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Introduction – Kirby In-Situ Oil Sands Project
Canadian Natural understands the importance of consulting and communicating with
stakeholders and Aboriginal communities about our operations. Canadian Natural works cooperatively with the communities where it does business, with interested groups and
individuals, government agencies, and industry committees. Canadian Natural’s focus is the
development of ongoing, productive working relationships to reflect its commitment to a
long-term presence in the communities where the company operates.
Canadian Natural has a history of establishing strong working relationships with
stakeholders and Aboriginal communities. The company has gained significant experience
through the consultation programs developed for the Primrose and Wolf Lake Expansion
Project and Primrose East Expansion Project. The consultation and communications plan for
the Kirby In-Situ Oil Sands Project draws on that experience and continues to build on these
commitments to stakeholders and Aboriginal communities.
A consultation and communications plan (see Volume 1, Attachment 6) was developed for
the Kirby Project to ensure all relevant stakeholders and Aboriginal communities were
informed of Canadian Natural’s proposed plans and had an opportunity to provide input into
these plans. The consultation and communications program fulfills the requirements of the
Kirby Project Environmental Impact Assessment (EIA) Terms of Reference (Section 9.0).
The plan was reviewed and approved by AENV under the First Nations Consultation
Guidelines (AAND. 2006). The consultation and communications program is also consistent
with Canadian Natural’s commitment to responsible operations as outlined in
“Environmental Controls” Section B11.0 of this application.

C1.2

Consultation and Communications Objectives
The objectives of the Canadian Natural consultation and communications program are as
follows:
•

seek input regarding the proposed Kirby Project development plans through
ongoing proactive two-way communication with stakeholders and Aboriginal
communities;

•

identify and address issues and opportunities related to the proposed Kirby
Project;

•

contribute to Canadian Natural’s broader goals of responsible operations (i.e.,
mitigating environment, health, and safety concerns) by acknowledging,
considering, and incorporating, where possible, input from stakeholders and
Aboriginal communities;

•

fulfill regulatory requirements related to consultation and communications to
support a timely and successful regulatory application process; and
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achieve a high level of stakeholder and Aboriginal community acceptance related
to the proposed Kirby Project.

Consultation Approach
The following is an outline of the consultation approach undertaken by Canadian Natural for
the Kirby Project to ensure the consultation goals and objectives are met:

C1.4

•

identify stakeholders and Aboriginal communities in the region who may have an
interest in the Kirby Project. These include First Nations, Métis, non-Aboriginals,
trappers, regulators, special interest groups, government representatives and other
operators;

•

provide the initial consultation materials, i.e. Public Disclosure Document and
Proposed EIA Terms of Reference. These materials include contact information
for the Kirby Project and a map that clearly illustrates the location of the
proposed Kirby Project in relation to easily identified and/or commonly known
landmarks such as water bodies, roads, etc.;

•

write information and notices in a non-technical, plain language style that permits
a clear understanding of the Kirby Project;

•

facilitate information exchange and issue identification related to the Kirby
Project through discussions at community Open House sessions, individual or
group meetings, site visits, telephone calls, e-mails and other correspondence,
and updates to local groups and associations;

•

develop communication methods to facilitate ongoing consultation including
newsletters with project updates and summaries of the issues raised during Open
Houses, panel displays for Open House sessions and presentations, and our Web
site posting current information and contact information; and

•

publish public notice advertisements in the media and on our Web site to inform
stakeholders and Aboriginal communities of upcoming Open House sessions and
opportunities to comment on any regulatory submissions, i.e. the Proposed EIA
Terms of Reference.

Overview of Consultation and Communications Program
Table C1.1-1 below summarizes the key components of our consultation and
communications program and identifies the ways Canadian Natural will continue to work to
achieve our consultation goals and objectives.

Table C1.1-1:

Communication/Consultation Key Program Components

Communication/
Consultation Key Program
Components

Means of
Communication/Consultation
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Communication/Consultation

Timing

•

Identify stakeholders and
Aboriginal communities and
proactively advise them of the
proposed expansion plans and
how they can provide input

Proactively provide opportunities
for stakeholder and Aboriginal
community input and ask what
communication processes are
effective for them

Identify issues and opportunities,
record them in our data base,
and, with stakeholders and
Aboriginal communities,
determine ways to address them
effectively

Update stakeholders and
Aboriginal communities on
project developments including:
Development plans and timing
•
EIA status
•
Application timing
Ask for stakeholder and
Aboriginal community input prior
to filing of application(s)

Public disclosure document and
letters sent to stakeholders and
Aboriginal communities
•
Proposed EIA Terms of Reference
•
Web site
•
Community Open Houses
•
Conklin, AB - February 20, 2007
(> 40 guests)
•
Lac La Biche, AB – February 22,
2007 (> 25 guests)
•
Anzac, AB – March 7, 2007 (> 5
guests)
•
Newsletter following Open Houses
(April 24, 2007)
•
Public notices—EIA
•
Responses to public information
requests
•
Personal contacts
•
Meetings with groups and
individuals
•
Presentations
•
Project e-mail
•
Project phone line
•
Participation in EIA field surveys
•
Traditional Use Studies
•
Ongoing participation in
stakeholder working groups
•
Create internal stakeholder and
Aboriginal community consultation
tracking forms September 2006
•
Information from tracking forms
into data base
•
Regular review of data base for
tasks and follow-up on
commitments
•
Share consultation information with
Project team to address concerns
•
•
•
•

Newsletter following Open Houses
– Q&A session (April 2007)
Update Web site
Response to 18 public information
requests via e-mail
Paid public notices announcing
community Open Houses.
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Ongoing
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Consultation Key Program
Components
Acknowledge and document
stakeholder and Aboriginal
community input—demonstrate
how consultation has influenced
the Project

Monitor and regularly evaluate
the effectiveness of the
consultation and
communications process as it
relates to our ongoing and new
operations in the area
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Communication/Consultation
•
•
•
•
•
•
•
•
•
•

Newsletters and project updates
Open Houses and community
meetings
Display materials
Regulatory applications
Paid public notices
Personal contacts
Internal and external meetings
Open Houses
Newsletters and correspondence
Ongoing participation in
stakeholder and Aboriginal
community working groups

Timing

Ongoing

Ongoing—long-term

Communications Materials
To facilitate consultation activities, Canadian Natural prepared and distributed the following
materials:
•

Public Disclosure Document, Proposed EIA Terms of Reference (December
2006), and cover letter, and

•

Follow-up newsletter documenting the Open Houses held in February and March
2007 (issued April 2007).

Samples of these materials are provided in Attachment 6.

C1.5.1

Additional Materials
Canadian Natural prepared panel displays for the Open House sessions. Presentations were
developed for meetings with individuals and groups. The presentation materials were
designed in a clean and simple format. An electronic format (computer) was not used to
deliver the presentation; rather, the presentation materials themselves served as the catalyst
for people to ask questions, provide their opinions and discuss the issues they thought were
important. Copies of the panel display information were made available as hand-outs for
visitors to the Open Houses and information meetings. Samples of these materials are
provided in Attachment 6.
Canadian Natural’s Web site also contains information and key documents related to the
proposed Kirby Project: www.cnrl.com/assets/north_american_crude_oil_and_liquids/kirby.
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Public Notices and Advertisements
Public notices and advertisements were used to provide key information to potential
stakeholders and Aboriginal communities. Table C1.5-1 lists the various means of
advertising and promotion used including:
•

public notice of the proposed EIA Terms of Reference and Project Disclosure
Document (December 2006) and invitations for Open House sessions (February
2007) via local newspapers;

•

mail-outs of the proposed EIA Terms of Reference and Project Disclosure
Document (December 2006) and invitations for Open House sessions (February
2007) to identified stakeholders and Aboriginal communities;

•

posting the invitation to attend the Open House in Anzac in March 2007
throughout the community;

•

public notice of the Final Terms of Reference (August 2007) via local
newspapers (undertaken by Alberta Environment);

•

public notice of the application via local newspapers (to be determined – pending
initiation of regulatory review by Alberta Environment); and

•

mail-outs of the application and EIA to identified stakeholders and Aboriginal
communities (to be determined – pending discussions with Alberta
Environment).
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Table of Advertising and Promotion

Type of Advertisement/Promotion
•
•

Public Notice
Public Disclosure Document
and Proposed Terms of
Reference

•

Mail-out
Public Disclosure Document
and EIA Proposed Terms of
Reference
•
Invitation Advertisement
•
Open Houses in Conklin, AB
(Feb. 20, 2007) and Lac La
Biche, AB (Feb.22, 2007).

Location Issued
•

Bonnyville Nouvelle

Dec. 4, 2006

•

CFB Medley Cold Lake Courier

Dec. 5, 2006

•

Cold Lake Sun

Dec. 5, 2006

•

Lac La Biche Post

Dec. 5, 2006

•

Fort McMurray Today

Dec. 5, 2006

•

Edmonton Journal

Dec. 5, 2006

•

Edmonton Sun

Dec. 5, 2006

•

Calgary Sun

Dec. 5, 2006

•

Calgary Herald

Dec. 5, 2006

•

Alberta Sweetgrass

Dec. 11, 2006

•

Please see Table C1.6-1 for list
of Stakeholders and Aboriginal
Communities

Dec. 6, 2006

•

Bonnyville Nouvelle

Feb. 5 and 12, 2007

•

CFB Medley Cold Lake Courier

Feb. 6 and 13, 2007

•

Cold Lake Sun

Feb. 6 and 13, 2007

•

Lac La Biche Post

Feb. 6 and 13, 2007

•

Fort McMurray Today

Feb. 9 and 16, 2007

•

Alberta Sweetgrass

February issue (Feb.12,
2007 publication date)

•

Conklin community newsletter

February issue

•

Please see Table C1.6-1 for list
of Stakeholders and Aboriginal
Communities

Feb. 5, 2007

•

Anzac Municipal Office

Feb. 28, 2007

•

Alberta Sweetgrass

Sept. 7, 2007

•
•
•
•
•

Bonnyville Nouvelle
CFB Medley Cold Lake Courier
Cold Lake Sun
Lac La Biche Post
Fort McMurray Today

Week of Sept. 10, 2007

•

To be determined

To be determined –
pending initiation of
regulatory review by
Alberta Environment

•

•

Mail-out
•
Open House invitation

•

Posters
Open House in Anzac, AB
March 7, 2007
•
Public Notice
•
Notice of Final Terms of
Reference (undertaken by
Alberta Environment)

Publication Date

•

•
•

Public Notice
Notice of Application
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Identified Stakeholders and Aboriginal Communities
Individuals or groups who may be potentially affected by, or who have previously expressed
interest in, our operations were identified and are listed in Table C1.6-1 below. AENV
identified a potential for the project to have a potentially adverse affect on the Beaver Lake
Cree Nation, Cold Lake First Nations, Fort McMurray First Nation and Whitefish Lake First
Nation and added these Aboriginal communities to Canadian Natural’s list of stakeholders.
Those communities along with other stakeholders identified in Table C1.6-1 were sent the
information listed in Section C1.5.

Table C1.6-1:

Stakeholders and Aboriginal Communities

Stakeholder/Community Group

Name
•
•
•
•
•
•
•
•
•
•

CFB Cold Lake Air Weapons Range

•
•
•
•
•
•
•

Beaver Lake Cree Nation (BLCN)
Chard Métis Local #214
Chipewyan Prairie Dene First Nation (CPDFN)
Cold Lake First Nations (CLFN)
Conklin Métis Local #193
Fort McMurray #468 First Nation (FM #468 FN)
Heart Lake First Nation (HLFN)
Métis Nation of Alberta—Region 1
Whitefish Lake First Nation #128 (Goodfish) WLFN #128
Alberta Community Development (now Alberta Municipal Affairs
and Housing)
Alberta Energy
Alberta Energy and Utilities Board
Alberta Environment
Alberta Health and Wellness
Alberta Transportation (now Alberta Infrastructure and
Transportation)
Alberta Sustainable Resource Development
Department of Fisheries and Oceans
Environment Canada
Canadian Environmental Assessment Agency
Canadian Coast Guard
Saskatchewan Environmental and Resource Management
Range Control for Department of National Defence

Special Interest Groups

•

Oil Sands Environmental Coalition

•

Lac La Biche Region Industry Consultation Committee

•
•
•
•
•

Regional Municipality of Wood Buffalo
Lakeland County
Lac La Biche
Conklin
Janvier

•

Anzac

First Nations and Métis Groups

Provincial and Federal Regulators and
Other Government Departments

•
•
•
•
•

Interested Residents
•
business opportunities
•
employment opportunities
•
general information
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Stakeholder/Community Group

Name

Trappers

•

with registered trap lines within the project area

Other industries/operators

•

Either in the area, or

•

Who may have a broader interest in the project

•
•
•

Cumulative Environmental Management Association (CEMA)
Wood Buffalo Environmental Association (WBEA)
Regional Aquatic Monitoring Program (RAMP)

•
•

Regional Infrastructure Working Group (RIWG)
Local Member of Parliament

•
•
•
•
•
•
•

Member of Legislative Assembly – Fort McMurray/Wood Buffalo
Member of Legislative Assembly – Lac La Biche/St. Paul
Mayor of Regional Municipality of Wood Buffalo
Reeve of Lakeland County
Mayor of Lac La Biche
Canadian Natural employees
Industry members

Regional Stakeholder Working Groups

Federal Government Representatives
Provincial Government Representatives
Municipal Government Representatives

Corporate Individuals

C1.7

Aboriginal Consultation
First Nations and Métis groups were found to comprise the majority of potentially affected
groups in the project area. Aboriginal consultation consequently has been the main focus of
public consultation activities for the Kirby Project. Canadian Natural’s Aboriginal
consultation and communications program was designed to comply with the requirements of
the Government of Alberta’s First Nations Consultation Guidelines on Land Management
and Resource Development. AENV reviewed and approved the consultation and
communications plan under its First Nations Consultation Guidelines (AAAND. 2006).
Consultation was conducted with First Nations as well as Métis groups that Canadian
Natural and AENV identified as potentially affected by the Kirby Project and as listed in
Table C1.6-1. Collectively these First Nations and Métis groups will be referred to as the
“Aboriginal Communities”.
It should be noted that, as more information became available, the number of potentially
affected Aboriginal communities greatly expanded from the five originally identified by
Canadian Natural as potentially affected by the Kirby Project. AENV reviewed the project
area and based on traditional land use maps decided there could be potential effects on four
other First Nations communities and added those communities to our list of stakeholders.
This decision resulted in Canadian Natural undertaking a challenging, multifaceted process
that needed to acknowledge and address distinct cultures, complex socio-economic and
political issues, as well as the special requirements and competing interests of each
community. The nine Aboriginal Communities are listed in Table C1.6-1.
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Notification
Canadian Natural contacted the designated representatives of each Aboriginal Community as
by telephone to inform them of our plans to release a Public Disclosure Document and
Proposed Terms of Reference for the Kirby Project. In the interest of providing early
notification and opportunity for input, the company attempted to arrange initial meetings
with all Aboriginal Communities before the documents were made public. Canadian Natural
was successful in meeting with Heart Lake First Nation, Métis Nation of Alberta—Region 1,
Chipewyan Prairie Dene First Nation, Cold Lake First Nation, and Conklin Métis Local
#193.
It is Canadian Natural’s intention to continue to provide direct notification to and solicit
feedback from Aboriginal Communities regarding key developments throughout the
regulatory process for the Kirby Project, such as when the project application is submitted to
AENV.

C1.7.2

Plain Language
The proposed Kirby Project involves a stand-alone bitumen processing facility with a
capacity of 45,000 bbl/cd or 7,155 m3/cd. Canadian Natural expects the Kirby Project to
operate for about 20 years. Due to the technological nature and processes involved with a
SAGD project, Canadian Natural understands it is important to use plain language so its
stakeholders can understand the company’s operations and how they may potentially affect
their communities.
The company has made a concerted effort to provide information to all stakeholders and
Aboriginal Communities, in plain language for ease of understanding. All information and
notices about the Kirby Project were written in non-technical, plain language that facilitated
a clear understanding of the Kirby Project including a map that clearly illustrated the
location of the proposed Kirby Project in relation to easily identified and/or commonly
known landmarks such as water bodies, roads, etc. During meetings the company used plain
language and took time to fully explain processes. For example, when discussing impact
assessment the company used the term “environmental impact assessment” as opposed to the
acronym “EIA” and then explained what precisely the process was, what data was being
collected, how it would be used and why.
As Canadian Natural moves forward with its consultation program, discussions with
Aboriginal Communities and other stakeholders will include two-way plain language
discussion of the potential impacts of the Kirby Project on surface water, aquatic resources,
groundwater, air, soil, wildlife, vegetation, biodiversity, historical resources, resource use
and traditional land use. Canadian Natural will also discuss socio-economic impacts and
proposed mitigation measures.
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Venues for Information Sharing
Potentially affected Aboriginal Communities were informed of the proposed Kirby Project
and given the opportunity to provide their comments and input through various means
including:

C1.7.4

•

personal face-to-face meetings with, or presentations to, elected leaders or their
delegated representatives;

•

telephone conversations;

•

where possible, e-mail of the PDF format of the relevant document;

•

regular post mail;

•

any other means that sufficiently informed members of the Aboriginal
Communities about the Kirby Project and opportunities for their involvement in
the consultation process; and

•

advertisements in regional and local news media and First Nations/Aboriginal
media.

Traditional Use Study
To assess traditional use in the project area and identify how the Kirby Project might affect
current traditional use, Canadian Natural implemented a site-specific Traditional Use Study
(“TUS”) and has invited each Aboriginal Community to participate in the study.
Based on information from the EIA previously prepared for an earlier proposal for the Kirby
Project and on the proximity of communities to the project area, Aboriginal Communities
considered to be potentially affected were sent letters inviting them to consider if any of their
community members were actively pursuing any traditional use activities and if those
members had any interest in participating in the TUS. In addition, Canadian Natural also
sent letters to Aboriginal Communities that were more distant to the Kirby Project and
considered less likely to be affected, informing them of the TUS and inviting them to
provide information to Canadian Natural if they felt they were potentially affected despite
lack of proximity. In some cases, based on that additional information, Canadian Natural
invited more distant Aboriginal Communities to participate in the TUS. Samples of the
letters are attached as part of Attachment 6.
To date traditional land use information has been collected through interviews with
knowledgeable community members and elders of the Heart Lake First Nation and the
Holder of RFMA #2631. Canadian Natural is currently arranging to gather traditional use
information from its other Aboriginal stakeholder communities and will incorporate it into
further project planning as appropriate.
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Consultation Methods
Canadian Natural is committed to working co-operatively and effectively within the
communities where it operates. They will continue to consult with their key stakeholders
and with Aboriginal communities to develop a community relations program that maintains
an open and sustainable level of communications with communities throughout the life of
the Kirby Project.
Canadian Natural recognises each Aboriginal Community as unique and with its own
particular needs and requirements. Canadian Natural’s approach to consultation for the
Kirby Project incorporates respect for the individuality and culture of each community.
Beginning in the last quarter of 2006, Canadian Natural implemented its consultation and
communications plan, which will continue to run throughout the full regulatory process. This
plan establishes a foundation from which to begin consultation activities with stakeholders
and tailor an ongoing program to work with each community.
At the outset, the company anticipated meeting with each Aboriginal Community or their
representatives to develop a more detailed consultation plan together. The only Aboriginal
Community where a joint consultation plan was developed was Heart Lake First Nation
through the Heart Lake First Nation Consultation Office. Most other Aboriginal
Communities had their own consultation process which they directed Canadian Natural to
follow rather than adopting a joint process. As mentioned above, Canadian Natural works
on a basis of respect for the community and consequently in each case the company agreed
to respectfully engage in the consultation process already established by the community.
Canadian Natural recognises the high demand from industry placed upon Aboriginal
communities to consider project proposals. However, Aboriginal communities often lack the
capacity and/or resources to review and evaluate complex documents, such as Volume One
Applications, EIAs and Terms–of-Reference. The challenges they face range from a lack of
office space, to finding qualified people, to sourcing funds to pay for these resources. This
lack of capacity and resources is a concern for not only for Canadian Natural, but for the
petroleum industry in general. Canadian Natural is co-operating with other industry
members to try to alleviate the pressure on Aboriginal communities by working together to
collectively answer common questions Aboriginal communities have about its projects. The
company will participate in community Open Houses with its colleagues when the materials
being prepared for this initiative have been finalized and printed. The printed materials will
also be left for each community for posting and future reference.

C1.8

Consultation Activities
Canadian Natural is committed to an ongoing consultation process with stakeholders. The
Consultation Team will continue to meet with stakeholders to provide updated information
as plans for the Kirby Project are more fully defined and to address potential issues,
concerns and opportunities.
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Documenting and Reporting
All consultation activities, including those with Aboriginal Communities are documented
and reported to AENV. Reports include:
•

a list of Aboriginal Communities and other stakeholders who were provided with
project specific information;

•

copies of the plain language, project-specific information provided to Aboriginal
Communities and other stakeholders;

•

how and when information was provided;

•

dates and locations of activities and/or meetings undertaken throughout the
consultation process;

•

names of individuals and/or groups contacted within Aboriginal Communities
and, where possible, lists of attendees at all meetings;

•

records-of-decisions, or minutes compiled throughout the consultation process;

•

a summary of consultation efforts and outcomes including any information
regarding potentially adverse impacts on traditional rights and uses via the TUS
summary report;

•

proposals for addressing the interests and/or concerns of Aboriginal
Communities and other stakeholders involved in the consultation process,
including avoidance or mitigation measures where appropriate;

•

a written summary of outstanding concerns will be provided if agreement has not
been reached with respect to measures required to address Aboriginal
Communities’ concerns, including avoidance or mitigation of potentially adverse
impacts, and why it was not possible to reach agreement on measures; and

•

a description of proposed follow-up with Aboriginal Communities if required.

Canadian Natural will update AENV about our consultation activities every two months
throughout the regulatory process, starting when the Final Terms of Reference are issued.

C1.8.2

Tables of Consultation Activities

Beaver Lake Cree Nation (BLCN)
Table C1.8-1:

Summary of Consultation Activities with Beaver Lake Cree Nations
Date

December 1, 2006

BEAVER LAKE CREE NATIONS (BLCN)
Purpose of Contact

Participants

Phone call to inform:

BLCN: Chief.

about the Kirby Project.

Canadian Natural: Consultation Team.
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December 6, 2006

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed
to BLCN.

BLCN: Chief and Council.

February 5, 2007

Invitation to Kirby Project Open
Houses mailed to BLCN.

BLCN: Chief and Council.

Meeting to discuss:

BLCN: Executive Director and
Councilors.

February 5, 2007

consultation with BLCN in regards to
the Kirby Project.
Meeting to receive:

February 6, 2007

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.

the BLCN draft consultation policy, and

BLCN: Executive Director and
Councilors.

their budget.

Canadian Natural: Consultation Team.

Letter mailed to BLCN regarding:
April 24, 2007

Canadian Natural: Consultation Team.

participation in Traditional Use Study
(TUS) review.

BLCN: Chief and Council
Canadian Natural: Consultation Team.

Phone call to discuss:
letter mailed to BLCN regarding
participation in TUS review.

April 24, 2007

BLCN concerns with Canadian
Natural’s proposed TUS.
Project update newsletter mailed to
BLCN.

April 24, 2007
May through June
2007

BLCN: Executive Director.
Canadian Natural: Consultation Team.

BLCN: Executive Director, Chief and
Council
Canadian Natural: Consultation Team.

