question 70 and 71. 
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3.4 HOUSING 

#77. Inadequate Description of Housing and Infrastructure Impacts 

The SEIA notes (Vol. IIIA, Appendix P, page xix) that because many of the region’s 
aboriginal residents live on or near reserve communities, that the impacts on 
housing and infrastructure are different from those felt in Fort McMurray. While 
this may be true, Aboriginal people live throughout the region and they are more 
likely than non-aboriginals to live outside of organized communities. However, 
those Aboriginal peoples living in Fort McMurray face the same, if not greater, 
hardships as non-aboriginals. 

Discuss the impacts of regional development on the housing needs and issues 
facing Aboriginal people living in Ft. McMurray. 

PC Response: 

The McKay River Expansion will increase the present compliment for normal 
plant operations at McKay River Employees from 55-60 people to about 130 
people. Some portion of the additional people will already be current residents of 
the region. Therefore, the Expansion will not significantly impact housing in the 
region.  

Petro-Canada will continue to participate and be a funder initiatives jointly 
identified by First Nations and industry to address region-wide issues. Therefore, 
if these parties embark on an assessment of local and regional housing issues 
facing Aboriginal peoples, Petro-Canada will provide the appropriate level of 
support. 

ACFN Comments: The demand for housing in Fort McMurray has already 
stretched beyond supply. There is an assumption that existing employees have 
suitable housing and that the need for an additional 60 housing units will not be 
problematic. The impact on the Aboriginal community is not addressed 
specifically. 

ACFN Recommendation: Address the issue of inadequate housing and 
infrastructure, in the Fort McMurray area, for Petro-Canada Aboriginal employees.  

PC Response: 

Petro-Canada does not have any housing programs for any of their employees, 
however, we work with individual employees to assist with their housing needs 
on a temporary basis when they are relocated or new hires with the organization. 

Petro-Canada will continue to participate with RIWG on the housing committee 
and stay engaged with the committee to assist with Regional housing strategies. 
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3.5 OTHER 

#78. Success of Agreements not Analyzed 

The SEIA cites several agreements that Petro-Canada is a party to, including the 
Métis Industry Consultation Agreement, the Fort McKay First Nation Agreement, 
the All Parties Agreement, and the various Industry Relation Corporations 
agreements. While these are important agreements, there is no attempt to provide 
evidence (quantitatively or qualitatively) of the success or results of these 
agreements. 

Discuss the success and results that have been achieved by the various 
agreements that Petro-Canada is party to with Aboriginal, Métis, and First Nations 
in the region. 

PC Response: 

Petro-Canada believes that the success of regional agreements requires all 
parties to participate in such an evaluation as was the case with the 2005-2015 
Labour Market Analysis and the 2003 Labour Pool Analysis.  

Petro-Canada will participate in regional initiatives designed to address this 
issue. 

ACFN Recommendation: Take a lead role in determining the effectiveness and 
efficiency of the social agreements already in place. 

PC Response: 

Petro-Canada will ensure a monitoring and evaluation component is built into its 
socio-economic agreements with ACFN. Petro-Canada will participate in regional 
programs that evaluate the regional socio-economic concerns such as RWIG but 
will not unilaterally undertake an evaluation of regional agreements or 
agreements they are not signatories to.  
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4.0 CUMULATIVE ENVIRONMENTAL ISSUE 
COMPONENTS 

#79. Incremental Withdrawal From Land Base for Traditional Use 

Regional industrial activity is causing major and permanent structural alterations 
to the land, negatively affecting vegetation, wildlife, and the ability of First Nations 
to access and use the land for traditional purposes. With each new project, small 
or large, there are nearly permanent diminishing areas of land available for 
traditional purposes. This is exacerbated by the degradation of the environment 
from air and water pollution and hydrological changes. 

Discuss how this issue could be addressed. 

PC Response: 

Petro-Canada has responded to this issue as part of the Cumulative Effects 
Assessments in the EIA.  
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#80. Cultural Loss Due to Reduced Access to the Land 

Reduced access to the land from regional oil sand mining activities results in lost 
opportunities for cultural practices and cultural retention; such as loss of 
language, knowledge of how to live off the land, passing along oral traditions and 
traditional knowledge, harvesting traditional plants, and healing the land. 