Multiple phone calls to discuss:

BLCN: Executive Director, Councilors

participation in TUS review.

Canadian Natural: Consultation Team.

Chipewyan Prairie Dene First Nation (CPDFN)
Table C1.8-2:

Summary of Consultation Activities with Chipewyan Prairie Dene
First Nation
Date

November 21, 2006

CHIPEWYAN PRAIRIE DENE FIRST NATION (CPDFN)
Purpose of Contact
Participants
Meeting to inform:
•
about the Kirby Project.

CPDFN: Industrial Relations
Corporation (IRC).
Canadian Natural: Consultation Team.

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed
to CPDFN.

CPDFN: Chief and Council, IRC.

December 6, 2006

CPDFN: IRC.

February 1, 2007

Meeting to discuss:
•
Canadian Natural’s
partnership with the Industrial
Relations Corporation (IRC),
and
•
ongoing consultation.

February 5, 2007

Invitation to Kirby Project Open
Houses mailed to CPDFN.

CPDFN: Chief and Council, IRC.
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- C1-14 CPDFN: Chief and Council;

Meeting to discuss:
•
Kirby Project.

April 17, 2007

CPD Ventures Inc: Representative;
CPDFN: IRC.
Canadian Natural: Consultation Team.

April 24, 2007

Letter mailed to CPDFN regarding:
•
participation in Traditional
Use Study (TUS).

April 24, 2007

Phone call to discuss:
•
letter mailed to CPDFN
regarding participation in TUS
review.

April 24, 2007

Project update newsletter mailed to
CPDFN.

CPDFN: Chief and Council, IRC.

May 2, 2007

Phone call to discuss:
•
CPDFN interest in
participating in the TUS.

CPDFN: IRC.

May 7, 2007 through
June 16, 2007

Ongoing Consultation

CPDFN: IRC.
Canadian Natural: Consultation Team.
CPDFN: IRC.
Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.
CPDFN: IRC.
Canadian Natural: Consultation Team.

Cold Lake First Nations (CLFN)
Table C1.8-3:

Summary of Consultation Activities with Cold Lake First Nations
Date

COLD LAKE FIRST NATIONS (CLFN)
Purpose of Contact

Participants

December 1, 2006

Phone call to inform:
•
about the Kirby Project.

CLFN: CLFN/CNRL Liaison.

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed
to CLFN.

CLFN: Chief and Council.

December 6, 2006

December 12, 2006

Meeting to discuss:
•
the Kirby Project.

Canadian Natural: Consultation Team.
Canadian Natural: Consultation Team.
CLFN: Chief and Council, Legal
Counsel
Canadian Natural: Consultation Team.

January 12, 2007
through April 23 2007

Multiple phone calls made to:
•
arrange presentation of Kirby
Project to Chief and Council.

CLFN: CLFN/CNRL Liaison.

April 24, 2007

Letter mailed inviting CLFN
participation in the Traditional Use
Study (TUS).

CLFN: Chief and Legal Counsel.

April 24, 2007

Phone call to discuss:
•
letter mailed to CLFN
regarding participation in TUS
review.

April 24, 2007

Project update newsletter mailed to
CLFN.

CLFN: Chief and Council.

May 30, 2007

Phone call to confirm Chief and
Council had received the letter sent by

CLFN: Legal Counsel.

- C1-14 -

Canadian Natural: Consultation Team.
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the Kirby Project team on April 24,
2007.

Canadian Natural: Consultation Team.

Multiple phone calls to schedule a
meeting.

CLFN: Legal Counsel.
Canadian Natural: Consultation Team.

Heart Lake First Nations
Table C1.8-4:

Summary of Consultation Activities with Heart Lake First Nation
Date

HEART LAKE FIRST NATION (HLFN)
Purpose of Contact

Participants

December 1, 2006

Phone call to inform:
•
about Kirby Project.

HLFN: Consultation office.

December 6, 2006

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed
to HLFN.

HLFN: Chief and Council, Consultation
office.
HLFN: Consultation office.

January 23, 2007

Meeting to discuss:
•
developing a consultation
plan with HLFN.

February 5, 2007

Invitation to Kirby Project Open
Houses mailed to HLFN.

February 15, 2007

April 17, 2007

Phone call to:
•
invite community members to
Open Houses.
Teleconference to discuss:
•
Traditional Use Study (TUS),
and
•
ongoing consultation.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.
Canadian Natural: Consultation Team.
HLFN: Chief and Council, Consultation
office.
Canadian Natural: Consultation Team.
HLFN: Chief and Council, Consultation
office.
Canadian Natural: Consultation Team.
HLFN: Chief and Council, Consultation
office.
Canadian Natural: Consultation Team.

April 24, 2007

Letter mailed regarding:
•
participation in TUS.

HLFN: Chief, Consultation office.

HLFN: Consultation office.

April 24, 2007

Phone call to discuss:
•
letter mailed to HLFN
regarding participation in TUS
review.

April 24, 2007

Project update newsletter mailed to
HLFN

June 1, 2007

TU interviews with Elders.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.

HLFN: Chief and Council, Consultation
office.
Canadian Natural: Consultation Team.
HLFN: Consultation office.
Canadian Natural: Consultation Team.
Golder & Associates: TU Specialist
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Whitefish Lake First Nation #128 (Goodfish)
Table C1.8-5:

Summary of Consultation Activities with Whitefish Lake First Nation
#128 (Goodfish)
Date

WHITEFISH LAKE FIRST NATION #128 (Goodfish) WLFN #128
Purpose of Contact
Participants

December 1, 2006

Phone call to inform:
•
about the Kirby Project.

WLFN #128: Chief.

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed
to WLFN.

WLFN #128: Chief and Council.

December 6, 2006
January 19, 2007
through January 26,
2007

Multiple phone calls to:
•
schedule a meeting, and
•
discuss consultation.

February 5, 2007

Invitation to Kirby Project Open
Houses mailed to WLFN.

WLFN #128: Chief and Council.

February 22, 2007

WLFN attendance at Lac La Biche
Open House.

WLFN #128: Council members.

April 24, 2007

Letter mailed regarding:
•
participation in Traditional
Use Study (TUS).

WLFN #128: Chief and Council.

April 24, 2007

Project update newsletter mailed to
WLFN.

WLFN #128: Chief and Council.

May 2, 2007 through
June 4, 2007.

Phone call to discuss WLFN
participation in TUS.

WLFN #128: Council member.

June 25, 2007

Phone call to discuss:
•
participation in a site-specific
TUS.

WLFN #128: Council member.

Canadian Natural: Consultation Team.
Canadian Natural: Consultation Team.
WLFN #128: Council member.
Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.
Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.
Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.

Fort McMurray First Nation (FMFN)
Table C1.8-6:

Summary of Consultation Activities with Fort McMurray #468 First
Nation
Date

FORT MCMURRAY #468 FIRST NATION (FM #468 FN)
Purpose of Contact
Participants

November 27, 2007

Phone call to inform:
•
about the Kirby Project.

IRC.

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed
to FMFN.

Chief and Council, IRC.

December 6, 2006

February 5, 2007

Invitation to Kirby Project Open
Houses mailed to FMFN.

Chief and Council, IRC.

February 5, 2007

Phone call to:

Consultant.

- C1-16 -

Canadian Natural: Consultation Team.
Canadian Natural: Consultation Team.
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- C1-17 meet FMFN’s consultant, and
discuss ongoing consultation.

Canadian Natural: Consultation Team.
Consultant, IRC.

February 8, 2007

Meeting to discuss:
•
ongoing consultation.

March 1, 2007

Phone call to:
•
schedule another meeting
with FMFN.
•
ongoing discussion regarding
the consultation process.

March 15, 2007

Phone call to discuss:
•
ongoing consultation.

March 22, 2007

Ongoing consultation.

April 24, 2007

Project update newsletter mailed to
FMFN

Chief and Council, IRC.

April 24, 2007

Letter mailed regarding:
•
participation in Traditional
Use Study (TUS).

Chief and Council, IRC.

April 25, 2007

Phone call to discuss:
•
letter mailed to FMFN
regarding participation in TUS
review.

April 30, 2007

Phone call to schedule a meeting.

May 2, 2007 through
May 10, 2007

Multiple phone calls to discuss:

Consultant.

TUS reviews.

Canadian Natural: Consultation Team.

June 6, 2007

Meeting to discuss:
•
IRC requirements.

IRC.

June 25, 2007

Phone call to discuss:
•
arrangement for TUS
interviews.

IRC.
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Canadian Natural: Consultation Team.

IRC.
Canadian Natural: Consultation Team.

Consultant.
Canadian Natural: Consultation Team.
IRC.
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Canadian Natural: Consultation Team
IRC.
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Canadian Natural: Consultation Team
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Canadian Natural: Consultation Team
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Métis Nation of Alberta – Region 1 (MNA Region 1)
Table C1.8-7:

Summary of Consultation Activities with the Métis Nation of Alberta
– Region 1
METIS NATION OF ALBERTA – ZONE 1
Purpose of Contact

Date

Participants

Meeting to inform:
•
about the Kirby Project, and
•
consultation.

Region 1: President, Vice President.

November 29, 2006

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed
to Region 1.

Region 1: President, Vice President.

December 6, 2006

February 5, 2007

Invitation to Kirby Project Open
Houses mailed to Region 1.

Region 1: President, Vice President.

February 5, 2007

Ongoing consultation.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.
Region 1: President, Vice President,
community business development
officers.
Canadian Natural: Consultation Team.

February 22, 2007

Region 1 attendance at Lac La Biche
Open House.

Region 1: Vice President.

March 1, 2007

Phone call to discuss:
•
business opportunities.

Region 1: Vice President.

April 24, 2007

Phone call to inform:
•
that Traditional Use Study
(TUS) interview letters would
be mailed to Locals in Conklin
and Chard.

April 24, 2007

Project update newsletter mailed to
Region 1.

Canadian Natural: Consultation Team.
Canadian Natural: Consultation Team.
Region 1: Vice President.
Canadian Natural: Consultation Team.
Region 1: President, Vice President.
Canadian Natural: Consultation Team.

Conklin Métis Nation Local #193
Table C1.8-8:

Summary of Consultation Activities with the Conklin Métis Local
#193
Date

November 29, 2006

CONKLIN METIS LOCAL #193
Purpose of Contact
Meeting to inform:
•
about the Kirby Project.

Participants

Conklin Métis Local 193: President,
Vice-President, Community Liaison and
other community members.
Canadian Natural: Consultation Team.

December 6, 2006
February 5, 2007

Copies of Kirby Public Disclosure
Document and Proposed Terms of
Reference mailed to Métis Local 193.

Conklin Métis Local 193: President,
Vice-President and Community Liaison.

Invitation to Kirby Project Open

Conklin Métis Local 193: President,
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Houses mailed to Métis Local 193.

Vice-President and Community Liaison.
Canadian Natural: Consultation Team.

February 5, 2007

Phone call to:
•
meet Métis Local 193’s
consultant.

February 16, 2007

Phone call to:
•
invite community members to
Open House, and
•
discuss ongoing
consultation.

February 28, 2007

Phone call to discuss:
•
ongoing consultation, and
•
moving forward with Métis
Local 193’s consultant.

March 12, 2007
through March 14,
2007

Multiple phone calls to schedule a
meeting.

April 24, 2007

Phone call to discuss:
•
letter mailed to Conklin Métis
Local 193 regarding
participation in TUS review.

April 24, 2007

Letter mailed regarding:
•
participation in the Traditional
Use Study (TUS).

April 24, 2007

May 9, 2007

Project update newsletter mailed to
Métis Local 193.
Requested to be added to community
newsletter mailing list.

Conklin Métis Local 193: Consultant.
Canadian Natural: Consultation Team.
Conklin Métis Local 193: Community
Liaison.
Canadian Natural: Consultation Team.

Conklin Métis Local 193: President.
Canadian Natural: Consultation Team.
Conklin Métis Local 193: President.,
Community Liaison and Consultant
Canadian Natural: Consultation Team.
Conklin Métis Local 193: President.
Canadian Natural: Consultation Team.
Conklin Métis Local 193: President,
Vice-President and Community Liaison.
Canadian Natural: Consultation Team.
Conklin Métis Local 193: President,
Consultant.
Canadian Natural: Consultation Team.
Conklin Métis Local 193: Community
Liaison.
Canadian Natural: Consultation Team.

May 10, 2007

Phone call to:
•
follow up on the TUS review.

Conklin Métis Local 193: Consultant.

June 4, 2007 through
June 14, 2007

Multiple phone calls to:
•
schedule a meeting with the
Conklin Community
Association.

Conklin Métis Local 193: Community
Liaison.

June 26, 2007

Phone call to discuss:
•
Canadian Natural attending
the next Conklin Community
Association meeting.

Conklin Métis Local 193: Community
Liaison.
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Canadian Natural: Consultation Team.
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Chard Métis Nation Local #214
Table C1.8-9:

Summary of Consultation Activities with the Chard Métis Nation
Local #214
CHARD METIS LOCAL #214
Purpose of Contact

Date
November 30, 2006

December 6, 2006

February 5, 2007

Phone call to discuss:
•
Kirby Project.

Chard Métis Local 214: Community
leader.
Canadian Natural: Consultation Team.

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed
to Chard Métis Local 214.

Chard Métis Local 214: Community
leader.

Invitation to Kirby Project Open
Houses mailed to Chard Métis Local
214.

Chard Métis Local 214: Community
leader.

April 24, 2007

Project update newsletter mailed to
Chard Métis Local 214.

April 24, 2007

Letter mailed to Chard Métis Local 214
regarding:
•
participation in Traditional
Use Study (TUS).

April 25, 2007 through
June 19, 2007

Participants

Multiple phone calls to discuss:
TUS.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.
Chard Métis Local 214: Community
leader.
Canadian Natural: Consultation Team.
Chard Métis Local 214: Community
leader.
Canadian Natural: Consultation Team.
Chard Métis Local 214: Community
leader.
Canadian Natural: Consultation Team.

SELF-IDENTIFIED ABORIGINAL GROUPS
Table C1.8-10:

Summary of Consultation Activities with Fort McMuarray Métis Local
#1935

Date
January 19, 2007

January 31, 2007

FORT McMURRAY METIS LOCAL #1935
Purpose of Contact
Multiple phone calls to schedule a
meeting with Métis Local 1935.
Meeting to inform:
•
about the Kirby Project.

February 6, 2007
through March 14,
2007

Multiple phone calls to schedule a
meeting with Métis Local 1935.

April 24, 2007

Project update newsletter mailed to
Chard Métis Local 214.

- C1-20 -

Participants

Métis Local 1935: General Manager,
Administrator, Elder
Canadian Natural: Consultation Team
Métis Local 1935: General Manager,
Administrator, Elder
Canadian Natural: Consultation Team
Métis Local 1935: General Manager,
Administrator, Elder
Canadian Natural: Consultation Team
Métis Local 1935: General Manager,
Administrator, Elder
Canadian Natural: Consultation Team
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Summary of Consultation Activities with John Malcolm
JOHN MALCOLM
Purpose of Contact

Date
December 6, 2006

Multiple phone calls to discuss:
•
consultation.

Participants

Wood Buffalo First Nation: Community
leader.
Canadian Natural: Consultation Team.

December 6, 2006

Copies of Kirby Public Disclosure
Document and Proposed TOR
mailed to WBFN.

Wood Buffalo First Nation: Community
leader.

January 23, 2007

Phone call to discuss:
•
WBFN Elders Society
Traditional Land Use
study

Wood Buffalo First Nation: Community
leader.

January 24, 2007

Phone call to discuss:
•
The Kirby Project, and
•
consultation.

Wood Buffalo First Nation: Community
leader.

February 1, 2007

Meeting to discuss:
•
consultation.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.

Canadian Natural: Consultation Team.
Wood Buffalo First Nation: Community
leader, a member of Clearwater River Band
#175
Canadian Natural: Consultation Team.

February 5, 2007

April 24, 2007

Invitation to Kirby Project Open
Houses mailed to WBFN.
Project update newsletter mailed
to WBFN.

Wood Buffalo First Nation: Community
leader.
Canadian Natural: Consultation Team.
Wood Buffalo First Nation: Community
leader.
Canadian Natural: Consultation Team.

Note: John Malcolm is a representative for a Group of Aboriginal Elders.

REGULATORS
Table C1.8-12:
Date
August 16, 2006

October December, 2006

Summary of Consultation Activities with Alberta Environment
ALBERTA ENVIRONMENT
Purpose of Contact

Participants

Meeting to discuss:
•
the Kirby project,
•
scope of the application and
EIA, and
•
current schedules for
regulatory review.

AENV: Various EIA review and approval
team members.

Multiple telephone and e-mail
conversations related to Canadian
Natural’s planned public disclosure
and other aspects of the early
regulatory process.

AENV: Environmental Assessment
Coordinator
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ALBERTA ENVIRONMENT
Purpose of Contact

Participants

October 2006 June 2007

Multiple telephone and e-mail
conversations regarding EIA baseline
information requirements.

AENV: Various

October 2006 present

Multiple telephone and e-mail
conversations regarding the status of
the EIA review process.

AENV: Environmental Assessment
Coordinator

November 2006 –
January 2007

Multiple conversations with AENV
regarding public consultation &
communications plan.

AENV

October 2006 August 2007

Multiple telephone and e-mail
conversations regarding the TOR.

AENV: Environmental Assessment
Coordinator
AENV

January 12 2007

Meeting with AENV to discuss:
•
the addition of four more First
Nation communities to the
stakeholder list.
•
proposed distribution of
consultation/ communications
plan to stakeholders.
Tear sheets for public notices
regarding the TOR submitted to
AENV.

AENV: Environmental Assessment Register

Multiple meeting and telephone
conversations about Canadian
Natural’s planned Water Act
application.

AENV: Various

AENV

April 25 2007

Copies of letters inviting various
Aboriginal communities to participate
in a site-specific Traditional Use Study
(TUS) given to AENV.

May 8 2007

Meeting to update about:
•
consultation.

Canadian Natural: Environment Project Lead

Canadian Natural: Environment Project Lead
Canadian Natural: Kirby Project Consultation
Team.

Canadian Natural: Environment Project Lead

February 1, 2007

February – March
2007

June 18, 2007

Draft Final TOR provided by AENV to
Canadian Natural.

Canadian Natural: Kirby Project Consultation
Team.

Canadian Natural: Environment Project Lead

Canadian Natural: Various and Canadian
Natural’s consultants

Canadian Natural: Kirby Project Consultation
Team.
AENV
Canadian Natural: Kirby Project Consultation
Team.
AENV: Environmental Assessment
Coordinator
Canadian Natural: Environment Project Lead

June 25 2007

July 2, 2007
August 2007

Meeting to discuss:
•
a representative from AENV
attending the Open Houses
and other community
meetings as an observer and
as requested.

AENV: Manager, Southern region, Aboriginal
relations.
Canadian Natural: Kirby Project Consultation
Team.

Telephone discussion about options
for managing domestic wastewater

AENV: Inspector, Compliance and Monitoring

Final TOR provided by AENV to
Canadian Natural

AENV: Environmental Assessment
Coordinator
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ALBERTA ENVIRONMENT
Purpose of Contact

Participants

Canadian Natural: Environment Project Lead

Table C1.8-13:

Date
August 24, 2006

Summary of Consultation Activities with Alberta Energy and Utilities
Board
ALBERTA ENERGY AND UTLITIES BOARD (EUB)
Purpose of Contact
Participants
Meeting to introduce:
•
The Kirby Project, and
•
current schedules for
regulatory review

EUB: Section Leader, In Situ Oil Sands

October November, 2006

Meeting and telephone
correspondence to discuss Canadian
Natural’s planned public disclosure
and the EUB’s application
requirements

EUB: Section Leader, In Situ Oil Sands

December 18,
2006

Meeting to provide an update on the
geology, geophysics and winter
stratigraphic well drilling program for
Canadian Natural’s Kirby Project

EUB: Section Leader, In-Situ Oil Sands;
Applications Coordinator; Applications
Coordinator

Meeting to provide an update on the
exploitation strategy.

EUB: Section Leader, In-Situ Oil Sands;
Environmental Coordinator; Applications
Coordinator

February 9, 2007

Canadian Natural: Environment Project Lead

Canadian Natural: Environment Project Lead

Canadian Natural: Vol. 1 Application
Coordinator, Project Manager, Exploration
Lead, Geologist, Area Geophysicist

Canadian Natural: Vol. 1 Application
Coordinator, Project Manager, Exploitation
Engineer, Geologist, Field Projects Lead
June 4, 2007

Meeting to discuss central
processing plant capacity forecasts.

EUB: Section Leader, In-Situ Oil Sands; InSitu Oil Sands Application Coordinator;
Applications Coordinator
Canadian Natural: Vol. 1 Application
Coordinator, Project Manager, Thermal
Integration Lead, Manager of Thermal
Projects

Table C1.8-14:

Date
January – July
2007

Summary of Consultation Activities with Alberta Health and
Wellness
ALBERTA HEALTH AND WELLNESS (AHW)
Purpose of Contact
Participants
Multiple meeting, e-mail and
telephone correspondence to
discuss sampling program
requirements for the Kirby human
and wildlife health assessments.

- C1-23 -
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Summary of Consultation Activities with Alberta Infrastructure and
Transportation
ALBERTA INFRASTRUCTURE AND TRANSPORTATION (AIT)
Purpose of Contact
Participants

Date
June 2007 ongoing

Telephone correspondence to
determine AIT’s information
requirements related to project
traffic.

AIT

August 22, 2007 –
ongoing

Telephone correspondence to
determine the nature of the
intersection upgrading needs for the
Highway 881 turnoff to the Kirby
Project access road.

AIT: Operations manager – Athabasca
District

Canadian Natural: Environment Project Lead
and Environmental Coordinator

Caramacks:
NEC Contractors Ltd.:
Canadian Natural: Kirby Project Controls
Manager, Kirby Facilities Engineer

Table C1.8-16:

Date

Summary of Consultation Activities with Canadian Environmental
Assessment Agency
CANADIAN ENVIRONMENTAL ASSESSMENT AGENCY (CEAA)
Purpose of Contact
Participants

November 2006

Table C1.8-17:

Date

Multiple telephone conversations to
indicate Canadian Natural’s intention
to publicly disclose the project and to
discuss a possible federal review
process.

CEAA: Director and Program Officer, Alberta
and Northwest Territories Office
Canadian Natural: Environment Project Lead

Summary of Consultation Activities with Fisheries and Oceans
Canada
FISHERIES AND OCEANS CANADA (DFO)
Purpose of Contact
Participants

January 10, 2007

E-mail request for Canadian Natural
to provide details of project
development.

AENV: Environmental Assessment
Coordinator (on behalf of DFO

February 2, 2007

E-mail correspondence arranging
delivery of final development plans.

DFO: Impact Assessment Biologist

Table C1.8-18:

Date
November 2006

Canadian Natural: Environment Project Lead
Canadian Natural: Environment Project Lead

Summary of Consultation Activities with Saskatchewan
Environment
SASKATCHEWAN ENVIRONMENT (SERM)
Purpose of Contact
Participants
Multiple telephone discussions to
identify appropriate SERM contact
for Canadian Natural’s delivery of the
project Public Disclosure Document,
Proposed TOR and identify potential
issues
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ENGO
Table C1.8-19:

Summary of Consultation Activities with The Pembina Institute

PEMBINA INSTITUTE (on behalf of the Oil Sands Environmental Coalition)
Date
Purpose of Contact
Participants
December 2006

December 6, 2006

Multiple telephone conversations to:
•
indicate Canadian Natural’s
intent to publicly disclose
the project, and
•
determine appropriate
contact for delivery of the
public disclosure.

Pembina Institute: various

Mailed Public Disclosure Document
and Proposed TOR

Pembina Institute

February 27, 2007

Meeting to discuss:
•
the Kirby Project,
•
Proposed Terms of
Reference, and
•
Consultation.

April 24, 2007

Mailed out Open House update
newsletter.

Canadian Natural: Environment Project Lead

Canadian Natural: Consultation Team

Pembina Institute: Representatives.
Canadian Natural: Consultation Team

Pembina Institute: Representative.
Canadian Natural: Consultation Team.

INDUSTRY
Table C1.8-20:

Summary of Consultation Activities with Alberta-Pacific Forest
Industries Inc.
ALBERTA-PACIFIC FOREST INDUSTRIES INC. (Al-Pac)
Purpose of Contact
Participants

Date
March 2007 ongoing

Table C1.8-21:

Multiple telephone and e-mail
conversations to identify
opportunities to coordinate the Kirby
Project site development with AlPacs’forest harvesting plans.

Al-Pac: Integrated Land Management
Specialist
Canadian Natural: Environment Project Lead
and Environmental Coordinator

Summary of Consultation Activities with Trappers
Date

TRAPPERS
Purpose of Contact

Participants

Multiple phone calls to local
trappers to inform of:
•
Proposed Kirby
Project.

Four Trappers identified in Kirby Project
Area.

November 29, 2006

Meeting to discuss:
•
Kirby Project.

Trapper with line in Kirby Project Area.

December 6, 2006

Mailed copies of the Kirby
Project Public Disclosure

Trappers identified in Kirby Project Area

November 16, 2007

- C1-25 -

Canadian Natural: Consultation Team

Canadian Natural: Consultation Team
Canadian Natural: Consultation Team

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project
Volume 1: Part C

C1 Public Consultation
- C1-26 TRAPPERS
Purpose of Contact

Date

Participants

Document and Proposed
TOR.
Trapper

December 28, 2007

Ongoing consultation.

January 31, 2007

Phone call to discuss:
•
business
opportunities with
Canadian Natural,
and
•
ongoing consultation.

February 5, 2007

Mailed invitations to the Kirby
Project Open Houses.

Trappers identified in Kirby Project Area

February 5, 2007

Phone call to follow up on call
from January 31.

Trapper with line in Kirby Project Area

April 18, 2007

Ongoing consultation.

April 24, 2007

Mailed out Open House
update newsletter.

Trappers identified in Kirby Project Area

April 27, 2007 through
May 24, 2007

Multiple phone calls to contact
a local trapper.

Trapper

May 1, 2007 through May
24, 2007

Ongoing consultation.

May 31, 2007

Phone call to trapper to
request his participation in the
Traditional Use Study (TUS).

Table C1.8-22:

Date

Canadian Natural: Consultation Team

Trapper with line in Kirby Project Area
Canadian Natural: Consultation Team

Canadian Natural: Consultation Team
Canadian Natural: Consultation Team
Trapper with line in Kirby Project Area
Canadian Natural: Consultation Team
Canadian Natural: Consultation Team
Canadian Natural: Consultation Team
Trappers identified in Kirby Project Area
Canadian Natural: Consultation Team
Trapper
Canadian Natural: Consultation Team

Summary of Consultation Activities with Federal Government and
Provincial Government Representatives
FEDERAL AND PROVINCIAL GOVERNMENT REPRESENTATIVES
Purpose of Contact
Participants
Federal Government: Member of Parliament,
Fort McMurray-Athabasca riding.

December 6, 2006

Mailed copies of the Kirby Project
Public Disclosure Document and
Proposed TOR.

Provincial Government: Members of the
Legislative Assembly, Lac La Biche-St. Paul
and Fort McMurray-Wood Buffalo ridings.
Canadian Natural: Consultation Team
Federal Government: Member of Parliament,
Fort McMurray-Athabasca riding.

February 5, 2007

Mailed invitations to the Kirby Project
Open Houses in Conklin and Lac La
Biche.

Provincial Government: Members of the
Legislative Assembly, Lac La Biche-St. Paul
and Fort McMurray-Wood Buffalo ridings.
Canadian Natural: Consultation Team

April 24, 2007

Mailed copies of the Kirby Project
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FEDERAL AND PROVINCIAL GOVERNMENT REPRESENTATIVES
Purpose of Contact
Participants
Open House update newsletter.

Fort McMurray-Athabasca riding.
Provincial Government: Members of the
Legislative Assembly, Lac La Biche-St. Paul
and Fort McMurray-Wood Buffalo ridings.
Canadian Natural: Consultation Team

Table C1.8-23:

Summary of Consultation Activities with Municipal Government
Representatives

Date
December 4, 2006

December 6, 2006

MUNICIPAL GOVERNMENT REPRESENTATIVES
Purpose of Contact
Participants
Meetings to inform about the Kirby
Project.

Mailed copies of the Kirby Project
Public Disclosure Document and
Proposed TOR.

Municipal Government: Lakeland County
(Reeve), Town of Lac La Biche (Mayor)
Canadian Natural: Consultation Team
Municipal Government: Lakeland County
(Reeve and Deputy Reeve), Town of Lac La
Biche (Mayor), Regional Municipality of Wood
Buffalo (Mayor, Councilor for the region).
Canadian Natural: Consultation Team
Municipal Government: Regional Municipality
of Wood Buffalo (Mayor)

December 13, 2006

Meeting with the Mayor of the
Regional Municipality of Wood
Buffalo to update on Canadian
Natural’s projects, including the Kirby
Project.

Municipal Government: Lakeland County
(Environmental Co-coordinator)

January 5, 2007

Phone call to discuss:
•
locations of Kirby Project
Open Houses, and
•
timeline of Application and
EIA submission.

January 17, 2007

Ongoing consultation.

Canadian Natural: Horizon Project
Stakeholder Relations Manager.

Canadian Natural: Consultation Team

Municipal Government: Lakeland County
(Environmental Co-coordinator)
Canadian Natural: Consultation Team

February 1, 2007

February 5, 2007

Meeting to discuss:
•
the Kirby Project.

Mailed invitations to the Kirby Project
Open Houses in Conklin and Lac La
Biche.

Municipal Government: Regional Municipality
of Wood Buffalo (Councilor for the region)
Canadian Natural: Consultation Team
Municipal Government: Lakeland County
(Reeve, Deputy Reeve and Councilors),
Town of Lac La Biche (Mayor and
Councilors), Regional Municipality of Wood
Buffalo (Mayor and Councilors)
Canadian Natural: Consultation Team

February 9, 2007

Meeting to inform:
•
about the upcoming Open
Houses.

February 19, 2007

Phone calls with Municipal leaders to
ensure invitation to the Lac La Biche
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MUNICIPAL GOVERNMENT REPRESENTATIVES
Purpose of Contact
Participants

Date

Open House were received.

Buffalo (Councilor for the region), Town of
Lac La Biche (Mayor)
Canadian Natural: Consultation Team

February 20, 2007

Open House in Conklin, AB.

Municipal Government: President of Conklin
Métis Local 193, Community Liaison for
Conklin Community Association.
Canadian Natural: Kirby Project Team

February 22, 2007

Open House in Lac La Biche, AB.

Municipal Government: Lakeland County
(Reeve, Councilors, Environmental Cocoordinator), Town of Lac La Biche (Mayor)
Canadian Natural: Kirby Project Team.

March 7, 2007

Mini-Open House in Anzac, AB.

March 20, 2007

Phone call to:
•
provide more detailed
answers to questions asked
at the Lac La Biche Open
House on February 22,
2007.

Municipal Government: Regional Municipality
of Wood Buffalo (Councilor for the region,
Rural Supervisor for the Community Services
Dept.)
Canadian Natural: Consultation Team

April 24, 2007

Mailed copies of the Kirby Project
Open House update newsletter.

Municipal Government: Lakeland County
(Environmental Co-coordinator)
Canadian Natural: Consultation Team
Municipal Government: Lakeland County
(Reeve and Deputy Reeve), Town of Lac La
Biche (Mayor), Regional Municipality of Wood
Buffalo (Mayor and Councilors)
Canadian Natural: Consultation Team

Table C1.8-24:
Date

Summary of Consultation Activities with Corporate Stakeholders
CORPORATE STAKEHOLDERS
Purpose of Contact

Participants

December 6,
2006

Copies of Kirby Public Disclosure
Document and Proposed TOR mailed.

To: Industry members and neighbors.

February 5, 2007

Invitation to Kirby Project Open Houses
mailed.

To: Industry members and neighbors.
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Summary of Consultation Activities with Canadian Natural
Employees
CANADIAN NATURAL EMPLOYEES
Purpose of Contact

Date

Participants

December 7,
2006

E-mailed Canadian Natural employees
to inform of the proposed Kirby Project.

To: all Canadian Natural employees

December 7,
2006

Posted information on Kirby Project
Web site.

To: all Canadian Natural employees

C1.8.3

From: Kirby Project Team management
From: Kirby Project Team management

Initial Consultation Results
The consultation and communication plan is an ongoing program that is flexible and
adaptable to meets the needs of each community. Below are some of the initial key issues
identified during the consultation process. Canadian Natural will continue to meet with
stakeholders to identify, address and mitigate issues and concerns. The Company will also
continue to seek stakeholders’ suggestions so their input can be considered and incorporated
as the Company proceeds with its current development plans and throughout the anticipated
life of the Kirby Project. So far, stakeholder concerns have related to:
•

industrial activity, noise and access;

•

animal health and ecological change;

•

water quality and quantity;

•

health concerns;

•

education and training needs;

•

communication and future development; and

•

issues relating to registered Fur Management Area Holders.

Summary of Concerns, Issues and Needs
The following summarises concerns, issues and needs identified from traditional use reports
and interviews conducted for the Project. Canadian Natural believes consultation and cooperation is only successful when it is integrated into the decision-making process
throughout the life of the Project. These initial reports and interviews help to identify
concerns, issues and needs that we can address in our preliminary project planning and
design and propose appropriate mitigation strategies.
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Heart Lake First Nation
Members of the Heart Lake First Nation expressed the following concerns regarding
development in the area through an interview conducted in 2007 and in the traditional use
report they prepared for the Project (HLFN 2007).

Industrial Activity, Noise and Access Concerns
•

a decrease in solitude around the reserve due to increased industrial activities and
population influx;

•

noise pollution from work plants situated close to the reserve have disrupted local
animal habitat and moose are leaving the area;

•

the community would like traditional plant harvesting areas that are free from
industry noise and traffic and that could be revisited on an annual basis;

Canadian Natural will use mitigation measures to minimise noise mostly through the use of
appropriate technology designed to reduce the level of noise that is emitted from the Project
area.
•

increased public access and associated increase in traffic;

•

alteration of travel routes to hunting, trapping and plant harvesting areas due to
fencing of private property, construction of new roads, access restrictions and
installation of facilities;

Canadian Natural will not install fences (except for remote sumps and above-ground storage
areas which are required by regulation to be secured for safety reasons) on the property
therefore access will not be restricted. Canadian Natural will use current access routes as
much as possible, however there will be some very limited new road construction. Canadian
Natural will continue to build ongoing relationships with the communities to foster a greater
understanding of the culture and traditional land use practices. In this way it can identify
and seek to solve any potential problems regarding traditional land use.
•

the community believes there are too many pipelines in the area and undisturbed
lands should be left intact without additional construction; and

The Project footprint will be minimised as much as possible, as Canadian Natural will be
concentrating wells on wellpads to reduce the area of surface disturbance, and will use
existing access and disturbed areas where possible instead of creating new disturbances.
During reclamation, Canadian Natural will establish vegetation communities similar to
natural communities in adjacent areas that will have the potential to support wildlife species
found in the area.
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although the earth is not visibly affected by the removal of oil, the community is
concerned about the void left in the earth and the associated future impacts.
Oil within the McMurray Formation reservoir is found in the tiny pore
spaces between grains of sand that are in contact and cemented to one
another. When the oil is extracted, the grains remain in contact. It is the
grain-to-grain contact that holds the ground up, not the oil, making it safe
to remove the oil without the ground caving in. Therefore a large void is not
produced.

Animal Health and Ecological Change
•

loss of habitat and damage to animal and plant health due to continued project
development;
Canadian Natural will use existing clearings and disturbed areas as much
as possible to minimise the amount of new tree clearing and disturbance to
animal habitat. Clearing will not be conducted during critical bird nesting
periods. Road and pipeline stream crossings will be constructed during
frozen winter conditions to avoid sensitive time periods for aquatic
resources. Canadian Natural will construct its above-ground pipelines to
permit the movement of moose, caribou, deer and other wildlife across the
pipelines (using a combination of elevated pipe and overpasses, as
required). Only plant species that grow in nearby vegetation communities
will be used for reclamation.

•

above-ground pipelines and processing facilities pose a threat to wildlife unless
they are properly built, maintained and monitored;
Canadian Natural will construct its above-ground pipelines to permit the
movement of deer, moose, caribou and other wildlife across the pipelines
(using a combination of elevated pipe or overpasses). Canadian Natural
will integrate the latest industry experience to ensure the optimum design of
these structures. These structures will be monitored and maintained as part
of Canadian Natural’s routine monitoring of its project facilities.

•

new cutline and seismic lines provide potential for other hunters to access
hunting areas and for predators to more easily hunt their prey;
Canadian Natural has a policy prohibiting the use of firearms and weapons
at its facilities. Where it is possible, cleared non-merchantable timber will
be used as roll-back along cutlines to block vehicle access. Vegetation will
be allowed to re-grow on cutlines that are not required on an ongoing basis,
limiting sight lines for predators.
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an unidentified plant, known locally as “Sour Straw,” was introduced to the area
by heavy machinery and when consumed by female deer it increases mortality in
fawns;
Canadian Natural maintains a weed management policy which includes:

•

•

limiting soil disturbance only to areas required for construction
and operation of the Project;

•

cleaning equipment and vehicles to ensure they are free of weed
seeds and plant parts before arriving on the job site;

•

restricting the use of straw bales for erosion control to prevent
introduction of weeds;

•

using certified “weed free” seed for any re-vegetation activities;
and,

•

rapidly responding to weed infestations on Project development
areas.

the introduction of the Cormorant, due partly to resource development, has
created a shift in ecology in Heart Lake, Lac La Biche, Piche Lake, Logan Lakes
and pretty well any lake where the land meets the shore;
Canadian Natural will not introduce any new wildlife species to the Project
Area. The Kirby Central Plant and wellpads will be set back by at least 100
metres from lakes and streams; therefore no impact on lakes is anticipated.

•

traditional nesting birds have shifted to new locations due to habitat destruction
or disruption from industrial activity;
Canadian Natural will use existing clearings and disturbed areas as much
as possible to minimise the amount of new tree clearing and disturbance to
bird habitat. Clearing will not be conducted from March 1 to August 16 to
protect and minimise impacts to caribou and nesting birds.

•

closed traditional hunting grounds within the CLAWR have put greater hunting
pressure north and west of the area, and members of the community continue to
hunt around Big Muskeg Lake – located north of the CLAWR and within the
Project area. Elders want an understanding with Canadian Natural regarding
access and protection of access to Big Muskeg Lake.
Canadian Natural will continue to work with the Elders to ensure their
existing traditional access to Big Muskeg Lake is maintained.

Water Quality and Quantity Concerns
•

quality surface water in surrounding lakes and rivers is important to maintain
especially with continued development;
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Canadian Natural will conduct Project construction and operation in a
manner that minimises impacts to surface water quality in local lakes and
streams. The Kirby Central Plant and the well pads will be set back from
lakes and streams by at least 100 m. Road and pipeline stream crossings
will be constructed during frozen winter conditions to avoid sensitive time
periods for aquatic resources and to minimise the introduction of sediments.
Runoff water collected from the Kirby Central Plant and wel pads will only
be released to the environment if it meets regulatory limits for surface
waters. However, for water conservation and environmental reasons, it is
Canadian Natural’s plan to use runoff water collected on the plant site for
steam production in the SAGD process.
•

the community wants to know the estimated volume of water loss that must be
replaced by Canadian Natural projects, the specific volume of groundwater used
for this phase of the Project and the location it will come from;
Water use for the Project is estimated as follows: Empress Formation 300m depth (2000 m3/d), Grand Rapids Formation - 400 m depth
(3,000 m3/d) and McMurray Formation - 550 m depth (1,500 m3/d). The
rates presented are an estimated average over the life of the Project from
2011 to 2031. These aquifers are deep and testing carried out by Canadian
Natural indicates they are cut off from the surface in the Kirby Project Area
meaning the use of this water for the Project will have very little or no effect
on shallow groundwater and surface water.

•

the community wants to know the amount of potable water that will be used for
the Project and the location it is coming from;
The estimated average rate of potable water used over the life of the Project
is 2,000 m3/d. The water would come from the Empress Formation.
Bottled water will be used for domestic drinking water at the Kirby Central
Plant.

•

the community wants to know the impact of watershed cross-contamination from
re-injected waste water migrating into potable water or affecting surface water,
and how Canadian Natural will marginalize cumulative effects when
neighbouring projects are also disposing water in the region;
Injected/disposed waste water will not migrate into potable water aquifers.
The disposal zone is at approximately 550 m depth and separated from
potable water aquifers by thick layers of shale and oil-saturated sand,
which will not allow vertical flow upwards into the potable water aquifers.
Canadian Natural will operate the disposal wells in such a way that ensures
the integrity of the formations separating the disposal zone and the potable
water zones which will prevent cross-contamination or migration of fluids
into potable water sources
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lowered water levels in local rivers has resulted in increased algae and microorganisms, limited fish stocks and reduced spawning creeks;

The development of the Kirby Project will not result in lowered water levels in and rivers,
lakes or other surface water bodies.
Based on the assessment completed, the Kirby Project is not expected to
lead to lowered water levels in local lakes and rivers, changes in the quality
of those lakes and rivers. Mitigation techniques to reduce the impacts of
surface disturbance include proper culvert and wellpad placement to
maintain natural drainage patterns. Impacts on water quality are minimised
as Canadian Natural is proposing to release only surface runoff. Water
affected by processes will not be released from the project. Surface runoff at
the plant site and wellpads will be retained and either released at a
controlled rate or reused at the Kirby Central Plant, thus avoiding
sedimentation issues.
The collection of surface water will have very small effects on runoff
volumes in the Unnamed Lake 1, and negligible changes to flows in Wiau
Lake and Wiau River. Impacts due to sedimentation and erosion from runoff
will be very small and limited to the immediate disturbance area and will be
gone at closure.
Groundwater withdrawal and wastewater disposal well locations were
chosen to minimise the effects on surface water through drawdown.The use
of groundwater and the disposal of wastewater will have minimal effects on
the levels of aquifers, local lakes and streams, with the predicted change in
infiltration (i.e. amount of water ‘provided’ by groundwater within the LSA
changing by less than 1mm on average. The effects of surface disturbance,
collection of surface runoff and ground water withdrawal and disposal on
local water bodies will be minimal.
•

the community believes that smaller fish in Heart Lake is a result of project
development and would like larger fish re-introduced to the lake.
Canadian Natural is willing to facilitate connecting Heart Lake with the
proper government agencies that are responsible for management of fish in
lakes.

Health Concerns
•

impacts to human health include an increase in skin irritations, stomach
sensitivities and childhood asthma which are believed to be the result of industry;

•

the community believes that changed air quality and chemical content of the soil
as a result of industrial activity has affected plant harvesting and wild meat
consumption; and
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conflicting information on human health risks from arsenic exposure or other byproducts of resource development should be addressed with the community, by
industry and health regulators.
Canadian Natural collected base line information in the third quarter of
2006 and will use this data to assess the potential effects of Project
emissions on wildlife and human health. This study will assess measured or
predicted levels of chemicals in soil, and country foods. The results of the
study will become part of this EIA and are anticipated to be available early
next year.

Education and Training Needs
•

provision of scholarships to youth for formal education is an important concern;

•

a new training facility located close to Heart Lake to allow youth to stay in the
community;

•

education and training programs that lead to quality jobs, good salaries and
healthy lifestyles;

•

quality training programs that provide solid education to participants, rather than
basic courses taught to fulfill a formality; and

•

community sustainability is very important and requires local training in sectors
outside the oil and gas industry.
Canadian Natural’s Building Futures Scholarship focuses on supporting
students pursuing training in trades and technical areas related to the oil
and gas industry. Since its inception of the scholarship program in 2002,
over $500,000 has been awarded to more than 390 students living near the
company’s operations.
Canadian Natural is prepared to work with Aboriginal Communities,
governments and appropriate industry members to identify, develop and
facilitate appropriate training and educational initiatives. Additionally, the
company provides support and scholarships for Aboriginal education and
training programs though such initiatives as: Inside Education, Careers the
Next Generation, apprenticeship programs focussed on oil industry needs,
Petroleum Education Training and the Minerva Foundation.

Communication and Future Development
•

elders want a chance to voice concerns, to understand what is happening to
traditional lands and where possible, to provide cultural and community
information to preserve or protect sacred and cultural sites;
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one elder wants to participate in a field trip with the company to determine if
there are any special features or landmarks related to oral tradition, stories, songs,
or traditional use within the Project area;
Canadian Natural is committed to building relationships and consulting
with stakeholders about its plans so it can address potential issues,
concerns and opportunities related to the proposed Kirby Project. Canadian
Natural intends to do this through personal communication, and holding
regular meetings and community Open Houses. Community members will
be kept up-to-date on the Kirby Project through these meetings, as well as
through Project newsletters and the Canadian Natural Web site.
Canadian Natural will continue to be highly accessible to stakeholders. The
company welcomes the opportunity to accompany an Elder on a field trip
and will work with the community’s representative to organize a site visit.

•

the community wants to know where and when future exploration and
development will take place;
As part of our ongoing dialogue, Canadian Natural will inform and consult
with the community about future exploration and development.

•

the community wants to know how cumulative effects from multiple industrial
activities occurring within the same general area are being measured and they
want to see the results;
Canadian Natural is a member of the Wood Buffalo Environmental
Association, and the Regional Aquatics Monitoring Program which have the
responsibilities of monitoring air quality and aquatic resource health in the
Regional Municipality of Wood Buffalo. Canadian Natural is an active
participant with other industry members operating in the Southern
Athabasca Oil Sands area who are studying cumulative effects. In addition,
Canadian Natural will be participating in the Alberta Biodiversity
Monitoring Initiative, which is being implemented in 2007. Information will
be shared with communities as reports become available.

•

despite formal and informal requests to government and industry, community
members rarely participate in management decisions or land use planning;
Canadian Natural is open to stakeholder feedback and has a strong
commitment to inform and consult with the community about future
exploration and development.