Discuss how this issue could be addressed. 

PC Response: 

Petro-Canada has developed an access management plan as part of the MRP. 
Petro-Canada will consult with regulatory and affected stakeholders on updates 
to this access management plan.  
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#81. Cumulative Effects in the Regional from Oil Sands Activities 

There are a number of cumulative environmental effects in this region, many of 
which this Project contributes to, that are of concern to the First Nations peoples. 
These affect all components and the environment as a whole. Even with 
successful reclamation over the long-term, much healing of the land will be 
required. 

Discuss how this issue could be addressed. 

PC Response: 

Petro-Canada undertakes ongoing consultation with stakeholders. Petro-Canada 
participates in regional initiatives such as the Cumulative Environmental 
Management Association, Wood Buffalo Environmental Association and the 
Regional Aquatics Monitoring Program. Through these regional groups, 
environmental concerns are being addressed through research studies and/or 
monitoring programs. Petro-Canada plans to follow recommendations from these 
groups, once approved by regulators. Petro-Canada has adopted an adaptive 
management/successive reclamation approach to ensure that as new 
information, techniques and/or recommendations becomes available Petro-
Canada can modify and updates its approaches to operations and reclamation. 
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#82. Monitoring and Risk Communications Needed for Human Health 

It is becoming increasingly apparent that with multiple existing and planned oil 
sand development activities in the Region, First Nations families in Fort 
Chipewyan may become more susceptible to feeling a greater sense of loss of 
control related to what may happen to their health. This uncertainty can lead to 
anxiety resulting in increased stress. To community members, it is the 
perceptions that are real. The people do not trust the data or the analysis provided 
in project assessments, only what they know from personal experience – and they 
have seen a great deal of changes. 

Discuss how this issue could be addressed. 

PC Response: 

Petro-Canada participates and funds regional groups that have and will continue 
to undertake monitoring of human health (e.g., WBEA’s Human Exposure 
Monitoring Program and CEMA’s Trace Metal and Contaminant Committee). 
These regional health monitoring initiatives, which work directly with health units 
within Communities do serve to address issues described above. 
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#83. Incomplete Assessment of Impacts of Secondary Air Pollutants 

The assessment of ‘secondary air pollutants (such as ozone and fine particulate 
matter), raises concerns over the potential impacts of these in the region. 
Additional information is needed on the species of fine particulates found and 
their distribution (as well as the effects of meteorology on this). 

The evaluation of ground-level ozone and fine particulate matter, as well as the 
impacts of those secondary species, remains a concern. There is a need for the 
operators in the Oil Sands Region to assist the Government of Alberta in 
achieving the Canada-Wide Standards in the long term, including the “Keeping 
Clean Areas Clean” components. Current monitoring for these species is limited 
in the area. Most of that information provides little understanding of the extent 
and form (and therefore health and visibility impacts) of the particulate matter. 

Discuss how the monitoring program in the region could be enhanced to better 
assess the extent and form of the secondary species (in particular, speciation of 
fine PM and associate meteorology is essential for evaluating health and visibility 
effects). 

PC Response: 

CEMA’s Trace Metals and Contaminants (TMAC) Committee has developed the 
Trace Metal and Contaminant Management Framework to address concerns 
such as fine particulates in the region. Currently, TMAC is scheduled to re-
assess this management framework in 2008. 

Petro-Canada is a member of CEMA’s NSMWG and has supported the Ozone 
Management Framework developed by this group. If monitoring is 
recommended, then Petro-Canada will support that initiative. 
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#84. Incomplete Assessment of Regional Visibility 

While the Assessment included a brief discussion of visibility, it is limited to 
considering it as a meteorological factor in modelling. The Assessment does not 
include a complete assessment of the effects of regional emissions on regional 
scale of visibility - including the Planned Development Case. What is important to 
the ACFN is the long-term changes and trends in visibility. 

Discuss how this issue could be addressed. 

PC Response: 

This concern is best addressed through CEMA’s NSMWG with recommendations 
for monitoring implemented by the WBEA’s TEEM Program. Petro-Canada will 
continue to participate on both committees. 
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#85. Inadequate Assessment of Cumulative Wildlife Impacts 

The cumulative impacts to wildlife were not adequately discussed in this EIA. In 
particular, the cumulative impacts of the large core disturbance area (i.e. from 
open pit mining) along the Athabasca River, flanked by a ring of SAGD operations 
in terms of it being a major impediment to wildlife movement - rather than being 
considered just in terms of a percentage of the total region. 

Most of the oil sands projects are clustered together and centred on the 
Athabasca River. If developed, these projects together would, effectively form an 
impediment to wildlife that covers a distance of approximately 60 km from east to 
west and 75 km north to south. Thus, the cumulative impacts of these projects 
would likely adversely affect wildlife ecology over a very large area (and for many 
decades). 

Discuss how this issue could be addressed. 

PC Response: 

Wildlife linkage zones can be identified in the region and adjacent to the LSA. A 
core security analysis (CSA) was performed for moose, lynx, and black bear that 
identified large blocks of habitats in the landscape that are exclusive of human 
disturbances. However, wildlife must be able to move freely between these large 
blocks for various life requirements. These movement areas are referred to as 
linkage zones, and can occur on a coarse landscape level or on a fine-scale, 
site-specific basis (Servheen et al. 2001). Key linkage zones can be identified, 
and will be useful for future mitigation and management. 

Reference: 

Servheen, Christopher, J.S. Waller and P. Sandstrom. 2001. Identification and 
Management of Linkage Zones for Grizzly Bears Between Large Blocks 
of Public Land in the Northern Rocky Mountains. U.S. Fish and Wildlife 
Service and University of Montana. 87pp. 
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5.0 POLICY ISSUE COMPONENTS 

#86. Absence of FN Membership on RIWG 

The Regional Infrastructure Working Group (RIWG) consists entirely of resource 
representatives and those who have a vested interest in the ‘development’ of the 
region. There are no Aboriginal or First Nation representatives on RIWG. It could 
be argued that they have at least as big of interest in these matters. 

PC Response: 

Petro-Canada acknowledges ACFN’s concern regarding lack of membership on 
RIWG. 
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#87. Keeping Clean Areas Clean 

The Canada Wide Standard requires that Alberta, as signatory, abide by the 
protocol for ‘Keeping Clean Areas Clean’, which is based on a non-degradation 
approach. This protocol defines ’Clean’ areas as those areas that are not 
impacted. There is no clear description of what defines a ‘clean’ area, how to 
manage ‘clean’ areas, and what happens when an area is no longer ‘clean’. 

PC Response: 

Petro-Canada supports the principles of “Keeping Clean Areas Clean”.  Petro-
Canada acknowledges ACFN’s comment and would encourage ACFN to contact 
regulators with this concern. 
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Our Groundwater specialist also reviewed the Petro-Canada responses to the 
AEUB and AENV SIR and had a few comments and recommendations for these 
responses with respect to the ACFN: 

Issue #39. Describe the reduction in groundwater quantity in the Birch Channel 
Aquifer due to pumping of groundwater for the project, the MRP and Dover 
Projects. 

ACFN Comments: There are some uncertainties in model results. 

ACFN Recommendations: Ongoing monitoring of groundwater levels should 
provide for verification of predictions. 

PC Response: 

As part of the annual groundwater monitoring program groundwater levels will be 
measured, tabulated and compared to historical results. This information could 
be used to verify the predictions of the model results.  

Issue #40. Prepare a table and map that summarizes the maximum cumulative 
increase in drawdown in the water table. What is the additional drawdown to the 
west at maximum pumping rates? 

ACFN Recommendation: Ongoing monitoring in the vicinity of the proposed water 
wells is necessary to confirm predictions. 