•

it is important for large companies to understand the culture of the community
and to keep the lines of communication open – to talk with the people rather than
at them; and
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Canadian Natural is committed to consulting with stakeholders. The
learning about and sharing of each community’s unique culture helps build
understanding and strong relationships. Through understanding and
discussion Canadian Natural can address potential issues, concerns and
opportunities related to the proposed Kirby Project.
• the elders want future generations to use the land and maintain the community into the
future.
To ensure future generations can use the land, Canadian Natural has
designed the Project to minimise potential effects and plans to reclaim the
land with vegetation that is natural to the area. Canadian Natural is
committed to a long-term presence in communities where it operates.
Canadian Natural’s activities contribute to the economics and quality of life
where it does business, as do its community investments. As part of its
community investment, Canadian Natural will facilitate opportunities for
local people to acquire the skills that will aid in sustaining communities in
the long-term and allow them to determine their future.
Chipewyan Prairie Dené First Nation
The Application prepared for the Rio Alto Kirby Project (2002) and the traditional land use
study prepared for the Chipewyan Prairie Dené First Nation (2002) identified concerns that
are still relevant. These include:

Industrial Activity, Noise and Access Concerns
•

potential reduction in access and alteration of travel routes for traditional land
users to existing cabin sites and other traditional land use areas due to restrictions
imposed by developers and installation of facilities;

•

new roads, cutlines, and other right-of-ways will lead to increased access to the
area which may lead to further depletion of resources.
Canadian Natural will not install fences (except for remote sumps and
above-ground storage areas which are required by regulation to be secured
for safety reasons) on the property therefore access will not be restricted. It
will use current access routes as much as possible, however there will be
some very limited new road construction. Canadian Natural will continue
to build ongoing relationships with the communities to foster a greater
understanding of the culture and traditional land use practices. This way
Canadian Natural can identify and seek to solve any potential problems
regarding traditional use.

•

increased public access and associated increase in traffic, vandalism, garbage and
trail damage;
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Canadian Natural’s workers and contractors are expected to conduct their
work in a professional manner that respects the environment. Through its
ongoing relationship and dialogue with communities, Canadian Natural will
work to address any concerns that may arise.
•

a decrease in solitude and/or safety in the backcountry due to increased industrial
activities and population influx;
Canadian Natural will employ mitigation measures to minimise the noise
impacts mostly through the use of appropriate technology designed to
reduce the level of noise that is emitted from the Project area.

Water Quality and Quantity Concerns
•

the installation of steam assisted gravity drainage (SAGD) operations results in
lower water levels for lakes, rivers, creeks and muskeg areas;
Canadian Natural will draw water from groundwater aquifers. Make-up
water used in the Project will come from deep aquifers; the shallowest
ground water aquifer is about 280 m. The use of these aquifers will not
affect water levels in surface water bodies because of the great depth of the
aquifers and the presence of clay and shale layers, which restrict flow
between the aquifers and the surface. Therefor,e withdrawal of groundwater
will not affect the water levels in local streams and lakes.

•

no studies have been conducted that examine long-term effects of SAGD
extraction processes on the environment.
Canadian Natural is a member of the Wood Buffalo Environmental
Association, and the Regional Aquatics Monitoring Program which have the
responsibilities for monitoring air quality and aquatic resource health in the
Regional Municipality of Wood Buffalo. Canadian Natural is an active
participant with other industry members operating in the Southern
Athabasca Oil Sands area who are studying cumulative effects. In addition,
Canadian Natural will be participating in the Alberta Biodiversity
Monitoring Initiative, which is being implemented in 2007. Information will
be shared with communities as results become available.

Animal Health and Ecological Change
•

animal habitat is being destroyed by fragmentation of muskeg and forest
environments and some community members believe once the area has been
fragmented the animals will never return;
Canadian Natural will take measures to reduce the impact of habitat
fragmentation to wildlife. Canadian Natural will construct its aboveground pipelines to permit the movement of moose, caribou, deer and other
wildlife across the pipelines (using a combination of elevated pipe and
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overpasses). During reclamation, Canadian Natural will establish
vegetation communities similar to natural communities in adjacent areas
that will have the potential to support the wildlife species found in the area.
•

animal traffic is restricted by above-ground pipelines which may cause injury or
death to large ungulates who cross over them; and small animals are unable to
cross below pipelines placed low to the ground;
Canadian Natural will construct its above-ground pipelines to permit the
movement of moose, caribou, deer and other wildlife across the pipelines
(using a combination of elevated pipe and overpasses, respectively).

•

damage to trees and animal health due to emissions from gas flares and poor
record of site reclamation of past projects;
There is no routine flaring planned for the Kirby Project. Air dispersion
modelling was completed to confirm that should an unplanned flaring event
occur, Alberta’s Ambient Air Quality Objectives would be met. (see
Volume 3, Section 1.5.5). Given the relatively low levels of emissions and
the predicted ambient concentrations, Canadian Natural does not anticipate
any negative effects on vegetation. Information from the Air Quality
Assessment will be used to complete further human and wildlife health
impact assessments. Based on the emissions expected due to flaring, effects
on wildlife health are not anticipated.
Canadian Natural will adhere to regulatory requirements for reclamation.
These requirements must be met in order for Canadian Natural to achieve
reclamation certification for all Project disturbances. During reclamation,
Canadian Natural will use vegetation that is natural to the area and has the
potential to support the wildlife species found in the area. In addition,
Canadian Natural will continue to build on the reclamation experience of
the industry working towards continually improving reclamation practices
over time.

•

non-local hunters are trophy hunting and leaving carcasses behind which places
undue stress on animal populations; and
Canadian Natural has a policy prohibiting the use of firearms and weapons
on its facilities. No hunting or possession of any weapons is allowed on any
Canadian Natural property, including worksites, camps, roads or lease
areas. Individuals residing at the camp are prohibited while residing at this
camp, from hunting or fishing in the areas surrounding or accessible from
the camp.

•

air and noise pollution from projects may have a serious effect on young caribou,
deer, moose and bear.
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Canadian Natural is in the process of having an independent consultant
conduct a study to assess the potential effects of Project emissions on
wildlife and human health. The results will be shared with the communities.

Communication and Future Development
•

poor communication between industry representatives and trappers results in
damage to traplines and trapsets;
Canadian Natural is committed to building relationships and consulting
with stakeholders about its plans so it can address potential issues,
concerns and opportunities related to the proposed Kirby Project. The
company recognises and respects that each trapper has unique means of
communication. Canadian Natural will work with each individual to
understand how he/she prefers to communicate and to discuss any concerns
regarding his/her trapline.

•

cumulative effects from multiple industrial activities occurring within the same
general area; and
Canadian Natural is a member of the Wood Buffalo Environmental
Association, and the Regional Aquatics Monitoring Program which have the
responsibilities of monitoring air quality and aquatic resource health in the
Regional Municipality of Wood Buffalo. Canadian Natural is an active
participant with other industry members operating in the Southern
Athabasca Oil Sands area who are studying cumulative effects. In addition,
Canadian Natural will be participating in the Alberta Biodiversity
Monitoring Initiative, which is being implemented in 2007. The result of
these programs will be available to the public.

•

there is concern for loss of cultural identity and pride of heritage for future
generations due to loss of the environment.
To ensure future generations can use the land, Canadian Natural has
designed the Project to minimise the potential effects and plans to reclaim
the land with vegetation that is natural to the area. Canadian Natural is
committed to a long-term presence in the communities where it operates.
Canadian Natural’s activities contribute to the economics and quality of life
where it does business, as does its community investments. As part of its
community investment Canadian Natural, will facilitate opportunities for
local people to acquire the skills that will aid in sustaining communities in
the long-term and allow them to determine their future.

Registered Fur Management Area Holders
The holder of RFMA #2361 expressed the following concerns regarding development in the
area:
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loss of habitat and changes in animal behaviour and populations due to
development;
Canadian Natural will take measures to reduce the impact of habitat
fragmentation to wildlife. Above-ground pipelines will be constructed to
permit the movement of moose, caribou, deer and other wildlife across the
pipelines (using a combination of elevated pipe and overpasses). Existing
clearings and disturbed areas will be used as much as possible to minimise
the amount of new tree clearing and disturbance to wildlife habitat and
populations. During reclamation, Canadian Natural will establish
vegetation communities that are similar to natural communities in adjacent
areas and that have the potential to support wildlife species found in the
area.

•

vandalism and theft due to increased access and traffic in the trapline area;

•

increased hunting pressure from more hunters using access into the area;
Canadian Natural will employ mitigation measures such as design
techniques that minimise and shield access and traffic to the trapline area.
Where it is possible, cleared non-merchantable timber will be used as
roll-back along cutlines to block vehicle access. Vegetation will be allowed
to re-grow on cutlines that are not required on an ongoing basis. In
addition, Canadian Natural has a policy prohibiting the use of firearms and
weapons at its facilities.

•

direct change to traplines and equipment during access road construction; and
Canadian Natural will consult with trappers so that trappers are informed
of the Project development plans and schedules to address any direct
changes to traplines and equipment during construction.

•

decreased sense of wilderness in the region which affects his outfitting business.
Canadian Natural will take measures to reduce the Project’s impact on the
habitat of the area. It will employ mitigation measures and design
techniques to minimise the Project footprint, noise impacts, access and
traffic.

C1.9

Building futures together with communities
Canadian Natural works to build and maintain co-operative working relationships with its
stakeholders, and to support communities in their quality of life initiatives. Canadian
Natural encourages and welcomes stakeholder input into our plans and ongoing operations.
Throughout its operations, Canadian Natural works with its neighbors to minimise the
impacts of its operations on individual landowners as well as communities, while enhancing
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local and regional economic benefits. We take a leadership role in many industrystakeholder working groups recognising the important role they play in creating mutually
satisfactory relationships and outcomes for communities, governments, and industry. We
are active supporters in stakeholder groups that address broader issues as the cumulative
impacts of our industry.
Canadian Natural works collaboratively with many First Nation and Métis leaders near its
operations. With a commitment to improved two-way communications, together Canadian
Natural has been identifying strategies and implementing action plans so communities can
play a more direct role in the development of oil and natural gas resources. Priorities have
included the development of business and career opportunities, the delivery of effective
education, training and cultural programs, and the pursuit of mitigative strategies related to
environmental matters.
Canadian Natural has increased its financial and leadership support for Aboriginal education
and training programs through such initiatives as Inside Education, Careers the Next
Generation, and apprenticeship programs focused on the oil and gas industry, and Petroleum
Education Training (PET).
Canadian Natural will continue to consult with First Nation and Métis communities related
to reducing impacts on traditional lands and incorporating Traditional Environment
Knowledge (TEK) into its development and reclamation plans. Community
recommendations coming out of these assessments have and will be incorporated into our
development plans.
Our community investment programs contribute to the development of people and to the
building of strong communities.
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1

CONSERVATION AND RECLAMATION PLAN

1.1

INTRODUCTION
Canadian Natural Resources Limited (Canadian Natural) is applying under the
Alberta Environmental Protection and Enhancement Act (EPEA) for approval to
construct and operate on, and then reclaim the areas required for facilities
associated with the Kirby In-Situ Oil Sands Project (the Kirby Project)
(Figure 1).
Information within this Conservation and Reclamation (C&R) Plan was prepared
to meet the Terms of Reference (TOR) issued for the Kirby Project by Alberta
Environment (AENV 2007; Volume 2, Appendix I) (Table 1).
The C&R Plan will follow the general outline and practices described herein.
Activities completed annually and those planned for the following year will be
reported to Alberta Environment (AENV) in a detailed Annual Report. The
reclamation and closure plan in the Application will address the following:

Table 1
TOR
Section

3.6

C&R Terms of Reference Concordance Table
Requirement

Provide a conceptual reclamation and closure plan for progressive reclamation for
the Project with consideration to the following:
a) reclamation requirements specified by relevant regulatory organizations and
stakeholder preferences;
b) pre-development information with respect to land capability, reclamation
suitability, vegetation, commercial forest land base by commercialism class,
forest productivity, old growth forests, recreation, wildlife, aquatic resources,
aesthetics and land use resources;
c) Project development phasing;
d) opportunities for integration of operations, reclamation/closure planning and
reclamation activities;
e) reclamation sequencing for each phase of development;
f) revegetation of the disturbed terrestrial and aquatic areas, identifying the
species types that will be used for seeding or planting, and the vegetation
management practices. Include the rationale for selection based on the need
for the development of self-sustaining biologically diverse ecosystems
consistent with the Central Mixedwood Subregion of the Boreal Forest Natural
Region with reference to the use of native vegetation species;
g) soil and reclamation material salvage including criteria to be used in salvaging
soil, soil storage areas and soil handling procedures;
h) areas of soil replacement indicating depth, volume and type of reclamation
material;

Volume 1

Location Addressed
a) Volume 1, Attachment 1:
Section 1.2;
Volume 1, Attachment 1:
Section 2.1;
Volume 1, Attachment 1:
Section 3.1.
b) Volume 1, Attachment 1:
Section 3
c) Volume 1, Attachment 1:
Section 2.2;
Volume 1, Attachment 1:
Section 2.3
d) Volume 1, Attachment 1:
Section 2.1;
Volume 1, Attachment 1:
Section 3.1;
Volume 1, Attachment 1:
Section 4
e) Volume 1, Attachment 1:
Section 2.3
f) Volume 1, Attachment 1:
Section 4.4; Section 1
Section 4.7;
Volume 1, Attachment 1:
Section 4.8;
Volume 1, Attachment 1:
Section 6
g) Volume 1, Attachment 1:
Section 4.3
h) Volume 1, Attachment 1:
Section 4.6
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C&R Terms of Reference Concordance Table (continued)

TOR
Section

Requirement

Location Addressed
i)

j)
k)

i)
j)
k)

3.6
(cont’d)

any soil-related constraints or limitations that may affect reclamation;
pre-development and final reclaimed site drainage plans;
re-establishment of self-sustaining topography, drainage and surface
watercourses and vegetation communities representative of the surrounding
area;
l) management of waste, wastewater, and other waters;
m) restoration of pre-development traditional use with consideration for traditional
vegetation and wildlife species in the closure landscape;
n) post-development capability for all uses;
o) post-development reforestation and forest productivity with information required
for inclusion into the Forest Management Agreement (FMA) Detailed Forest
Plan;
p) wetlands or other alternatives to reclaim the land;
q) reporting of reclamation progress through development of the Project, relating
reclamation progress to pre-development expectations; and
r) proposed monitoring (including soils, vegetation wildlife and aquatic resources)
with schedules and methodologies to measure and evaluate reclamation
performance and success.

l)

m)
n)
o)

p)

q)

r)
s)
t)

3.6

Discuss the conceptual closure landscape design with reference to the following:
s) appropriate forest productivity equivalent to pre-development levels having
regard for regulatory requirements and stakeholder end land use preferences;
t) the pre- and post- reclamation percentages and distribution of all forested
communities in the Local Study Area;
u) how Canadian Natural will incorporate into the reclamation plan, the issues
raised by regional environmental monitoring and management activities;
v) promotion of biodiversity;
w) integration and interconnectivity to the surrounding landscapes;
x) integration of surface and near-surface drainage within the development area;
y) resemblance to the pre-disturbed landscape. Identify the post-disturbance land
capability on a map;
z) project planning and development;
aa) aquatic components of the post-reclamation landscape including:

u)
v)
w)

x)
y)
z)
aa)

Volume 1

Volume 1, Attachment 1:
Section 2.3;
Volume 1, Attachment 1:
Section 4.6
Volume 1, Attachment 1:
Section 5.2
Volume 1, Attachment 1:
Section 4.5;
Volume 1, Attachment 1:
Section 4.7;
Volume 4, Attachment 1:
Section 3.2
Volume 1, Attachment 1:
Section 4.4;
Volume 1, Attachment 1:
Section 5.1
Volume 1, Attachment 1:
Section 3.1;
Volume 1, Attachment 1:
Section 3.1
Volume 1, Attachment 1:
Section 4.1;
Volume 1, Attachment 1:
Section 4.7;
Volume 1, Attachment 1:
Section 6.2
Volume 1, Attachment 1:
Section 4.8;
Volume 1 Attachment 1:
Section 6.2;
Volume 1, Attachment 1:
Section 6.3
Volume 1, Attachment 1:
Section 2.3;
Volume 1, Attachment 1:
Section 7
Volume 1, Attachment 1:
Section 7
Volume 1, Attachment 1:
Section 3.1
Volume 1, Attachment 1:
Section 3.1;
Volume 5, Attachment 1:
Section 2.5
Volume 1, Attachment 1:
Section 3.1
Volume 1, Attachment 1:
Section 3.1
Volume 1, Attachment 1:
Section 3.1;
Volume 1, Attachment 1:
Section 4
Volume 1, Attachment 1:
Section 3.1
Volume 1, Attachment 1:
Section 3.1
Volume 1, Attachment 1:
Section 2.3
Volume 1, Attachment 1:
Section 4.8;
Volume 1, Attachment 1:
Section 3.1
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Appendix
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Appendix
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C&R Terms of Reference Concordance Table (continued)
Requirement
i) issues related to the design of a self-sustaining and productive aquatic
ecosystem,
ii) a hydrological analysis of the post-reclamation landscape including predevelopment and final closure site drainage plans,
iii)contrasts of the pre-disturbed aquatic ecosystem to the post-reclamation
situation, and
iv) discussion of how the reclamation plan incorporates diversity, size and extent of
wetlands into the final design;
bb) anticipated timeframes for completion
n of reclamation phases and release of lands back to the Crown, including an
outline of the key milestone dates for reclamation and a discussion of how progress
will be measured in the achievement of these targets. Discuss any constraints to
reclamation such as timing of activities, availability of soil materials and influence of
natural processes and cycles; and
cc) development of a conceptual ecological land classification (ELC) map for the
post-reclamation landscape considering all potential land uses and how the
landscape and soils have been designed to accommodate future land use.
a) Provide a soil conservation and reclamation plan for progressive reclamation in the
Project areas. Outline the anticipated major timelines for reclamation activities with
reference to the life span of the proposed Project.
b) Provide an ecological context of the soil resource by supplying a soil survey report
and maps following the Soil Survey Handbook, Volume 1 (Agriculture Canada 1988)
to include Survey Intensity Level 1 (SIL) 1 for the development footprint.
c) Provide details about soil salvage indicating areas where salvage will occur (for the
pads, transportation routes, and any other similar activities), the depth and volume of
soil to be salvaged, soil storage locations and methods and relate the information to
pre-development conditions.
d) Provide details on area of soil replacement indicating techniques, timing, depth,
volume and type of reclamation material.
e) Discuss the potential to retain coarse woody debris for use in reclamation and to
reduce the need for slash burning after clearing.
f) Provide information about the reclaimed topography for wellpads, roads, and
facilities. Identify contouring objectives, drainage restoration (surface and
near-surface flow) and erosion control.
g) Discuss the methods that may be used to deal with potential soil compaction and
contamination problems in the Project areas.
h) Provide a timber salvage plan, highlighting end land users and identifying
proposed volumes for removal by species and year for the Project. Provide a tracking
mechanism to ensure the appropriate utilization of the timber volumes by species to
salvage per year, or periodically as the Project progresses. Include opportunities for
timber salvage, revegetation, reforestation and harvest for the reduction of fuel
hazards.
i) Provide a weed management plan including provisions such as those outlined in
the Guidelines for Weed Management in Forestry Operations (Forest Management
Division directive 2001-06). This will detail how Canadian Natural will prevent the
establishment and control the spread of restricted and noxious weeds (as listed in the
Alberta Weed Control Act) within the Project area.
j) Provide appropriately scaled maps of the area highlighting (where possible) the
preceding points.

Volume 1

Location Addressed
i. Volume 1,
Section 3.1
ii. Volume 1,
Section 4.8;
Volume 5,
Section 2.5
iii. Volume 1,
Section 3.1
iv. Volume 1,
Section 3.1
bb) Volume 1, Attachment 1:
Section 2.3;
Volume 1, Attachment 1:
Section 7
cc) Volume 1, Attachment 1:
Section 4
Volume 1, Attachment 1:
Section 2.3
Volume 1, Attachment 1:
Section 2.3
Volume 1, Attachment 1:
Section 4.3; Attachment B
Volume 1, Attachment 1:
Section 4.6
Volume 1, Attachment 1:
Section 4.2
Volume 1, Attachment 1:
Section 4.5
Volume 1, Attachment 1:
Section 4.5; Section 6.1

Volume 1, Attachment 1:
Section 4.1

Volume 1, Attachment 1:
Section 4.4.1
Volume 1, Attachment 1:
Section 4; Attachment B
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CONSERVATION AND RECLAMATION OBJECTIVES
AND KEY ACTIVITIES
This C&R Plan presents measures to mitigate the effects of the Kirby Project and
outlines proposed monitoring programs to ensure that mitigation is successful.
The objective of the reclamation program is to return the disturbed lands to a
capability equivalent to the pre-disturbance land capability. The end land use
objective, after final reclamation and site decommissioning, is to return forest
capability and wildlife habitat capability to pre-disturbance conditions.
The C&R Plan describes the general and Project-specific measures to be
implemented during development and operations to minimize potential impacts
of the Kirby Project. To the extent possible areas disturbed by Project activities
will be progressively reclaimed. Final reclamation will be undertaken when
Project facilities are decommissioned.
Canadian Natural is committed to resource conservation through development of
only those areas required for construction and operation of the Kirby Project.
Canadian Natural is also committed to following the Conservation and
Reclamation Codes of Practice for Alberta (AENV 1995b) for the Kirby Project,
as follows:
•

clean-up, remediate or dispose of contaminants to meet AENV
requirements;

•

re-contour the site to be compatible with end land uses, provide proper
drainage and stability, and control erosion;

•

not using topsoil for grading purposes;

•

correct soil compaction where necessary;

•

replace salvaged soils in the same sequence as found in the undisturbed
areas, unless otherwise directed by the Alberta Government C&R
Inspector;

•

use soil amendments, where required, to meet reclamation objectives;

•

use approved revegetation seed mixes that are compatible with the
intended end land use;

•

control noxious and restricted weeds; and

•

use native species or mixtures, or other approved vegetation that will
allow the establishment of native species.

Volume 1
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KIRBY PROJECT DESCRIPTION
The Kirby Project will involve surface disturbances related to the following
aspects (Figures 1, 2 and 3):
•

construction of a central plant by expanding the currently disturbed
former Kirby Thermal Pilot plant site;

•

twelve wellpads and associated facilities including above-ground
pipelines, power lines and access roads;

•

expansion of an existing camp location;

•

construction of disposal and source water wells and interconnecting
pipelines; and

•

establishment of borrow pits.

Further detail on Kirby Project design is provided in Volume 1, Sections B1.0,
B5.0 and B6.0. The Kirby Project footprint incorporates technical engineering
and environmental mitigation in an effort to use existing Rights-of-Way (ROW)
and disturbances (21% of the total Project footprint), where possible, thereby
reducing the disturbance footprint. Of the 12 wellpads in the Kirby Project, 8 are
primarily located on upland areas and four on wetlands. While the final
orientation of the wellpads may change with further delineation of the bitumen
resource, their general location will not change.
Table 2 summarizes the distribution of the soil and vegetation disturbances
among facility types.
Table 2

Kirby Project Facilities and Disturbance Areas
Land
Disturbed
(ha)

Kirby Project Facility
plant site
wellpads 1 to 12
disposal and source wells
rights-of-way
camp, stockpiles
borrow pits
Total Disturbance
(a)
existing disturbances
(b)
net new disturbance

22
54
16
122
23
90
327
40
287

Vegetation
Disturbed
(ha)
22
54
16
122
23
90
327
69
258

(a)

Existing disturbances include the activities completed on the development area prior to the development of the
Kirby Project.