PC Response: 

To the west of the PDA, total drawdown at the water table (Figure 40-2) 
compared to baseline conditions is about 1-2 m outside the upgradient wetland 
and less than 0.1 m inside the wetland area at maximum licensed withdrawal 
rates.  Drawdown at the water table (Figure 40-2) is less than drawdown in the 
Birch Channel Aquifer itself (Figure 40-1) due to the hydraulic isolation provided 
by the overlying till-confining materials.  At the water table, drawdown inside the 
upgradient wetland is less than drawdown outside the wetland area due to 
enhanced recharge over the wetland area as a result of local ponding conditions. 

Issue #41. C1mplete a field-verified water well survey and provide data to AENV. 

ACFN Comments: Field-verified survey is normally a requirement of a water 
license application. 

ACFN Recommendation: Support need for the survey to ensure no ACFN 
members have groundwater supplies (well or spring) that could be negatively 
impacted. 

PC Response: 

Petro-Canada intends to complete a field-verified survey of the area prior to 
initiation of water withdrawal activities in support of the proposed MRE. 
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Issue #42. Provide the magnitude of impact the pumping of groundwater from the 
Birch Channel Aquifer will have on the tributaries to the MacKay River. 

ACFN Comments: The impact on the MacKay River should be minor since the 
tributaries east of the project development area are a very small portion of the 
MacKay River Watershed. 

ACFN Recommendation: Conduct ongoing monitoring of the MacKay River water 
flows. Should MacKay River flows become low, reassess the impact of the 
pumping of groundwater from the Birch Channel Aquifer water wells utilizing the 
ongoing groundwater water level data. 

PC Response: 

The effect on tributaries to the MacKay River due to groundwater withdrawal from 
the Birch Channel Aquifer will be to reduce their baseflow contribution by roughly 
9%. This will only occur in areas M7 and M10 where the tributaries overlie the 
Birch Channel Aquifer. 

Issue #45a. How will Petro-Canada ensure model predictions are accurate? 

ACFN Comments: Ongoing monitoring is always emphasized by ACFN-IRC. 

ACFN Recommendation: Continue ongoing monitoring and validation of computer 
model predictions. 

PC Response: 

Petro-Canada intends to re-assess the groundwater model predictions using data 
generated from future monitoring activities to validate model predictions. 

Issue #45b. Will the model be updated based on monitoring data? 

ACFN Comments: The model should be updated and predictions reassessed if the 
monitoring data deviate significantly from that predicted. 

ACFN Recommendation: Provide annual updates to the ACFN-IRC showing model 
predictions versus results from ongoing monitoring. Significant deviations trigger 
the need to update the model and reassessment of model predictions and their 
implications. 

PC Response: 

If significant deviations from model predictions are noted following initiation of 
water withdrawal activities, Petro-Canada will consider updating the model to 
provide more accurate predictions as to aquifer response and potential 
implications for surface water resources. 

Issue #48. Provide explanation of mitigation measures available to deal with a 
casing failure. 
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ACFN Recommendation: Advise the ACFN-IRC of any casing failures. 

PC Response: 

Mitigation measures for a casing failure are outlined in Section 2.5.2.2 of Volume 
IIB. These include: 

• Installation of surface casing over the entire thickness of Quaternary deposits 
at all SAGD wells, thus protecting against a direct release into those 
sediments. 

• Casing “pressure and flow” monitoring on SAGD wells in order to detect and 
react to anomalous well conditions, which may include well depressurization 
and flowback of one or more SAGD wells. 

• Implementation of investigative and remedial activities, if required. 

Petro-Canada will also notify the AEUB and Alberta Environment, as required, in 
the event of a casing failure. 

Issue #49. What is the potential for SAGD heating to cause compounds such as 
arsenic to move and what affects will this have on the groundwater? 

ACFN Comments: Ongoing monitoring for anomalous solutes is necessary. 

ACFN Recommendation: Include the results of such monitoring as part of an 
annual update to the ACFN-IRC. 

PC Response: 

Although a potential may exist that anomalous solutes may be liberated by 
SAGD well heating, sources and appropriate geochemical conditions must also 
exist. This effect has not been confirmed; however, Petro-Canada intends to 
investigate this possibility at one of its operating SAGD pads as part of this 
proposed expansion. 

Issue #50. When does the leachate pumping from the leachate collection system 
around each cell stop? 

ACFN Comments: What if the recovery of leachate must continue for years after 
closure? Will Petro-Canada be around to do it? 

ACFN Recommendation: Confirm the existence of and identify planned measures 
to continue leachate recovery after closure of this project. 

PC Response: 

Leachate pumping from the leachate collection system will continue until such 
time that it can be demonstrated that residual impact will not lead to adverse 
effects to local groundwater or surface water resources. In addition, financial 
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security is a requirements of all operators of an approved facility in the event the 
company cannot meeting those obligations. 

Issue #51. What alternative water sources has Petro-Canada considered in order 
to comply with the Water Conservation and Allocation Policy for Oilfield Injection 
Purposes (2006)? 

ACFN Comments: Petro-Canada recycles water and indicates that it will continue 
to assess technologies for ways to reduce water requirements. 

ACFN Recommendations: Provide the ACFN-IRC with periodic updates on new 
options for reducing water use from the various companies developing oil sands 
projects. While it is unlikely a new technology would be overlooked, this may help 
ensure that makeup water use can be reduced whoever possible. 

PC Response: 

Petro-Canada has considered all of the potential alternative sources listed in the 
Water Conservation and Allocation Guideline for Oilfield Injection. These include: 

• Produced water (already recycled to 90%) 

• Saline groundwater (no feasible supply identified)  

• Non-water fluids and methods (Vapex technology being assessed) 

• Recycling options (as above) 

• Industrial wastewater (no readily available supply) 

• Municipal Wastewater (no readily available supply) 

• Potential offset water supplies (no readily available offset) 

• Pipelines and shared water sources (no readily available options) 

Petro-Canada will continue to look for feasible opportunities to reduce non-saline 
water use in its ongoing operations, including non-water options. 

Issue #52. What alternative methods, other than VAPEX and solvent co-injection, 
were considered in order to reduce the use of non-saline groundwater for this 
project? 

ACFN Comments: Use of alternatives will reduce the amount of non-saline water 
needed and is considered to be the mark of a good corporate citizen. 

ACFN Recommendation: Provide the ACFN-IRC with periodic updates on new 
options for reducing water use from the various companies developing oil sands 
projects. 
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PC Response:   

Petro-Canada plans to undertake ongoing consultation with ACFN-IRC. 

Issue #53. How many additional water source wells are required at the existing 
(MPR) facility? 

ACFN Comments: If the two observation water wells (WSW 2A and WSW 3A) are 
designated as Observation Water Wells in the License issued by AENV to Petro-
Canada, the wells are required to be maintained as Observation Water Wells 
unless the License is amended by AENV. 

ACFN Recommendation: Identify whether the Observation Water Wells in question 
are designated as such on the License. If so, clarify whether Petro-Canada will 
have to drill additional water source wells 

PC Response: 

Petro-Canada is considering the installation of two or three additional wells in 
support of the proposed expansion activities. These will be positioned in areas 
distal to the existing wells. Any groundwater use in support of oilfield activities will 
adhere to the terms and conditions of the AENV license. 

Issue #79. Statements with regard to the wetland complex west of the PDA seem 
contradictory. 

ACFN Comments: The key issue is how the wetlands to the west and east of the 
PDA respond to the pumping of groundwater. Monitoring of the water table levels 
at the two locations is very important.  

ACFN Recommendation: Confirm that the wetlands west and east of the PDA will 
be monitored prior to starting the pumping of groundwater (background data), 
during the pumping of groundwater and after the pumping of groundwater has 
ceased.  

PC Response: 

As stated in the response to Issue#40, and as noted in section 2.6 of Volume IIB, 
Petro-Canada is committed to developing and implementing monitoring programs 
to assess the effects of groundwater withdrawal on nearby surface water bodies 
including wetland complexes potentially influence by this activity. A work plan will 
be presented to AENV for approval prior to implementation. 
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