(b)

Net new disturbance is the total disturbance minus the existing disturbance.
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SITING AND ROUTE SELECTION
The criteria used for locating facilities and other linear Kirby Project features
included the following:

2.2

•

location of wellpads to optimize bitumen recovery while using
horizontal drilling to minimize the number of wellpads and disturbance
area;

•

maintaining natural patterns of landscapes and vegetation;

•

ensuring that Kirby Project features are a minimum of 100 m away from
waterbodies;

•

using existing disturbances for expansion of linear facilities, roads,
pipelines, central plant and camp;

•

combining different types of new construction into one ROW;

•

minimizing ROW width for both new cut areas and when adjacent to
existing ROWs;

•

optimizing pipeline expansion loop spacing to minimize the number of
expansion loop clearings;

•

minimizing overall lengths of ROWs where possible;

•

minimizing watercourse crossings;

•

crossing existing infrastructure and creeks in appropriate locations and
at appropriate angles; and

•

ensuring access to valve locations.

WELLPAD DEVELOPMENT SCHEDULE
Wellpad construction will occur as required to ramp up to full production and
sustain the output design for the life of the Kirby Project. Canadian Natural’s
intention is to reclaim each wellpad following its abandonment and
decommissioning to minimize the area of actively disturbed land.
Table 3 outlines the initial forecast development and reclamation sequencing in
relation to the Kirby Project. Wellpad Numbers 1 to 8 (Table 3) will be
developed in the first 10 years of the Kirby Project. The wellpads will be
constructed as required to allow a ramp-up to full production and sustain output
for the life of the Project. Steam injection on the first pads will begin by the first
quarter (Q1) of 2011, with bitumen production starting in Q3 2011.
Canadian Natural estimates the Kirby Central Plant will be at design production

Volume 1
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capacity after a ramp-up period of about one year. Final production is expected
to take place in 2031 after 20 years operation.
Table 3

Wellpad Construction Schedule
Wellpad Number

Year of Development

1

2

3

4

5

6

7

8

9

10

11

12

2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
Indicates pad construction year.

The active life of each wellpad will depend on reservoir and bitumen recovery
conditions. Wells will remain in production if bitumen recovery remains high,
potentially delaying additional wellpad development. If bitumen recovery is
lower than anticipated, then additional wellpads may become operational to
maintain level-loading of the processing facilities or for reservoir monitoring.
Therefore, reservoir performance will determine wellpad development and the
reclamation sequence.

2.3

DECOMISSIONING AND RECLAMATION SCHEDULE
The reclamation schedule will cover all existing and new developments
associated with the Kirby Project, including, but not limited to:
•

expansion of the existing site of the former Thermal Pilot Plant for
construction of the Central Plant;

•

construction of twelve wellpads and associated facilities including
pipelines, power lines and access roads;

•

expansion of the existing camp location for development of camp
facilities;
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•

construction of disposal and source water wells and interconnecting
pipelines; and

•

borrow pits.

A Phase I investigation will be completed before the construction of any surface
or sub-surface equipment on existing disturbances at the Kirby Project site. This
will include a document review, aerial photograph review, and a site visit.
Based on the results of the Phase I investigation, a Phase II investigation may be
completed where new equipment installation may overlap with areas of potential
concern. The Phase II investigation would focus on assessing soil and, as
necessary, groundwater conditions in the vicinity of previously developed areas,
particularly the former Kirby Thermal Pilot site. As appropriate, contamination
identified during the investigations will be remediated in accordance with
regulatory requirements before new equipment is installed. In addition, if any
historical contamination is identified during site development, this material will
be addressed before further equipment installation.
Corridors for underground water source and disposal pipelines will be reclaimed
immediately following construction and before the Kirby Project operational
period. To the extent possible, decommissioned wellpads will be progressively
reclaimed, however, the first wellpad is anticipated to still have producing wells
when the last wellpad is constructed. Borrow pits will be reclaimed when they
are exhausted of useful borrow material and possibly independent of adjacent
wellpad reclamation. It is currently estimated that most of the Kirby Project
footprint will be reclaimed during the 2032-2034 period, at the end of the
Project’s operational life (Figure A6.0-1).
A Decommissioning Plan will be developed during the operational phase to
outline the methodology to be used to effectively and safely decommission the
facilities. The final detailed reclamation schedule sequence will be developed
with the decommissioning plan (and as historical production data is collected
during the operational phase).
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ENVIRONMENTAL SETTING
Information on the existing biophysical environment as well as the potential
environmental effects associated with the Kirby Project is provided in the
following sections of the Application:
•

climate and air quality in Volume 3, Section 1.3;

•

hydrogeology in Volume 4, Section 2.2;

•

hydrology in Volume 4, Section 3.2;

•

water quality in Volume 4, Section 4.2;

•

fish and fish habitat in Volume 4, Section 5.2;

•

soil and terrain in Volume 5, Section 2.2;

•

terrestrial vegetation, wetlands and forest resources in Volume 5,
Section 3.2;

•

wildlife in Volume 5, Section 4.2;

•

biodiversity in Volume 5, Section 5.2;

•

traditional land use in Volume 6, Section 1.3;

•

resource use in Volume 6, Section 2.3;

•

historical resources in Volume 6, Section 4.3; and

•

environmental setting information on the physiography and geology of
the Kirby Project area was provided in Section B2.0.

Information in this C&R Plan is provided for the Terrestrial Resources Local
Study Area (LSA), which was described in Volume 5, Section 1.3. Soil map
units in the LSA are shown in Figure 4, while terrestrial vegetation and wetlands
in the LSA are shown in Figure 5.

3.1

RESTORATION OF CAPABILITY
Canadian Natural is committed to restoring equivalent land capability as defined
in the Alberta Environmental Protection and Enhancement Act, Conservation
and Reclamation Regulation. The following sections compare the anticipated
pre-disturbance and reclamation capability changes for soil, vegetation, wildlife,
resource use and traditional land use. Since the final landscape and vegetation
communities will differ somewhat from existing conditions, there will be tradeoffs involved and opportunities for different land uses following reclamation.
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Land Capability for Forestry
The predicted changes in land capability for forestry due to the Kirby Project is
discussed in Volume 5, Section 2.5 (Soil and Terrain) and presented in Table 4.
Figures 6 and 7 show the existing conditions, the Kirby Project disturbances and
closure land capability classification in the LSA, respectively. The Kirby Project
is predicted to improve land capability ratings for some areas that were originally
conditionally productive (Class 4) or non-productive (Class 5) for forestry but are
now predicted to have a low capability (Class 3) or conditional (Class 4)
capability for forestry (Class 3) rating.

Table 4

Summary of Predicted Forestry Capability Class Changes Following
Reclamation in the LSA

Forest Ecosystems Land
Capability Class

Class 1 (high)
Class 2 (moderate)
Class 3 (low)
Class 4 (conditionally productive)
Class 5 (non-productive)
disturbance
water
Total

Existing
Conditions

Kirby Project
Alterations

Closure

Loss/Alteration

Net Change Due
to the Kirby
Project

Area
(ha)

% of
LSA

Area
(ha)

% of
LSA

Area
(ha)

% of
LSA

Area
(ha)

% of
LSA

0
89
836
924
1,429
249
41
3,568

0
2
23
27
40
7
1
100

0
10
73
82
122
40
0
327

0
<1
2
2
3
1
0
9

0
91
875
1,045
1,307
209
41
3,568

0
3
25
28
37
6
1
100

0
2
39
121
-122
-40
0
n/a

0
<1
1
3
-3
-1
0
n/a

n/a = Not available; not applicable.
Note: Due to rounding conventions, numbers may not equal totals.

Land capability classes 1 to 3 are considered as having a potential for supporting
a commercial forest (OSVRC 1998). In addition, commercial forests must be
stocked with native tree species including jack pine, white spruce, black spruce,
aspen poplar, balsam poplar, white birch or tamarack (OSVRC 1998).

3.1.2

Restoring Biodiversity Potential with Reclamation

Biodiversity Potential
Figure 8 illustrates the predicted closure vegetation patterns. The biodiversity
potential at closure for the Kirby Project area will generally be similar to existing
conditions although conversion of some wetlands types to terrestrial upland areas
will result in localized differences. The re-establishment of vegetation on
existing baseline disturbances, such as seismic lines, will contribute to an
improvement in ecosystem function over existing conditions and the potential for
higher overall biodiversity potential at closure.
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Kirby Project facilities located in terrestrial upland areas will be reclaimed and
planted to the surrounding ecosite, where feasible, and planted to the next closest
ecosite where it is not feasible. For example, a reclaimed wellpad or road in a
low-bush cranberry aspen (d1) ecosite phase would be planted to the d1 ecosite
phase; however, a wellpad located in a jack pine-lichen (a1) ecosite phase would
be replanted to a target jack pine-aspen (b1) ecosite phase due to difficulties in
re-establishing lichens. Over time, these areas may resemble the surrounding
ecosites due to natural successional processes.
One of the biodiversity goals is to maintain the integrity of peatlands in the
Kirby Project area. This will be met primarily by locating Project facilities on
upland terrain, to the extent possible, and reclaiming Project facilities with
consideration of the surrounding ecosite phases and wetlands types, thus
sustaining biodiversity in these areas.
Wetlands disturbed by the Kirby Project and access roads may be reclaimed to
various ecosites, including blueberry (b), Labrador tea-mesic (c) and low-bush
cranberry (d).
Wetlands disturbed by pipelines and other disturbances created without
significant fill materials being added to the surface may naturally regenerate to
the pre-disturbance wetlands type.
Reclamation of roadways will involve removal of culverts from the roads and
roadway surface preparation for soil placement. The reclaimed culverts in
roadways will be planted to the Labrador tea-subhygric (g1) ecosite phase in
wetlands areas. In the low-lying areas created by the removal of culverts, natural
succession and re-establishment of natural moisture regimes may create areas
resembling the surrounding wetlands types.
Wellpads located on wetlands classes will be re-contoured to create a distinct
low-lying area on the wellpad to act as a transition to the surrounding
undisturbed wetlands. These wellpads may be planted to blueberry (b), Labrador
tea–mesic (c) and Labrador tea–subhygric (g) ecosites. The upland reclamation
ecosites (b, c and g) have a low biodiversity potential while the low-lying areas
may develop into a graminoid marsh (MONG) or shrubby swamp (SONS) type
wetlands and have a moderate biodiversity potential.
Reclaimed areas
throughout the landscape are expected to support native flora and fauna that
colonize these sites in the succession process following reclamation.
As appropriate, wetlands reclamation programs will use findings of Canadian
Natural’s wetlands reclamation trial at Primrose and Wolf Lake (Golder 2004).
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Other techniques to improve biodiversity may include spreading topsoil unevenly
over disturbed areas to mimic the natural variability in the existing landscape.
This practice may provide microsites for a variety of vegetation to establish.

Heterogeneity and Fragmentation
The reclaimed vegetation types are intended to mimic existing landscape
ecosystems. Succession is a naturally occurring process in the boreal forest.
Reclaimed clearings (e.g., ROWs, well sites) will be allowed to regenerate to
forest or shrubland. The regeneration of areas cleared for the Kirby Project will
help restore the connectivity between the undisturbed forest patches. Once
Kirby Project reclamation and natural succession on existing disturbances has
occurred, the landscape is expected to have fewer linear disturbances than under
existing conditions. The landscape configuration (heterogeneity) of the dominant
type (i.e., forest) may change slightly from the existing conditions to closure due
to the conversion of wetlands to upland vegetation classes where development
areas are located in wetlands. The limited change in fragmentation due to
Kirby Project effects will be mitigated through the planned reclamation activities.
A discussion of the Kirby Project on other vegetation parameters such as rare
plant potential is contained in the Terrestrial Vegetation, Wetlands and Forest
Resources Assessment (Volume 5, Section 3).

3.1.3

Wildlife Habitat on the Reclaimed Landscape
Ecosystems re-established on disturbed lands are resilient and will be capable of
maturing naturally through successional processes. Over time it is expected these
ecosystems will meet the habitat requirements of resident and migratory wildlife
species. The C&R Plan will aim for the establishment of diverse upland wildlife
habitats compatible with surrounding ecosites. Wetlands habitats directly
affected by the Kirby Project will shift to terrestrial habitats that are
predominantly early successional habitats to mid-successional habitats. The
C&R Plan is predicted to increase terrestrial habitats and slightly decrease
wetlands habitats. Mixedwood dependent species (e.g., mixedwood forest bird
community, ruffed grouse, boreal owls) will experience the greatest increase in
habitat over existing habitat conditions.

3.1.4

Traditional Land Use
Aboriginal people in the area still engage in traditional activities in the
Kirby Project area such as trapping, hunting and plant harvesting and there are
concerns that the Kirby Project may interfere with those activities. Canadian
Natural is conducting an ongoing consultation program with regional Aboriginal
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groups and adjacent Registered Fur Management Area (RFMA) holders to
identify and to understand current and historical traditional land use in the Project
area. This information will be considered for incorporation into the Project
conservation and reclamation planning.
The assessment of the Kirby Project considered the effects of existing, approved
and planned developments. To date, qualitative analysis has been completed
based on interviews with Heart Lake First Nation Elders and the holder of the
directly-affects RFMA #2361. Information was also drawn from assessments
done for previous oil sand regional developments. In addition, a quantitative
analysis was completed to determine the total amount of land that will be
permanently or temporarily unavailable for traditional land use within directly
affected traplines as well as regionally, with the Regional Study Area (RSA) of
the Heart Lake First Nation. Consultations with other Aboriginal groups are
ongoing.
Among the potential concerns identified by First Nations are the loss of habitat
and damage to animal and plant health through destruction and fragmentation,
increased access to the area which may lead to further depletion of resources and
the shifting of wildlife to new locations due to habitat destruction or disruption
from industrial activity.
Potential impacts identified by the holder of RFMA #2361 include the
cumulative loss of land for trapping, the loss of habitat resulting in the gradual
reduction in wildlife abundance and increased human activity resulting in
disturbance to the trapline.
The involvement of Canadian Natural and other oil sands developers in regional
initiatives that include representatives of the regional Aboriginal groups in
consideration of effects, mitigation planning and reclamation and closure
planning is designed to ultimately reduce the long-term impact of development.
Canadian Natural believes that consultation and co-operation is only successful
when it is integrated into the decision-making process throughout the life of the
Kirby Project, and will continue to consult with its Aboriginal stakeholders to
identify issues and opportunities.

3.1.5

Resource Use
A discussion of the effects of the Kirby Project on Resource Use is described in
Volume 6, Section 2.
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DETAILED CONSERVATION AND
RECLAMATION PLAN
The C&R Plan for the Kirby Project is presented below. The design of final end
land uses will incorporate recommendations from regulators and other interested
parties with consideration of guidelines from oil sands regional multi-stakeholder
committees. Canadian Natural will hold meetings with the Alberta Sustainable
Resource Development (ASRD) C&R Inspector when reclamation activities are
underway to ensure the best site-specific reclamation plans are implemented for
each site.
This detailed C&R plan is organized in the sequence of construction and
reclamation activities including:

4.1

•

timber salvage;

•

vegetation clearing;

•

topsoil and subsoil salvage;

•

soil stockpiling;

•

facility construction;

•

facility operation;

•

facility closure and recontouring (final terrain);

•

topsoil and subsoil replacement;

•

revegetation; and

•

monitoring.

TIMBER SALVAGE PLAN
A timber salvage plan was completed by determining the volume of
merchantable tree species within the proposed Kirby Project facilities. This
timber salvage plan includes a determination of the volume of merchantable tree
species within the disturbance area in accordance with regulatory protocols for
timber salvage.

4.1.1

Merchantable Timber
Merchantable tree species include aspen, balsam poplar, white spruce, jack pine
and balsam fir. Tamarack and black spruce are not considered merchantable.
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Tree species are considered merchantable when they have a stump height
following 15/10 utilization standards for deciduous trees and 15/11 utilization
standards for coniferous trees. The tree must have a Diameter at Breast Height
(DBH) greater than 14 cm and a height greater than 12 m. Trees that do not meet
these criteria are not considered to be merchantable.
Estimates of volume are calculated using a combination of Alberta Vegetation
Inventory (AVI) data and ASRD timber damage assessment volume tables
(ASRD 2007). Full methods for calculation of volume are described in the
Forestry Baseline Report (Volume 5, Appendix V). As AVI does not provide a
DBH value, cumulative volume tally sheets cannot be used to calculate
merchantable volume for a specific utilization standard. To approximate 15/10
and 15/11 utilization standards, stands less than 12 m in height were removed
from the calculation of merchantable volume.
Table 5 provides details on the estimated total and merchantable volumes to be
cleared by the Kirby Project.
Table 5

Estimated Total and Merchantable Volume to be Cleared by the Kirby
Project

Dominant Forest Cover
Type

Leading
Species

Coniferous
3
Volume (m )
Total

Merchantable

(a)

Deciduous
3
Volume (m )
Total

Merchantable

Merchantable Species
deciduous

Aw
Bw

Total Deciduous
coniferous

Pj
Sw

Total Coniferous
mixedwood

Aw
Bw

Total Mixedwood
Total Merchantable Species
Non-Merchantable Species
Lt
coniferous
Sb
mixedwood
Sb
Total Non-Merchantable Species
(a)

1,387
43
1,429
8,117
582
8,699
148
19
166
10,295

1,387
0
1,387
7,372
582
7,954
148
0
148
9,489

4,576
96
4,672
584
51
635
124
14
138
5,445

4,576
0
4,576
539
51
590
124
0
124
5,290

304
2,502
28
2,834

0
0
0
0

27
163
28
218

0
0
0
0

Merchantable volume has been estimated by limiting AVI data to trees 12 m and over, to approximate a 15/10 or
15/11 utilization standard.

Note: Due to rounding conventions, sums may not equal totals.
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Annual Allowable Cut
Annual Allowable Cut (AAC) was estimated from mean annual increment
(MAI). Full methods for calculation of MAI are described in the Forestry
Baseline Report (Volume 5, Appendix V). The estimates of MAI for each
dominant forest cover type are summed together to arrive at Long Run Sustained
Yield Average (LRSYA) estimates for the LSA. These estimates also include
calculations of incidental fibre.
Estimates of MAI for the existing conditions for the total LSA and an estimate to
be lost due to clearing for the Kirby Project are provided in Table 6.

Table 6

Predominant
Forest Cover
Types

total
merchantable
deciduous
(Aw, Bw)
total
merchantable
coniferous
(Pj, Sw)
total
merchantable
mixedwood
(Aw, Bw, Pj, Sw)
total
merchantable
(a)
regenerating
total
merchantable
(Aw, Bw, Pj, Sw)
total nonmerchantable
(b)
(Sb, Lt)
LRSYA
(a)

Summary of Mean Annual Increments for the LSA
Coniferous Mean Annual Increment
Loss/Alteration Due to
Existing Conditions
the Kirby Project
% of
% of
Total MAI
Total MAI
Existing
3
3
Conditions
LRSYA
(m /yr)
(m /yr)
LRSYA

Deciduous Mean Annual Increment
Existing
Loss/Alteration Due to the
Conditions
Kirby Project
Total
MAI
3
(m /yr)

% of
LRSYA

Total MAI
3
(m /yr)

% of Existing
Conditions
LRSYA

109.26

7

17.41

1

376.81

76

57.13

11

1,346.00

90

117.25

8

95.65

19

8.43

2

36.12

2

2.16

<1

24.75

5

1.79

0

2.00

<1

0.03

<1

0.19

<1

0.04

0

1,493.38

100

136.85

9

497.40

100

67.40

14

342.14

n/a

32.45

n/a

29.47

n/a

2.81

n/a

1,493.38

100

136.85

9

497.40

100

67.40

14

Unproductive forest does not contribute to the net merchantable land base or LRSYA and is included in the table for
comparative purposes only.

LRSYA = Long Run Sustained Yield Average.
n/a = not applicable.
Note: due to rounding conventions, numbers may not equal totals.
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VEGETATION CLEARING
Land will be cleared in accordance with the appropriate conditions of Timber
Management Regulations and the Forest and Prairie Protection Act Regulations
(Government of Alberta 2001) and conditions of the surface land dispositions
issued by ASRD for the Project as they apply to site clearing, debris disposal and
on-site firefighting equipment.
Where possible, vegetation removal activities will occur on frozen or dry ground
conditions to minimize impacts. Should the construction schedule require work
in areas that are neither dry nor frozen, Canadian Natural proposes the following
mitigation measures:
•

Low Ground Pressure (LGP) mulching equipment will mulch and walk
down brush, tamarack and black spruce creating as little disturbance as
possible to the top of the litter layer.

•

Preparation will begin with a feller buncher clearing the area of all
salvageable
timber.
Mulchers
will
stump/grub/mulch
all
non-merchantable timber and brush to prepare the area for grading.

Canadian Natural will salvage all merchantable timber unless a waiver has been
obtained from ASRD. Non-merchantable timber will be used as corduroy where
possible. It may also be used on reclaimed areas for microsite development or
used as rollback along reclaimed linear corridors to control access. Timber and
brush materials not used for corduroy will be either piled or burned in areas
stripped of topsoil, or spread or chipped and spread over reclaimed pipeline
ROWs or in areas where padding might be required for construction purposes. In
winter, Canadian Natural will grub stumps and burn the stumps and any unusable
brush (with a permit). Mulching is used in summer when burning is less feasible.
Where mulching occurs, the material is usually stripped off and salvaged with the
topsoil (LFH and Ae horizons).
Vegetation clearing will not be done during the closed period for migratory birds
(May 1 to August 15) to avoid the nesting and fledging period. Should clearing
be required during this period, it will only occur following consultation with and
approval from the ASRD regional biologist.
All merchantable timber salvaged will be documented in the Kirby Annual
Report.
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SOIL SALVAGE PLAN
Topsoil in the Kirby Project essentially consists of duff (LFH, O horizons) plus
Ah/Ae horizons on Luvicsolic, Brunisolic and Gleysolic soils (Kinosis, Mildred,
Sutherland and Winefred soil map units) and peat (Of, Om horizons) in peaty
Gleysols (Bitumount and Steepbank soil map units) and the Organic soils
(McLelland and Muskeg soil map units). All suitable topsoil (LFH/Om plus Ae
and/or AB horizons) will be salvaged on upland mineral soils. Typical topsoil
depths for upland soils range from 15 to 25 cm. Gleysols, peaty gleysols and
shallow organic soils topsoil depths will range from 30 to 80 cm. Topsoil
salvage plans for the first 10 years of wellpad development are included in
Attachment B.
Where feasible topsoil (organic layer and A horizon) will be salvaged in areas
that will be disturbed by surface grading. Specifically, the topsoil salvage plan is
as follows:
•

Peat is typically salvaged where the peat depth is less than 80 cm it will
be over-stripped into the underlying mineral material to create a
peat/mineral mix. At some locations it may be necessary to leave the
organic soil intact since undisturbed peat can provide a strong surface
on which to construct pads. On organic soils with peat depths greater
than 80 cm the peat is typically not salvaged where leaving it intact is
required to provide geotechnical stability. This requirement will be
addressed on a site by site basis.

•

For any facilities constructed on mineral soil, topsoil salvage will
consist of LFH/Om plus Ae horizon which generally averages from 10
to 20 cm. This material will be stockpiled on the plant site (Figure 2)
and/or the wellpads (Figure 3).

•

Where road and infrastructure corridors are constructed on mineral soil,
soil salvage will consist of 10 to 20 cm of surface lift (LFH plus Ae).
Soil materials salvaged during road construction will be relocated to
designated stockpiles. Topsoil salvaged during source and disposal
water pipeline construction will be spread over the ditch line for
reclamation following construction.

The subsoil (B horizon) salvage plan consists of the following:
•

up to 30 cm of suitable B horizon (subsoil) rated Fair to Good for
reclamation suitability will be salvaged on wellpads and the plant site
constructed on upland mineral soil.

•

up to 15 cm of subsoil may be salvaged on access roads if needed; and
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B horizon rated as Poor reclamation suitability (very sandy texture) may
be salvaged pending site needs.

Where organic soils predominate, it is expected that most roads will be
constructed using deciduous corduroy, geogrid and woven geotextiles, rip rap,
fill and clay. When corduroy or rip rap is used in deep peat areas, logs laid on
geogrid and then covered by geogrid or woven geotextile will be used to add
further support over organic soils.
Where the mineral A horizon far exceeds the volume of organic litter (Mildred
soils only) the volume of mineral A horizon salvaged may be reduced so that the
salvaged topsoil as a whole is approximately 50% organic and 50% mineral by
volume. Details of topsoil and subsoil material balances for each development
facility are shown in Tables 7 and 8. Canadian Natural will have a positive
topsoil balance for the life of the Kirby Project.
Table 7

Topsoil Balance for the Kirby Project
Topsoil-Mineral
3
(m )

Peat/mineral mix
3
(m )

(a)

Total
Available
3
(m )

Topsoil
(b)
Required
3
(m )

Kirby Project
Component

Area
(ha)

plant site
(c)
wellpads (12)
disposal and
source well
(d)
rights-of-way
camp,
stockpiles
(e)
borrow pits
Total

22
54

5,000
46,000

170,000
0

175,000
46,000

44,000
108,000

131,000
-54,000

16

10,000

17,000

27,000

32,000

-5,000

122

12,000

1,000

13,000

13,000

0

23

14,000

33,000

37,000

44,000

-5,000

90
327

100,000
187,000

430,000
651,000

530,000
828,000

90,000
331,000

444,000
511,000

Balance (+/-)
3
(m )

(a)

Includes peat greater than 40 cm mixed with 50% mineral soil.

(b)

Topsoil replacement depths assumed to average 20 cm or whatever depth was salvaged from a facility.

(c)

Deep peat (>80 cm) will not be salvaged on wellpads.

(d)

Pipeline/power line construction soil salvage and replacement is immediate and therefore is not calculated in
balances but road volumes are included.

(e)

Borrow pits will be turned into shallow ponds for waterfowl habitat so only part of borrow areas will require soil.
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B Horizon (Subsoil) Balance for the Kirby Project

Kirby Project Component

(a)

plant site
wellpads 1 to 12
disposal and source well
(b)
rights-of-way
camp, stockpiles
(c)
borrow pits
Total

Area
(ha)

B Horizon Available
3
(m )

22
54
16
122
23
90
327

8,000
13,000
12,000
0
33,000
77,000
143,000

(a)

B Horizon to Replace
3
(m )
8,000
13,000
12,000
0
33,000
77,000
143,000

(a)

B horizon replacement volumes will be same all B horizon salvaged for each facility.

(b)

Pipeline/power line construction soil salvage and replacement is immediate and, therefore, is not calculated in
balances. Subsoil will not be salvage from roads as the borrow material used for construction will serve as subsoil
material during reclamation.

(c)

Since borrow pits will be partially reclaimed to shallow open water systems, only 50% of available subsoil will be
salvaged.

4.3.1

Soil Stockpiling
Salvaged topsoil will be stored in dedicated stockpiles near or along the disturbed
areas. The stockpiles will have a maximum slope 3H:1V and maximum height of
5 m. The soil stockpile shape will fit in a location available on the development
areas about 5 m from adjacent forested ecosite phases for full-size stockpiles, or
1 m for smaller stockpiles. Berms may be constructed of mineral soil around
stockpiles where the soil material could erode and be carried off-site.
Alternatively, silt fences may be used for this purpose. Topsoil will not be used
for any construction activities.
Subsoil will be stockpiled as described above for topsoil. The topsoil beneath the
subsoil stockpiles will be salvaged before subsoil placement. Subsoil stockpiles
will be located a minimum of 1 m away from topsoil stockpiles to reduce the
potential of admixing.
Surface soil salvaged during road construction will be relocated to existing soil
storage sites. Where storage capacity is available, priority will be given to
storing this material within wellpad soil stockpiles. Soil stockpiling at borrow
pits may be considered as an option at locations where this approach will not
delay reclamation of the borrow pits or prevent further extraction of borrow
materials.
Long-term stockpiles will be seeded as required with an appropriate seed mix to
control erosion and minimize weed development. Weed control will be as per
Canadian Natural’s Vegetation Management practices.
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Long-term stockpile sites will be documented in an Annual C&R Report
submitted to AENV. They will be staked or otherwise marked in the field and
accurately recorded on as-built drawings.

4.4

FACILITY OPERATION

4.4.1

Weed Control
Canadian Natural will implement a weed management program as per the Weed
Management in Forestry Operations-Directive 2001-06 (ASRD 2001). The
standards of practice will include:

4.4.2

•

limiting soil disturbance to only those areas required for construction
and operation of the Kirby Project;

•

cleaning equipment-due diligence to ensure all equipment and vehicles
are free of weed seeds and plant parts before arriving on the job site;

•

restricting the use of straw bales for erosion control to prevent
introduction of weeds;

•

using certified “weed free” seed for any revegetation activities; and

•

rapidly responding to weed infestations on Kirby Project development
areas.

Water Management Plan
Surface water management for the Kirby Project will consist of the following
features:
•

maintaining natural surface drainage patterns;

•

installation of surface water management facilities;

•

controlling surface runoff from the Kirby Project; and

•

constructing any required stream crossings for roads, pipelines and
telecommunications lines in accordance with AENV’s Code of Practice
(AENV 2000a) and Fisheries and Oceans Canada (DFO) Operational
Position Statements (DFO 2006; 2007).

Volume 1, Section B7.0 provides further details on the Water Management plans
and controls for the Kirby Project.
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FACILITY CLOSURE AND SITE CONTOURING
At the end of a facilities’ life, the following general procedures will be
undertaken to ensure that decommissioning and reclamation meets AENV
approval requirements:
•

all facilities constructed for the Kirby Project, including buildings,
equipment and foundations will be removed;

•

wells will be abandoned in compliance with EUB Directive 020
(EUB 2007) which includes cutting off the casing 1 m below final
contour elevation and sealing them off with a welded steel plate;

•

all Kirby Project facilities will be remediated as required to meet AENV
soil contamination standards of the time;

•

all decommissioning garbage and debris will be removed from the Kirby
Project area; and

•

areas to be reclaimed will be re-contoured to blend with the surrounding
landscape.

Site assessments will be assessed at abandonment to identify any contamination
and the results will be used to develop a remediation plan. At the completion of
these activities in a particular area, the goal will be to create a level to undulating
landscape surface which will blend into the surrounding topography. Further
mitigation plans will include:
•

The removal of gravel and culverts before re-contouring. A level to
undulating surface (0 to 5% slope) will be created using the existing fill
material and stockpiled soil.

•

Road and wellpad surfaces will be ripped, as required, to alleviate
compaction before placing topsoil or peat/mineral mix. If soils are
excessively wet, ripping operations will be postponed until conditions
are dry enough to ensure that they will fracture when ripped.

•

Subsoils will be chisel plowed and harrowed, or disc ripped to smooth
the surface prior to topsoil replacement.

•

Salvaged subsoil and then topsoil will be placed evenly over the
disturbed site once all initial re-contouring is completed. Topsoil
replacement will be postponed when soils are excessively wet or during
high winds, if soil drifting occurs, to prevent soil structure damage or
topsoil erosion.
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SOIL REPLACEMENT PLAN
The goal of soil replacement is to reconstruct soils, at a minimum, to an
equivalent pre-disturbance land capability for forestry. Subsoil replacement will
proceed prior to the topsoil placement. The subsoil replacement plan will consist
of replacing whatever volume of subsoil was salvaged from each facility
(Table 8). The topsoil replacement plan by facility is as follows:

4.7

•

Wellpads and roads constructed on fens and bogs. Salvaged topsoil will
be placed 15 to 20 cm thick over surfaces to be reclaimed. The in-place
pad material will be used as a subsoil so subsoil replacement will not be
required.

•

Plant site, wellpads, source and disposal wells and roads constructed on
mineral soil. Soil replacement will consist of replacing the same depth
of mineral topsoil (LFH/Om plus Ae horizons) from reclamation
material stockpiles that existed previously on-site. It is estimated that an
average of 20 cm of topsoil will be replaced.

REVEGETATION PLAN
Canadian Natural will adopt a natural recovery approach to revegetation,
supplemented with targeted tree and shrub planting as required. All seed and
plant material selected for reclamation will be consistent with the Central
Mixedwood Subregion of the Boreal Forest Natural Region. The introduction of
weeds and non-native species is minimized by reducing the use of seed mixtures,
ensuring revegetation equipment is clean and following ASRD invasive plant
prevention practices (ASRD 2004). Grass and forb species are expected to
establish naturally from soil seed banks and/or invasion from adjacent natural
areas, while trees and shrubs will be planted, where required, to promote
accelerated succession.
Specifically, the revegetation of long-term disturbed areas will occur as follows:
•

natural recovery of herbaceous vegetation in the first two years; and

•

some tree and shrub species may be planted after three years in areas
where natural invasion is lower.

An ASRD-approved native seed mix will be planted in areas of high erosion
potential, such as pipeline water crossings.
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When revegetation planting is required, it will follow the Guidelines for
Reclamation to Forest Vegetation in the Alberta Oil Sands Region
(OSVRC 1998, as amended). This document identifies target ecosite phases that
can be established on reclaimed landscapes and provides recommendations for
successful reclamation procedures to meet the primary end land use objectives,
which are the establishment of stands of commercial forest and the establishment
of wildlife habitat. Annuals such as barley or an ASRD-approved seed mix will
be used in areas requiring erosion control.
Tree stock planted will be locally sourced. Weed control programs will be
implemented as required to ensure optimum plant material establishment. Starter
fertilizer may be applied as recommended from soil testing.
The far future ecosystems may not resemble the target ecosystem, since future
variations in site factors (e.g., climate, soil development, soil moisture,
management, etc.), may change the composition of the future forest.
Revegetation objectives relevant to the Kirby Project and consistent with the Oil
Sands Vegetation Reclamation Committee (1998, as amended) include:
•

focus on using native woody stemmed reclamation species common to
the region;

•

strive to establish a diverse range of plant species to re-create the level
of biodiversity common to the pre-development area; and

•

establish a viable plant community capable of developing into a selfsustaining cover of species suitable for commercial forest, wildlife
habitat and traditional land uses, with possibilities for recreation and
other end uses.

Canadian Natural will use adaptive management, the results of reclamation
monitoring from its other operations and consultation with regulators to develop
specific planting densities for Kirby Project revegetation. Table 9 summarizes
proposed planting prescriptions for various reclaimed site types.
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Potential Planting Prescriptions

Soil Capability and
Moisture Regime

Ecosite Phase /
Wetlands Type
(a)
Planting Prescription

Tree Species
(Total Density of 1,800 to
2,200 Stems/ha)

Shrub Species
(Total Density of 500 to
700 Stems/ha)

4-3, sub-Xeric to mesic

b1 blueberry Pj – Aw

jack pine 1,100 aspen 600
white birch 100

blueberry 100 + 100 of 2 of either
bearberry, G alder or buffaloberry

3, sub-Mesic

b2 blueberry Aw (Bw)

aspen 1,400 white birch 300
white spruce 100

blueberry 100 saskatoon 100
bearberry 50 green alder 50

3-2, subxeric, submesic

b3-blueberry, aspenwhite spruce

aspen (55%), white spruce
(40%), white birch (5%)
4 to 5 m spacing

blueberry, bearberry, Labrador tea,
green alder

3, mesic to subhygric

c1-Labrador tea-mesicjack pine-black spruce

black spruce (80%), jack pine
(20%)
4 to 5 m spacing

Labrador tea, blueberry, bog
cranberry

3-2,
Mesic

d1 low-bush cranberry,
aspen

Aw 1600 Pb 150 Bw 25 Sw 25

low-bush cranberry 100
green alder 50 rose 100
beaked or pussy willow 50

2-3, mesic

d2- low-bush cranberry
aspen-white spruceblack spruce

aspen (50%), white spruce
(30%), black spruce (10%),
white birch (10%)
4 to 5 m spacing

low-bush cranberry, green alder,
rose, bog cranberry

soil class 3-2, mesic,
subhygric

d3 low-bush cranberry,
white spruce

white spruce 1400 Aspen 200
white birch 200*

low-bush cranberry 100 rose 100 +
100 of alder or buffaloberry

4 - 5, hygric

g1-Labrador tea-hygric
black spruce jack pine

black spruce (90%), jack pine
(10%)
4 to 5 m spacing

Labrador tea, blueberry

(a)

Beckingham and Archibald 1996.

Note: Planting prescriptions as per OSVRC 1998. Planting prescriptions may change as the manual is updated.

4.8

SPECIFIC REVEGETATION AND RECLAMATION PLANS

4.8.1

Plant Site and Wellpads
The plant site and wellpads constructed on upland areas will be planted to upland
ecosites (b, c and d ecosites) that are similar to surrounding ecosites (Figure 8).
Similarly, wellpads and facilities constructed on peatlands will also be replanted
to upland ecosites (b, g ecosites) (Figure 9). Final end land use targets for these
facilities will be determined following discussions with provincial regulators.

4.8.2

Access Roads and Power Line Rights-of-Way
Access road and powerline ROW reclamation (Figure 10) will follow the
requirements outlined in the publications Environmental Protection Guidelines
for Roadways (AENV 2000b) and Environmental Protection Guidelines for
Electric Transmission Lines (AENV 1995a). As described in the Facility Closure
and Site Contouring (Section 4.5), all equipment will be removed from the
ROWs. To the extent possible, gravel will be recovered from roads and recycled.
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Any remaining gravel will be covered with suitable subsoil materials. Topsoil
(mineral or peat/mineral mix) will be replaced on the disturbed areas following
the reduction of subsoil compaction. Compacted road surfaces will be ripped and
disked before to topsoil replacement.
All power supply lines and poles will be removed. Any base structures required
for guy wires or pole support will be removed to a depth of 1.2 m and the area
covered with suitable subsoil and topsoil (mineral or peat/mineral mix).
Road reclamation will involve the removal of all culverts. This activity will
result in the creation of depressions that may become lowland areas. Initially,
small shallow, open water areas may develop where culverts have been removed
and may be initially colonized by cattails, bulrushes and sedges. However, over
time as the moss layer re-establishes, fen plant species (e.g., sedges, willows,
black spruce) are expected to naturally encroach into these depressions. These
depressions will also allow for continued natural drainage of the surrounding
lowlands. Organic material excavated around the culverts will be placed on
adjacent road sections. The remaining road areas will be recontoured into
irregular-shaped ridges.

4.8.3

Borrow Pits
Construction of development facilities, wellpads and roadways will require
extensive volumes of borrow fill material. Borrow pits required to meet this need
will be located to minimize the overall impact to the development area and to
make maximum use of the available borrow resource. If available, material will
be recovered from wellpads and roadways for re-use as they are abandoned;
although it is currently anticipated the first wellpad will not be abandoned until
after the last wellpad is constructed.
For the purpose of this C&R Plan, it is assumed all borrow sites will be
excavated to the full extent and will be depressions at the times of reclamation.
Following recontouring to a more natural and stable position, borrow pits will be
allowed to fill with water and integrate into the regional drainage regime. Soil
will be placed in upland areas and extending slightly below the water line. Areas
around the pond will be revegetated to an appropriate species mix. Reclaimed
borrow areas are expected to provide opportunities for increased waterfowl use
potential and landscape diversity in the area. The reclamation will focus on
returning the land capability values around the ponds as an integral part of the
program.

Volume 1

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project

4.8.3.1

- 35 -

Conservation and Reclamation Plan
September 2007
Environmental Impact Assessment

Pipelines
Both above-ground and below-ground pipeline ROWs are expected to naturally
regenerate to pre-disturbance conditions since the soils will be replaced as
construction progresses. For above-ground pipelines, all structures will be
removed before reclamation begins. For below-ground pipelines, they will be
properly abandoned in place. Canadian Natural is proposing to implement a
direct revegetation approach only on areas where erosion potential makes this
necessary. Viable root propagules and seed remaining as part of the soil
structure/seed bank will germinate and grow if competition from other vegetation
is not too intense. Canadian Natural will maintain an adaptive management
approach to determine the most suitable reclamation practice necessary to
re-establish native vegetation along these disturbances.
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WASTE MANAGEMENT PLAN
Part of the guiding principles of Canadian Natural’s “Corporate Statement on
Environmental Protection” involves ensuring the development and
implementation of appropriate waste and emission management programs.
Canadian Natural’s management has acknowledged that it is responsible for
developing specific operational procedures and standards that are consistent with
this policy and are accountable for the maintenance, regular review, and
interpretation of this policy. Canadian Natural further requires its suppliers,
partners and business associates to have compatible environmental procedures
and values.

5.1

WASTE HANDLING FACILITIES
A salt cavern will be designed to store the sand waste and any other solid process
waste from the plant. A separate application will be submitted to allow for
disposal to this salt cavern well as to a “Class 1b” disposal well. Any sand or
solid waste that cannot be handled at the plant will be disposed at an approved,
licensed third-party waste disposal facility.
The evaporator blow down water is a small concentrated stream that will be
disposed of in the salt cavern previously mentioned. The evaporator blowdown
water pH will be reduced to precipitate silica and the silica will be stored in the
salt cavern. The return water (brine) from the salt cavern will be pumped
through a pipeline and injected into a Class 1b disposal well. Any evaporator
blowdown water that cannot be handled at the plant will be disposed of at an
approved, licensed third-party waste disposal facility.
Domestic waste that cannot be recycled will be stored in garbage bins and
disposed of by a third party in an approved, licensed third-party waste disposal
facility.
Details of Canadian Natural’s spill and emergency response plans are provided in
Attachment A.

5.2

PLANT SITE DRAINAGE
All plant site surface runoff will be diverted to the runoff pond via sloped grade,
open drain ditches and culverts. The water will be sent to the water treatment
process. The runoff pond will include an impermeable clay cap or liner. The
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size of the runoff pond will be based on a 1 in 25 year, 24-hour storm and will
include 0.3 m of freeboard.

5.3

PADS SURFACE WATER RUNOFF
Surface water runoff from the wellpads will be retained within the pad boundary.
The earthworks will be completed using an impermeable clay cap, berms and
ditches to collect all rainwater. This water is tested and released following the
criteria for surface runoff water. If the water does not meet criteria it will be
disposed of at an approved facility.

5.4

SECONDARY CONTAINMENT
Secondary containment will comply with the EUB Directive 055: Storage
Requirements for the Upstream Petroleum Industry (EUB 2001), in addition to
any other applicable acts, codes and regulations. Separate tank dykes will
accommodate the containment requirements for the outdoor above-ground tanks
in the de-oiling, water treatment and tank farm units. Tanks with compatible
fluids will be contained in a common tank dyke where it is feasible to reduce the
plant footprint. Outdoor above-ground chemical tanks will be contained in
separate dykes to mitigate potential chemical reactions if a spill or leak occurs.
The area within the secondary containment systems will be graded to a sump
within the dyke area to allow for the collection of rainwater, snow melt water and
to detect any possible leakage from the tanks. Manual pump-out of this
collection area will be required.
Secondary containment will be sized for 100% of the volume of the largest tank
plus an additional 10% of the aggregate capacity of all other tanks located in the
dike. The dike will contain an impervious liner. Any water storage tank that
meets the “Criteria for the Surface Discharge of Collected Surface
Run-on/Runoff Waters”, Section 11 of EUB Directive 060 (EUB 2006), will not
have a dike around the tank it will use the site drainage and ditches to direct any
leaks to the site runoff pond for collection. Secondary containment for indoor
above-grade tanks will be provided by double-wall tank construction or building
containment structures (trenches and sumps). Secondary containment below the
graded surface, but not buried, will be provided by a single-walled tank elevated
above the concrete cellar floor. The concrete cellar is the secondary containment
and leak detection for the building sump.
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SEWAGE TREATMENT
All sewage generated on site will be stored and periodically trucked off-site for
disposal at an approved third-party disposal facility.

5.6

DRILLING WASTE AND SOLID DISPOSAL

5.6.1

Environmental Disposal Options – EUB Directive 050
Canadian Natural uses several different options for disposing of drilling wastes,
which involve both on-site and off-site disposal.
“Mix-bury-cover” is one option for on-site disposal that involves burying drilling
wastes and stabilizing them, using subsoils below a major rooting zone and
above the site-specific water table. Another on-site option is land-spreading,
which is an above-ground disposal method where wastes are dried then
incorporated into the wellsite’s subsoil horizon.
Pump-off of clear fluids is an off-site disposal option, which involves the
application of clear fluids to the ground surface at predetermined application
rates. The second off-site option is disposal at a licensed third-party disposal
facility, such as a landfill.
Because of a lack of appropriate terrain in the Kirby Project area for the other
options, disposal of drilling waste at an off-site facility is the most likely option.
Approximately 200 m3 of drilling waste is typically generated from drilling a
horizontal well in this area. A portion of this waste will be from the intermediate
and horizontal sections of the well and will contain bitumen. This waste will be
stripped, separating the solids from the liquids, and then analyzed to determine
landfill suitability. If the material passes landfill criteria, the solids will be sent
to an approved Class II landfill, and the fluids will be disposed of in an approved
salt cavern or disposal well. The stripped solids that are clean (surface and a
portion of intermediate hole) will be put into an above-grade storage pit. Once
drilling operations have been completed, the clean solids will be disposed of in
accordance with all EUB Directive 050 criteria (EUB 1996). The clean fluids
that are stripped will be re-used until such time as disposal is required. The spent
fluid will be collected and sent to an approved disposal facility.
All remote, above-ground storage areas will be secured according to EUB
Directive 070 (EUB 2002). This includes, but is not limited to signage and snow
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fences that will minimize unauthorized entrance. Canadian Natural is committed
to the prevention of wildlife interaction with our disposal operations, and will
make every effort to maintain storage area fencing. Canadian Natural does not
use the above-ground storage pits for management of drilling fluids.

5.6.2

Disposal Commitments
Canadian Natural will adhere to the regulated disposal options as follows. All
operations will be performed in compliance with regulatory guidelines and
Canadian Natural procedures. All wastes will be managed in a manner which
preserves the receiving area’s soil quality, vegetation health and biological
diversity. Canadian Natural will continue to apply current technologies to ensure
effective waste management in all disposal operations. Drilling fluids will be
disposed of according to EUB Directive 050 requirements.

5.6.3

Contingency Plans
Contingency plans could include, but are not to be limited to treatment of waste,
isolation of specific wastes, and disposal of waste at a certified waste disposal
site. Canadian Natural will communicate, through its in-house Environmental
Group and environmental services company, any anomalies that could be
encountered during drilling operations. A list of approved disposal facilities is
provided should waste be contaminated beyond the sump disposal standards.
Environmental Representatives will be consulted on a site-specific basis to
determine the most effective course of action.
Specific drilling additives may trigger contingency treatment or management.
Consultation with Canadian Natural’s Environmental Co-ordinator and
representatives should occur when additives of concern are used.

5.6.4

Analytical Requirements
Drilling waste analysis will be preformed to confirm compliance with the
selected disposal program. Canadian Natural will follow the strict analytical
requirements as prescribed by regulatory guidelines. Should analytical data
identify issues with the selected disposal plan, an alternative disposal method will
be implemented. If mud system chemistries require additional testing, the EUB
will be notified and an alternative disposal program will be undertaken, as
required.
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Sump Site Selection
The sumps are to be located in a manner that ensures containment of all materials
and is suitable for the programmed disposal method. Suitable access to the sump
and access controls is also required.

5.6.6

Cement Returns
Cement returns will be segregated from the drilling wastes wherever feasible
before placement in storage pits. Cement pits must be located at suitable sites so
that migration of associated fluids will not occur before to material “hardening”.
The cement must be buried beneath a minimum of 1 m of clean subsoil. Large
cement pits for multi-well remotes will require management to ensure that large
“blocks” do not impede subsurface water drainage or the deep rooting zone.
Efforts will be made to break the cement into aggregate that allows for effective
water drainage.

Volume 1

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project

6

- 43 -

Conservation and Reclamation Plan
September 2007
Environmental Impact Assessment

ENVIRONMENTAL PROTECTION PLANS
Operation of the Kirby Project will potentially result in temporary environmental
effects related to land surface disturbance and reclamation. This section
identifies the principal issues relating to surface disturbance, Kirby Project
operations and land reclamation. Canadian Natural’s proposed mitigation for
addressing these principal issues is also discussed. Canadian Natural’s
emergency response plans for spills and fires can be found in Attachment A to
this document and in Section B11.4 of this volume.

6.1

SURFACE DISTURBANCE ISSUES

6.1.1

Modification of Landscape
Subsoils not possessing adequate load bearing capacity for proposed facility
foundations may need of additional material imported for constructing
structurally adequate access roads and wellpads. Access roads and wellpad
working areas will be surfaced with a gravel layer that will be maintained
throughout the operations phase.
Canadian Natural is proposing the creation of new upland habitat on portions of
areas where fill materials are added for roads, the central plant and wellpads.
These areas will be reclaimed such that appropriate contours will be created
following site grading and topsoil replacement.

6.1.2

Soil Management
Canadian Natural will schedule topsoil removal during frozen or dry ground
conditions to minimize impacts and provide satisfactory separation of topsoil and
subsoil storage. If the construction schedule requires that topsoil be removed
from isolated wet areas or that wet areas be traversed for access, Canadian
Natural may use temporary corduroy roads to provide access for construction
equipment. Matting may be placed on the corduroy to provide a trafficable
surface. If necessary, Canadian Natural may use fill to create a work platform or
temporary access road. Geotextiles will be used to separate the fill from the
natural materials.
Temporary culverts may be installed to maintain surface drainage in wet areas.
Silt fences will be installed as necessary to prevent sedimentation and erosion.
Temporary work pads and access roads will be monitored regularly by on-site
environmental inspectors until their removal, with increased monitoring
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occurring during times of heavy rainfall or high surface water flow. Potential
additional mitigative measures include sandbags and/or riprap around culvert
openings and silt fences and/or hay bales around the sides of the temporary
access areas to prevent sediment movement into bordering areas. Following
construction, Canadian Natural will leave corduroy and timber padding in place
and allow them to degrade naturally rather than cause more disturbance by
removing them. Fill materials and geotextiles for temporary roads will be
removed.
Earth-work related construction activities will either be shut down during wet
weather or conducted to the extent that mitigation measures are effective. These
measures may include:
•

minimize travel on topsoil and restrict activities to areas where topsoil
has been removed;

•

do not permit rubber-tired traffic on the ROWs;

•

install geotextile or corduroy over wet areas;

•

place heavy equipment on swamp mats; and

•

use equipment with low-ground- pressure tires or wide-pad tracks to
reduce rutting.

In situations where effective mitigation may not be possible, shutdown of
activities will be considered by Canadian Natural’s construction superintendent
in consultation with the on-site environmental inspector if one of the following
occurs:
•

excessive rutting;

•

spinning tires;

•

build-up of mud on equipment;

•

formation of standing water in the work areas; or

•

tracking mud down access roads as vehicles leave the Kirby Project
area.

Topsoil removal will also not occur during windy conditions that may negatively
impact topsoil quality. Canadian Natural will have an on-site inspector during
salvage operations that will have the authority to cease operations during
unsuitable conditions.
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Contingency Plans

Wet Weather
The contingency plans for wet soils will be initiated when working on
undisturbed topsoil. Traffic will be restricted to developed roadways and
wellpad areas during wet weather to protect undisturbed areas.

Soil Erosion
Soil erosion will be prevented or controlled, as required, through implementation
of erosion control measures such as planting a seed mix on soil stockpiles, use of
erosion control fabric, crimping hay following topsoil replacement and creating
adequate drainage to minimize water erosion.

6.1.2.2

Stripping of Frozen Topsoil
Where winter salvage is proposed, ripping may be required to reduce the
potential for mixing of topsoil and subsoil layers. Precautions will be taken to
maintain a stable working surface in areas of shallow frost depth. Mulched
surface organic materials and topsoil will be mixed together and/or chipped and
mulched before being placed in stockpiles.
Wherever surface conditions require, on upland areas, winter construction will be
preceded by pre-stripping of surface soil and the completion of site grading
activities before the ground is frozen. When winter stripping and grading cannot
be avoided, proper construction equipment will be used to avoid mixing topsoil
and subsoil. Topsoil will be removed in one lift when constructing roads,
wellpads and facility areas on upland areas.
To the extent possible, salvage of organic soils for reclamation purposes will be
completed under frozen conditions.
Canadian Natural will implement procedures to monitor soil stripping activities
such that soil and subsoil salvage, in either frozen or wet field conditions, does
not result in a degradation of topsoil or subsoil quality.

6.1.3

Gravel Requirements
Facilities requiring a surface to support all-weather traffic will normally have a
minimum 15-cm-thick gravel surface. Areas to be surfaced with gravel will
typically have a minimum subgrade slope of 0.5% and an approximate surface
grade of 2%. Gravel will be obtained from borrow sources in the region, as
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described in Volume 1, Section B6.0 and Resource Use Baseline (Volume 6,
Appendix III).

6.2

OPERATIONAL ISSUES

6.2.1

Maintaining the Integrity of Peatlands Surrounding the
Kirby Project
Various Kirby Project facilities are located within peatland areas comprised of
fens and bogs (Figure 5). Since hydrology is critical in maintaining the
biological integrity of fens, Canadian Natural will apply the following principles
in constructing facilities on fen ecosites:

6.2.2

•

Depending on peat depth, the organic soil may be salvaged and
stockpiled for future reclamation. Fen hydrology will be maintained by
first laying down bucked trees, followed by a woven geotextile material
and covered with fill material. This will create a stable base for
facilities roads or wellpad areas.

•

In fens, culverts will be installed as required along Kirby Project roads
to permit unimpeded water movement across the area (Figure 8).
Canadian Natural will inspect these areas for water ponding and other
evidence that culvert modification or addition is required.

Wildlife Pipeline Crossings
In-situ SAGD operations require above-ground pipelines for steam, produced
emulsion (i.e., oil and water) and fuel gas. These above-ground pipelines are
potential barriers to movement because wildlife may be unable or unwilling to
cross over or under such structures. Above-ground pipeline networks are
typically associated with roads and may cause the greatest potential for negative
interactions with wildlife movements from both the construction and operations
of in-situ projects (Golder 2004). Large mammals that would likely be affected
by above-ground pipelines include moose and deer.
Pipelines can act as movement barriers for wildlife. The location and elevation
of the above-ground pipelines should ensure adequate passage for caribou and
other ungulates along potential movement areas. Appropriate wildlife crossings
will be provided taking into consideration the Boreal Caribou Committee
guidelines.
The use of crossing structures as a mitigation tool is commonly employed within
Alberta’s in-situ projects to alleviate barriers to movement and avoidance for
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caribou around these structures (Golder 2004). Overall, the best mitigation
strategy for woodland caribou is the optimal placement of crossing structures
(i.e., within selected habitat types, along game trails) (Golder 2004). A more
comprehensive discussion of this subject is provided in the Wildlife Assessment
(Volume 5, Section 4).

6.3

RECLAMATION ISSUES

6.3.1

Reclamation of Compacted Areas
Areas receiving gravel surface treatment, such as the working surface areas of
access roads, central facilities and wellpads will all be subjected to significant
load applications and traffic over their life. These areas will become relatively
densely compacted compared to the soils of undisturbed adjacent lands.
Canadian Natural will ensure that compacted subgrades are deep ripped and/or
subsoiled and graded before replacement of topsoil. These activities help to
ensure that densities of the formerly compacted areas are not significantly
different from subsoil densities on nearby undisturbed lands.

6.3.2

Reclamation in Wetlands Areas
Road reclamation will involve removal of all culverts resulting in the creation of
wide depressions intended to become lowland areas. These depressions will
serve as natural drainage for the surrounding lowlands. The development of
reclaimed roadways into wetlands has been described in Section 3.1.2.
Pipelines that occur within peatlands are expected to naturally revegetate thereby
returning to the pre-disturbance condition since the organic soils will be placed.
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CONSERVATION AND RECLAMATION
MONITORING
The objectives of the C&R monitoring program are to evaluate the success of
conservation and reclamation procedures over time and to adjust or modify
practices where necessary to ensure:
•

topsoil replacement on contoured surfaces is adequate to meet approval
requirements;

•

erosion control and slope stability;

•

sustainable revegetation and sustainability of all disturbed areas;

•

noxious and restricted weed control;

•

re-establishment of wildlife habitat; and

•

reclamation certification can be achieved.

The objectives will be met through regular site inspections, implementation of
additional reclamation procedures over time (if necessary), evaluation of the
monitoring program results on all reclaimed areas, implementation of corrective
measures, and incorporation of findings from reclamation efforts and trials from
other oil sands and heavy oil developments.
Canadian Natural will document soil, vegetation and wildlife colonization of
reclaimed areas as part of its C&R monitoring activities. Soil and vegetation
monitoring tracks the re-establishment of habitat areas while the wildlife
monitoring tracks the use of reclaimed areas. Comparison to ecosystems and
wildlife use from areas within the LSA, employing data collected as part of
baseline surveys will provide information that can be used to gauge the success
of re-establishing wildlife habitat as well as on the measures taken to conserve
wildlife in the Kirby Project area. Vegetation parameters that will be monitored
include weeds and revegetation and sustainability of all reclaimed areas. Soils
will monitored for soil quality and to ensure good erosion control and slope
stability are present.
It is expected that wildlife (e.g., snowshoe hare, small mammals) will use
reclaimed areas as soon as the herbaceous vegetation cover has been established.
The diversity of wildlife use will tend to increase over time as the vegetation
cover increases and both shrub and tree species naturally colonize the Kirby
Project area.
Canadian Natural will produce an annual C&R report summarizing the previous
year’s activities in terms of development activities, assessments completed on
facility areas to be constructed in the following year, reclamation activities,
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reclamation monitoring and planned activities for the following year. This report
will be submitted to AENV.
Canadian Natural will continue to track changes to relevant reclamation
guidelines and to incorporate the appropriate aspects of these guidelines into
reclamation planning and reclamation activities for the Kirby Project.
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Emergency Response Plans
Providing prompt and effective response to any emergency situation is one of the
guiding principles of Canadian Natural’s “Corporate Statement on Health &
Safety” (Figure B11.2-1).
Conceptual Contingency Planning
Canadian Natural’s Corporate Emergency Response Plan (ERP) (see attached
table-of-contents, Figure B11.4-1) is a well-developed, implemented and tested
system that includes: response procedures for various types of emergencies and
incidents, including spills and releases to land, air and water; incident notification
procedures, both internally within Canadian Natural, as well as to appropriate
regulatory agencies and the public; procedures for managing the health and
safety of the affected public; and procedures for minimizing impacts to the
environment that might result from incident response activities.
Canadian Natural’s Corporate ERP is continually updated to comply with
changes to EUB Directive 071 “Emergency Preparedness and Response
Requirements for the Upstream Petroleum Industry” (EUB. 2006a). The
Corporate ERP will be reviewed and updated once the draft amendments to
Directive 071, announced in December 2006, are fully evaluated and formally
adopted by the EUB. The Corporate ERP will be applicable to the Kirby Project.
Procedures for post-incident investigations are contained in the EMS and
H&SMS, as well as procedures for identifying and implementing appropriate
corrective actions, and for reviewing the effectiveness of corrective actions taken.
Site-specific emergency response plans are developed for all Canadian Natural
operating areas and facilities. Based on the Incident Command System (see
attached document “Ten Steps to Emergency Response,” Figure B11.4-2), the
site-specific emergency response plans share common format and procedures,
allowing Canadian Natural emergency response and operations personnel to
become quickly assimilated into emergency response efforts at any Canadian
Natural facility. Emergency response plans have the following standard outline:
•

Introduction (purpose, manual maintenance, training and exercises);

•

Emergencies – Prevention, Action and Follow-up (prevention and
detection, emergency classifications, and post incident assessment);

•

Public Protection Measures (notification and evacuation);

•

Communications Plan (government, public, and media);

•

Emergency Response – Roles and Responsibilities;
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•

Emergency Response – Phone Lists (Canadian Natural, field contacts,
government contacts, contract services);

•

Forms and Guidelines; and

•

Drilling, Completions and Servicing Operations.

The site-specific emergency response plans are based on a common format, but
are tailored to each operating area, and are based on the site-specific risks and
conditions that may influence types and severities of incidents, and the resources
available at that location for response activities. In accordance with Canadian
Natural corporate environmental and safety policy, a site-specific emergency
response plan has been developed for the Kirby Project area (see attached tableof-contents, Figure B11.4-3). This more specific plan will be implemented in the
context of Canadian Natural’s overall corporate ERP described above (see
Figure B11.4-1). All operators for this area will undergo training in emergency
response procedures prior to commissioning. Regular training exercises will be
undertaken to ensure ongoing readiness, and to continually improve on
emergency preparedness.
For the SAGD and associated operations that will be conducted at the Kirby
Project, EUB Directive 071 (EUB. 2006a) does not require Canadian Natural to
file an ERP with local authorities or agencies, although a copy of Canadian
Natural’s corporate ERP and the site-specific ERP for the Kirby Project have
been electronically filed with the EUB and provided to the local authorities at the
Hamlet of Conklin.
Emergency response plans are controlled documents, and their distribution is
documented to allow for efficient updating of emergency response manuals over
time.
Spill Response Plan
Proactive planning to prevent and response to potential spills of crude bitumen,
industrial chemicals and produced water will be a high priority at the Kirby
Project. Canadian Natural has an arrangement with a third party for the provision
of assistance in the event of a major oil spill. The oil spill response cooperatives,
located throughout western Canada, maintain oil spill contingency plans and spill
response equipment for quick deployment in the event of a spill. Canadian
Natural staff participates in the annual exercises put on by the cooperatives to
ensure a high state of preparedness. The Kirby Project is located within the
WCSS Zone “Y”, with spill response equipment located at Fort Murray.
Canadian Natural will ensure that all fluids are handled properly, including fuel,
lubricating fluids, hydraulic fluids, methanol, antifreeze, herbicides, biocides or
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other chemicals and will comply with all applicable regulations. All chemicals
and fuels used at the Kirby Central Plant will be properly stored and dispensed
from appropriate containers. Accidental spills will be immediately reported to
the Environmental Inspector and spills cleaned up immediately. Canadian
Natural will engage in good housekeeping practices and active maintenance
programs in the Kirby Central Plant and on the production pads to minimize,
repair and work to eliminate small drips and leaks of chemicals, lubricants and
fuels.
Wellpads will be designed to contain spills on-site. Runoff water from these sites
will be held on-site until chemical analysis indicates it is suitable to discharge to
the environment. If testing indicates that runoff water is not suitable for
discharge, it will be transported to an approved disposal facility. Plant site runoff
will be utilized as make-up water in the Kirby Central Plant processes.
Lease perimeter and tank dikes will be regularly inspected and maintained to
avoid possible soil and/or water contamination in the event of a spill. All storage
tanks and containers will be designed and operated to minimize leakage and
contamination, and regularly inspected in accordance with EUB Directive 55
(EUB. 1995).
Canadian Natural will undertake to promptly notify all appropriate government
agencies in the event of any spill or emission that exceeds the terms and
conditions of the Kirby Project approval and applicable regulatory standards.
Canadian Natural will take rapid and appropriate action to either clean up the
spill, or otherwise deal with the problem. Before any Canadian Natural field
personnel enters a spill area, a comprehensive hazard assessment will be
completed, which will include: the volume and chemical composition of the
spilled material; access to the appropriate “Material Safety Data Sheets”
(MSDS’s); monitoring for explosive or toxic gases; removing potential ignition
sources; and marking the spill boundaries.
Pipeline Integrity Plan
Canadian Natural will implement monitoring programs which will address the
risks that could affect the integrity of the pipelines and gathering systems at the
Kirby Project that are either owned or under the control of Canadian Natural.
These programs will monitor: right-of-way reclamation and maintenance,
corrosion, “Stress Corrosion Cracking” (SCC), leaks, ground subsidence, soil
erosion and other identifiable risks. In accordance with EUB regulations, all
pipeline failures will be reported without limitation of cause, magnitude, or
consequence. All pipeline integrity risks identified during the monitoring
programs will be rectified as soon as possible.
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Fire Control Plan
The emergency response plan will include a fire control plan highlighting forest
fire prevention measures. Section 3.7(r)(iii) of the Terms of Reference for the
Kirby Project Environmental Impact Assessment (EIA) requires that this fire
control plan include a section “using the “FireSmart” Wildfire Assessment
System to assess areas adjacent to proposed facilities and identify mitigative
measures.”
A “FireSmart Wildfire Assessment System” has not yet been drafted for
petroleum industry operations, but it, or a similar best practices guide for fire
control, is currently being developed by an Alberta Sustainable Resource
Development and Canadian Association of Petroleum Producers (CAPP) joint
committee (CAPP. 2007). When finalized, this document will assist companies
in assessing areas adjacent to project areas for fire control risk and in identifying
mitigative measures, as well as providing options for improved access for fire
fighters to adjacent wildland areas. When the FireSmart System is finalized,
Canadian Natural will implement appropriate elements of its strategy into its own
internal fire prevention procedures.
With respect to possible slash burning activities, burning permits will be obtained
from the appropriate municipality or forestry authority before burning cleared
brush and slash. No unauthorized open fires will be permitted. During summer,
Canadian Natural intends to mulch slash associated with clearing activities for
Project components. This mulch will then be used as an amendment in later
reclamation activities related to the Kirby Project.
If burning of slash were to be required, it would not be permitted if the fire
hazard were high or extreme. If burning is to be delayed, slash would be stored
along the edges of rights-of-way, in natural clearings, at cutline intersections, or
in approved push-outs. Whoever would be conducting the burn would be
required to created a “Burn Procedure” and submit it for review to Canadian
Natural’s Safety Department. After the Burn Procedure is approved by the
Safety Department, all appropriate Canadian Natural departments and
appropriate external government departments would then be notified and the
burning operation would be conducted when permitted.
Canadian Natural has committed to using a risk-based approach to anticipate and
prevent hazards that pose harm to health and safety, and control and safely
manage those hazards which cannot be eliminated. In keeping with this
approach, Canadian Natural has engaged an independent risk management
consultant to assess potential fire risks within the proposed Kirby Central Plant
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and suggest mitigation strategies. Highlights of the mitigative strategies that
Canadian Natural intends to adopt at the Kirby Central Plant include:
•

reviewing the key Fire Hazard Areas (FHAs) within the plant and
developing a design that maintains separation between them;

•

using grading, drainage, trenches and grating to contain the extent of
potential flammable liquid pool fires in one area so that they are
prevented from reaching adjacent areas; and

•

ensuring that areas and buildings that are exposed to fire hazard are kept
free of weeds or other vegetation and any other combustible material.

The Kirby Central Plant and all wellpads and water source wells belonging to the
Kirby Project will be connected using all-season roads to better facilitate access
for fire fighting purposes. Vegetation growth on pipeline and gathering system
rights-of-way will also be managed to facilitate access by emergency response
equipment.
Emergency/Process Upset Flaring Management
In the event of upset conditions in the Kirby Central Plant, flaring of significant
volumes of gas in a short period of time may be unavoidable. In these situations,
Canadian Natural will not permit operators to flare to open pits. All emergency
flare stacks will be designed so that Alberta Ambient Air Quality Objectives are
met. Canadian Natural will meet all of the requirements and methodologies
contained in the AENV Emergency/Process Upset Flaring Management:
Modeling Guidance, or Air Quality Model Guideline, Final Draft (EUB. 2003a).
Canadian Natural will monitor the pilot lights in the emergency flare stacks to
ensure that they are operational to avoid venting unburned methane to the
atmosphere. For further discussion of the flaring system at the Kirby Project, see
Volume 1, Section B5.11.
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INTRODUCTION AND BACKGROUND
In Alberta, water with a total dissolved solids (TDS) concentration of less than
4,000 mg/L is considered non-saline. Correspondingly, water with a TDS concentration
of more than 4,000 mg/L is considered saline. Commercial use of non-saline water
resources requires a license under the Alberta Water Act, as administered by Alberta
Environment (AENV). Additionally, if non-saline water resources are proposed for
industrial injection for an enhanced recovery (ER) project, the Water Act application
must include applicable supporting studies and evaluations as specified in the Alberta
Water Conservation and Allocation Guideline Oilfield Injection Policy, 2006 (the
Guideline, Alberta government, 2006), as administered by AENV.
This Attachment is an application, under Section 50 (1) of the Water Act, for the
diversion for oilfield injection purposes, of non-saline groundwater from the Tertiary
Empress Formation (Unit 1) aquifer and the Cretaceous lower Grand Rapids Formation
aquifer for the Kirby In-Situ Oil Sand Project (the Project). This Attachment also
includes supporting information respecting the Guideline (Alberta government, 2006).
With respect to this Water Act application, the location of new water wells proposed for
non-saline groundwater diversion include one Empress Formation Unit 1 (Empress
Formation) water well located at 13-21-73-7 W4M (CNRL 13-21), one Grand Rapids
Formation water well located at 14-30-73-7 W4M and two Grand Rapids Formation
water wells located at 10-20-73-7 W4M. The location of existing and planned water
supply wells for the Kirby Project are shown on Figure 1. The location of existing water
wells and observation wells completed in Quaternary and Tertiary sediments in the Kirby
Project hydrogeology local study area and adjacent lands are shown on Figure 2.
At the Kirby 13-21-73-7 W4M surface lease, Rio Alto Exploration Limited (RAX)
constructed and tested an Empress Formation water well (RAX 13-21) in 2000. In 1982,
Petro-Canada Exploration (PEX) also constructed and tested an Empress Formation water
well at 11-21-73-7 W4M (PEX 11-21). The RAX 13-21 water well is licensed for the
former Thermal Kirby Pilot plant for industrial injection purposes under Water Act License
No. 00150748-00-00 (AENV File No. 00079399, Priority No. 2001-06-14-001). This license
(transferred to Canadian Natural), which expires on June 21, 2021, authorizes Canadian
Natural to divert up to 438,000 m3/yr of groundwater from the RAX 13-21 water supply
well. Pumping of back-up water supply well PEX 11-21 is permitted under an
amendment to the license. A copy of Water Act License No. 00150748-00-00 and the
associated amendment are provided as Appendix 1.
An estimated maximum amount of 20 percent of water injected as steam is expected to
remain in the reservoir following bitumen production at an individual SAGD well pair.
Water will also be lost though the water treatment process. As such, make-up water will
be required to replace these volumes for steam generation.
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The Kirby Project annual average make-up water requirements for steam generation are
estimated to range between 3,485 m3/d (1,272,025 m3/yr) and 6,347m3/d
(2,316,655 m3/yr), as summarized in Table 1. In addition, utility water requirements are
estimated to be approximately 950 m3/d (346,750 m3/y). It should be noted that about
550 m3/d (200,750 m3/d) of the utility water will end up as make-up water. Therefore,
the minimum Empress Formation water use will be 1500 m3/d as shown in Table 1.
Groundwater use from the lower Grand Rapids Formation aquifer is estimated at a
maximum of 3000 m3/d.
This application is for the maximum rates and volumes presented in Table 1 which are:
•

3,000 m3/d (1,095,000 m3/yr) from the lower Grand Rapids Formation
aquifer

•

3500 m3/d (1,277,500 m3/d) from the Empress Formation aquifer

These diversions assume continuous production of 365 days per year for the Kirby
Project life and are based on maximum daily diversions. Note that a license currently
exists for the diversion of 1200 m3/d (438,000 m3/yr) of groundwater from a well located
at 13-21-73-7W4M (RAX 13-21) which will provide the remainder of required Empress
Formation groundwater.

2.0

INTERPRETATION OF TIER 2 STATUS FOR KIRBY PROJECT
The Environmental Impact Assessment (EIA) terms of reference (TOR) for the Project
identifies that the a requirement of a Tier 2 assessment applies under the Guideline
(Alberta government, 2006) if non-saline water is considered for ER purposes. This
assessment level agrees with the “Step 3 – Risk Assessment” process presented on page
13 of the Guideline (Alberta government, 2006) based on the following:
•

The Kirby Project is a thermal oil sands project.

•

Planned non-saline water use of more than 1,000 m3/d will exceed one year
in duration.

It is expected that the Kirby project will result in low risk and low impact to Kirby-area
non-saline water resources, based on the following:
•

The Kirby Project is located in a remote area, with limited development
pressure. The nearest community is located 33 km to the north, in the
Hamlet of Conklin.

•

The Kirby Project is located in an area with no competing agricultural water
demands.
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•

The nearest non-Canadian Natural water wells are located approximately 10
and 15 kilometers east-southeast of the central Kirby Project Area (21-73-6
W4M and 1-73-6 W4M).
Of these wells, only one well located
approximately 14 kilometres from the Kirby site, is completed in the
Empress Formation

•

The Kirby Project Area is not identified as a water-short area.

•

The effects of groundwater pumping (drawdown) from non-saline aquifers at
the Kirby Project are expected to be minor and reversible. Groundwater
levels should return, with time to pre-pumping levels once pumping has
ceased.

Greater detail on the tiered analysis and the aquifer test programs which support the
Water Act license application are provided in the subsections which follow.

3.0

PLANNED PRODUCED WATER REUSE AND RECYCLE
PROGRAM
Volume 1, Section B7.0 provides details on the planned Kirby Project water management
and treatment program, including produced water reuse and recycling. The program is
summarized hereafter.

4.0

•

Saline groundwater from the McMurray Formation basal aquifer will be
maximized, subject to reservoir limitations. Source water production and
disposal into the McMurray Formation basal aquifer will be generally
balanced to minimize pressure effects on the overlying McMurray bitumen
reservoir.

•

Produced water will be the main water source for steam generation.

•

The produced water recycling rate will be maximized and will be at least 90
percent.

WATER SOURCE EVALUATION
An alternative water source evaluation is required under Section 3.2.3 of the Guideline
(Alberta government, 2006) if non-saline groundwater is being considered for use in oil
field injection projects in Alberta. Possible water sources alternatives for consideration,
as listed on page 28 of the Guideline (Alberta government, 2006) in approximately the
order of environmental preference, include the following:
•

Produced water

•

Saline groundwater

•

Non-water fluids and methods (e.g., CO2)

Figure 1
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Table 1 Kirby Project Forecasted Water Requirements
Make-Up Water
Year

Plant Use - Utility

Peak

Normal

Annual
Average

McMurray

Grand
Rapids

Empress

Empress
(Peak)

Annual
Average

Evaporator
Losses

(m³/cd)

(m³/cd)

(m³/cd)

(m³/cd)

(m³/cd)

(m³/cd)

(m³/cd)

(m³/cd)

(m³/cd)

2011

7585

3805

5065

1500

3000

565

950

310

205

2012

4905

4905

4905

1500

2855

550

950

310

205

2013

5305

5305

5305

1500

3000

805

950

310

205

2014

5850

5520

5630

1500

3000

1130

950

310

205

2015

5850

5520

5630

1500

3000

1130

950

310

205

2016

5850

5520

5630

1500

3000

1130

950

310

205

2017

5635

5520

5558

1500

3000

1058

950

310

208

2018

5520

5520

5520

1500

3000

1020

950

310

205

2019

5740

5520

5593

1500

3000

1093

950

310

208

2020

8000

5520

6347

1500

3000

1847

950

310

207

2021

6820

5520

5953

1500

3000

1453

950

310

208

2022

5960

5520

5667

1500

3000

1167

950

310

207

2023

5740

5305

5450

1500

3000

950

950

310

205

2024

5800

5045

5297

1500

3000

797

950

310

207

2025

4980

4765

4837

1500

2787

550

950

310

207

2026

5410

4545

4833

1500

2783

550

950

310

203

2027

4225

4225

4225

1500

2175

550

950

310

205

2028

3985

3985

3985

1500

1935

550

950

310

205

2029

3765

3765

3765

1500

1715

550

950

310

205

2030

3585

3585

3585

1500

1535

550

950

310

205

2031
3485
3485
3485
1500
1435
550
950
310
Note: Table B7.2-1 in Volume 1 provides for more details on Water Management and explanations of the values provided in this table.
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Under the Tier 2 criteria, a proponent is required to complete an assessment of alternative
non-saline water alternative sources, to a minimum radius of 10 kms. Canadian Natural
completed an assessment of groundwater sources to a radius of 15 kms from the central
Kirby Project Area (21-73-7 W4M). Canadian Natural further extended the search radius
for several water source alternatives, such coal bed methane (CBM) and municipal water
source availability, as discussed in the following sections.

4.1

4.2

PRODUCED WATER
•

Canadian Natural will maximize produced water recycle at the Kirby Project
(at least 90 percent).

•

The assessment indicates that additional sources of produced water exist
within the search area. Due to the early age of surrounding operations and
produced water recycle and reuse at theses operations, excess produced water
is not available.

SALINE GROUNDWATER
•

Canadian Natural proposes to develop the McMurray Formation basal aquifer as
a source of water for the Kirby Project, to the degree possible, subject to bitumen
reservoir pressure constraints discussed in Section B7.0 of Volume 1.

•

Due to the discontinuous and limited distribution of the McMurray Formation
basal aquifer (Volume 4, Appendix I, Figure V-43) and deliverability (Volume 4,
Section 2.4) in the Kirby Project Area, the aquifer can not provide all of the
Kirby Project water requirements.

•

Lack of Canadian Natural mineral land rights for saline water production and
limited access to the areas south of the Kirby Project (due to the presence of the
Cold Lake Air Weapons Range) further limits McMurray Formation basal
aquifer development options.
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NON-WATER FLUIDS AND METHODS (CO2)
•

4.4

13

The Kirby Project is a thermal operation in which steam injection into the
McMurray Formation is required to change the viscosity of the bitumen to
enable recovery. As such, the use of CO2 injection is not applicable.

MUNICIPAL WASTEWATER
•

The Kirby Project is remote, and there are no communities within 15 kms of
the central Kirby Project. The nearest community is located in the Hamlet of
Conklin approximately 33 km to the north, with the Regional Municipality of
Wood Buffalo 2006 Census listing the population of the Hamlet of Conklin
at 338 (http://www.altapop.ca/news.htm).

•

The daily wastewater generated from the Hamlet (assuming 100 houses) is
estimated to range between 100 m3/d and 200 m3/d. This volume is much
too small to be considered a viable source water alternative even excluding a
discussion of pipeline and water treatment costs.

INDUSTRIAL WASTEWATER
•

A review of air photographs for the Kirby Project Area indicates that there
are no large industrial facilities within 15 km of the Kirby Project.

•

A search of the AENV Approvals database does not show any approvals for
industrial facilities which would be expected to have a large wastewater
stream(http://envext02.env.gov.ab.ca/pls/xedp_apv/avwp_avwh1000_02.start
up?Z_CHK=0). Copies of the AENV Approvals Database LSD search
records are provided for reference in Appendix 2.

WATER FROM COALBED METHANE PROJECTS
•

The assessment indicates that there are no CBM wells or operations within
15 kms of the Kirby Project. A search of the AEUB database shows that the
nearest attempts at CBM production have been over 200 km southwest of the
Kirby Project, at 13-18-55-16 W4M and 16-17-51-12 W4M. According to
AEUB reporting, Canadian Natural indicates that the subject wells produced
relatively small quantities of water, usually less than approximately 34 m3/d
per well.

•

It is noted that wells, which target thin Mannville Formation coals in the
northeast part of the province, typically produce less than 8 to 16 m3/d of
water per well.
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POTENTIAL OFFSET WATER SUPPLIES
•

4.8

14

The closest Canadian Natural operation where non-saline allocations have
been reduced is the Primrose and Wolf Lake project located north of Cold
Lake. Due to the distance of this project from Kirby, potential offset water
supplies are not believed to be option for the Kirby Project.

SURFACE WATER RESOURCES (NON-SALINE)
•

In Alberta, surface water bodies such as lakes and rivers are characterized by
TDS concentrations typically less than 500 mg/L, and are therefore classified
as non-saline water resources.

•

Available baseline hydrology data indicates limited surface flow in creeks
and tributaries in the Kirby Project Area (Volume 4, Appendix II,
Section 4.2). The data also indicates that area lakes such as Ipiatik, Wiau
and Unnamed Lake #1 are generally less than 2 m deep (Volume 4,
Appendix II, Section 4.33, Table VII-22) with limited available excess water
volumes. Source water diversion from the lakes may adversely impact their
ecological sustainability, and availability for traditional, recreational and
other beneficial uses.

•

Canadian Natural is intending to use surface water runoff collected on the
Kirby Central Plant site as make-up water for steam production. A Water
Act application for this proposed diversion of fresh water is included in
Attachment 4. On an annual basis, the calculated amount of plant site runoff
based on the 1 in 25 year precipitation (approximately 71,000 m3/yr), is 4%
of the average of the annual average make-up water, in addition to
requirements identified in Table 1 (5,060 m3/cd or 1,846,900 m3 on an
annual basis). Runoff water is unlikely to be a reliable source of make-up
water.

SUMMARY OF ALTERNATIVE WATER OPTIONS
The alternative water options assessment indicates that augmenting saline groundwater
produced from the McMurray Formation basal aquifer with non-saline groundwater
produced from aquifers in the Grand Rapids and Empress Formations is the only viable
and reliable make-up water source for the Kirby project. The following sections provide
an assessment of the use of these sources per the Guideline (Alberta government. 2006).
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GROUNDWATER EVALUATION GUIDELINE REPORT
The Alberta Groundwater Evaluation Guideline (AENV, 2003) outlines the main
components of a hydrogeological investigation that are required to support a Water Act
application. The main components include:
•

A description of the area geology and hydrogeology

•

A field verified survey to identify area water use

•

An aquifer test and analysis program

•

Technical summary report

The hydrogeology baseline for the Kirby Project (Volume 4, Appendix V) provides a
detailed discussion of the Kirby Project Area geology and hydrogeology, the field
verified survey and the Empress Formation and Grand Rapids Formation aquifer test
programs. These components are summarized below, with more detail provided in the
EIA.

5.1

SUMMARY OF GEOLOGY OF KIRBY AREA
The dominant feature of the Tertiary/Quaternary geology is the Wiau Channel, a deep
pre-glacial channel incised into the Cretaceous bedrock surface. The channel has been
mapped to depths of up to 350 m, a width of up to 30 km and a length of over 170 km.
The Wiau Channel extends in a northwest – southeast direction from east of the Alberta Saskatchewan border at Township 71 and 72, to the Athabasca River near Township 7817, W4M. The Wiau Channel is intersected by other buried channels, including the
Christina, the Imperial Mills and the Conklin Channels. To depict the Wiau Channel,
Andriashek (2003) generated a subcrop basemap and representative geological crosssections. The bedrock subcrop map and one representative north-south geological crosssection from Andriashek (2003) are provided herein as Figure 3 and Figure 4,
respectively. Other Andriashek (2003) cross-sections are provided in the Hydrogeology
Baseline (Volume 4, Appendix V). As shown on Figure 3, the Kirby Project is centred at
21-73-7 W4M near the north flank of the main Wiau Channel.
Tertiary/Quaternary sediments in-filling the base of the Wiau Channel are referred to as
the Empress Formation (Units 1 to 3 inclusive, or in part). The Empress Formation Unit
1 is the thickest unit defined within the Empress Formation. At the Kirby Thermal Pilot
plant site, the Empress Formation Unit 1 is dominated by fine-grained sand, and it is this
unit that was licensed as the water source for the former Kirby Thermal Pilot. The
Empress Formation also represents a regional aquifer correlateable within and beyond the

Figure: 3

Figure 4
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Kirby Project Area. An isopach map of the Empress Formation in the Wiau Channel area
is presented in Figure B2.2-27 of Volume 1. Throughout this report the Empress
Formation Unit 1 aquifer will be referred to as the Empress Aquifer.
Stratigraphically above the Empress Formation, the Quaternary sequence (oldest to
youngest) is interpreted as the Bronson Lake Formation (till), the Muriel Lake Formation
(aquifer), the Bonnyville Formation (including a local aquifer) and undifferentiated drift
(till) both of which are dominated by low permeability sediments. Five representative
geological cross-sections generated by Canadian Natural to depict the
Tertiary/Quaternary geology in the Kirby Project Area, are presented in Volume 4,
Appendix V. One of the representative north-south cross-sections is presented in Section
B of Volume 1 (Figure B2.2-26). In general, the geology depicted by Canadian Natural
agrees well with that depicted by Andriashek (2003).
The Tertiary/Quaternary sediments unconformably overlie Cretaceous bedrock of the
Colorado and Mannville Groups. Within the Kirby Project Area, the Colorado Group, in
descending order, consists of the Labiche, Viking (Pelican) and Joli Fou Formations. The
Colorado Group thins in the central part of the Kirby Project Area owing to the complete
erosion of the Labiche and Viking Formations and partial erosion of the Joli Fou
Formation. The Mannville Group lies conformably beneath the Colorado Group and is
composed of the Grand Rapids, Clearwater and McMurray Formations. Figure B2.2-23
presents a representative bedrock geological cross-section, with additional bedrock crosssections presented in Volume 4, Appendix V.
These Colorado and Mannville Groups, in turn, unconformably overlie Devonian
carbonates. The Devonian bedrock in the Kirby Project Area may be up to 2,000 m
thick. The Devonian strata were deposited on the Precambrian crystalline basement.
Figure B2.2-2 presented in Section B of Volume 1 shows the general stratigraphy for the
Kirby Project Area extending to the PreCambrian basement.

5.2

SUMMARY OF HYDROGEOLOGY OF KIRBY AREA

5.2.1

Non-Saline Aquifers
In the Kirby Project Area, groundwater is considered non-saline to the base of the Grand
Rapids Formation. Accordingly, in the Kirby Project Area, the base of groundwater
protection is defined as the base of the Grand Rapids Formation (AEUB. 1995).
Groundwater resources within the Wiau Channel are relatively undeveloped. Therefore
there is a limited amount of available hydrogeologic data (aquifer tests) for the Wiau
Channel. Based on available information the permeable Wiau Channel Empress
Formation deposits appear to be a principal sink (drain) for vertical infiltration (recharge)
in the areas overlying the channel. Strong downward hydraulic gradients characterize the
Quaternary sediments in the Kirby Project Area. Horizontal groundwater flow in the
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Wiau Channel Empress Formation is believed to be directed to the northwest towards the
Athabasca River. Figure 5 shows the interpreted groundwater flow pattern in the
Empress Formation within the central Wiau Channel.
Below the Kirby Project Area, the non-saline aquifers identified from ground surface to
the Devonian unconformity include:
•

Un-named aquifer in the Bonnyville Formation (Quaternary sediments);

•

Muriel Lake Formation Aquifer (Quaternary sediments);

•

Empress Formation Aquifer (Tertiary/Quaternary sediments); and

•

Lower Grand Rapids Formation Aquifer (Water-bearing Sandstone).

The distribution of aquifers is depicted on a stratigraphic column presented in Figure
B2.2- 1 in Volume 1.

5.2.2

Saline Aquifers
Below the Kirby Project, the McMurray Formation basal aquifer represents the only
saline aquifer present from the base of the Grand Rapids Formation to the Devonian
unconformity. In this regard, the geology of the Kirby Project Area differs from that of
the EnCana Corporation (EnCana) Christina Lake Project area. That is, north of the Kirby
Project Area, at 76-6 W4M the upper section of the Clearwater Formation includes a
saline sandstone aquifer which EnCana proposes to develop for source water for the
Christina Lake thermal project. However, the sandstone units do not exist in the Kirby
Project Area. Hence, the upper Clearwater Formation does not represent an aquifer in the
Kirby Project Area. Additionally, the sandstones of the Wabiskaw Member of the
Clearwater Formation are generally charged with bitumen in the Project Area. Thus, the
Wabiskaw Member does not represent an aquifer in the Kirby Project Area. This is
illustrated on the petrophysical logs provided in the Hydrogeology Baseline in the EIA
(Volume 4, Appendix V, Attachment VI.C).
Below the McMurray Formation, bedrock formations within Devonian-aged bedrock lack
sufficient porosity and permeability to represent aquifers, suitable for source water
development as discussed in Section B2.5.1.1 of Volume 1. The limited porosity is
illustrated on the petrophysical logs presented on a geological cross-section presented in
Figure B2.2-2 in Volume 1. Even if water sources were identified in Devonian-aged
bedrock, there is a strong likelihood that the water would be too saline to be a viable
make-up water source.
Drill stem test pressure data and aquifer test data indicate that the Tertiary/Quaternary
sediments recharge the bedrock, and that vertical groundwater flow in the bedrock is
down through the Grand Rapids and Clearwater Formations to the McMurray Formation
aquifer/aquitard system.
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The lateral direction of bedrock flow in the McMurray Formation aquifer system is
believed to the west, where the flow system recharges the underlying Paleozoic
Grosmont Formation. Thereafter, groundwater flow follows the regional trend from
south to north/northwest. The discharge of this large-scale groundwater flow system is
postulated to be in the Peace River area, where the Grosmont Formation aquifer outcrops
(Anfort et al 2001). Figure 6 shows the interpreted regional groundwater flow system.

5.2.3

Groundwater Quality
Shallow to intermediate depth Quaternary groundwater is a non-saline, predominantly
calcium-bicarbonate type water with a total dissolved solids (TDS) concentration in the
order of 300 to 500 mg/L. Tertiary/Quaternary (Empress Formation) groundwater is nonsaline, characterized by TDS concentrations of approximately 500 to 600 mg/L and is a
sodium-bicarbonate type water. Groundwater in the Grand Rapids Formation in the
Kirby Project Area, has TDS concentrations measured at less than 4,000 mg/L, is a and is
a sodium-chloride type water and is considered non-saline. Groundwater becomes saline
below the Grand Rapids Formation. Groundwater in the underlying McMurray Formation
is saline in the Kirby Project Area and it is characterized as a sodium-chloride type water
with a TDS of approximately 8,000 to 17,000 mg/L.

6.0

WATER SUPPLY WELLS AND FIELD-VERIFIED WELL
SURVEY
In 2000, RAX completed a field-verified survey of reported water wells located within
approximately 15 km of the Kirby Central Plant (13-21-73-7 W4M). Canadian Natural
updated the survey in July of 2007. The objective of the survey was to confirm the status
of the water supply wells and to assess whether they could provide hydrogeologic data
useful in the baseline or later stages of the Kirby Project. Canadian Natural augmented
this information with a review of the AENV Provincial Water Well Database, a review of
the AENV Approvals Database and a review of oil & gas records for applicable nonsaline groundwater production and history at other thermal projects in the area. The oil
and gas records were searched using IHS AccuMap software for source water wells
completed in the Tertiary/Quaternary sediments, the Grand Rapids Formation, the Clearwater
Formation (including the Wabiskaw Member) and the McMurray Formation. This summary
information for greater Kirby Project Area water supply wells is provided in Appendix V,
Section 4.5. A summary of well records in the area is provided in Table 2 and a summary of
Water Act licenses and production histories is provided in Table 3.
The well search and survey showed that few water supply wells have been completed in
the Tertiary/Quaternary sediments within the greater Kirby Project Area, and information
on the water supply wells that have been drilled is limited.
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In terms of wells located nearest to the Kirby Central Plant, the water supply wells
located at 10-29-73-7-W4M, 15-29-73-7-W4M, 11-10-73-8 W4M and 10-24-73-8 W4M
were abandoned by RAX in the late 1990s as part of the AEUB-mandated lease
reclamation program. During the RAX field-verified survey, the water supply wells
listed for SW11-74-8 W4M could not be located. The locations of area water supply
wells, excluding wells known or suspected to have been abandoned are shown in
Figure 2.
Based on the Canadian Natural 2007 field-verified survey, there are no non-Canadian
Natural groundwater users identified within approximately 10 km of the Kirby Project.
The nearest non-Canadian Natural wells verified as active are located at 7-21-73-6 W4M
and 12-1-73-6 W4M, approximately 10 and 15 km, respectively east/southeast of the
Project 13-21 Kirby Thermal Pilot. For these combined locations, EnCana Corporation is
authorized, under Water Act License No. 00238862-00-00, to divert up to 5,000 m3/yr,
for utility and domestic purposes. A copy of License No. 00238862-00-00 is provided in
Appendix 3. The EnCana water well is completed at a depth of approximately 37 to
40 mbgs (AENV Well ID 0166626) at 7-21-73-6 W4M, and the EnCana water wells are
completed at depths of 43 to 46 mbgs (AENV Well ID 0154272) and 276 to 285 mbgs
(AENV Well ID 0279049) at 12-1-73-6 W4M. The License was issued on April 18,
2007 and expires on April 17, 2027. The 1-73-6 W4M wells are associated with an
EnCana gas plant at that location, and the 21-73-6 W4M well is associated with an
EnCana operator’s trailer camp.
Through the field verification process, Canadian Natural has confirmed the following
with respect to the EnCana 7-21-73-6 W4M and 12-1-73-6 W4M water wells:
•

EnCana 7-21-73-6 W4M (AENV Well ID 0166626): This well is
completed in undifferentiated Quaternary sediments (gravel), from
approximately 37 to 40 mbgs. The well is associated with an operators
trailer camp and is used for domestic purposes (i.e., toilet flushing), but not
for a drinking water supply. When visited on July 10, 2007 the groundwater
level in the well was measured at 19.25 m below the top of the well casing
(bTOC). This groundwater level is approximately the same as the
19.14 bTOC recorded by the driller on December 15, 1991 following well
construction.

•

EnCana 12-1-73-6 W4M (AENV Well ID 0154272): This well is
completed in undifferentiated Quaternary sediments (fine sand), from
approximately 43 to 46 m bgs. The well is associated with the office of the
EnCana Ipiatic Gas Plant and is used for domestic purposes (i.e., toilet
flushing), but not for a drinking water supply. When visited on July 10, 2007
the groundwater level in the well could not be measured as the surface casing
is damaged (precluded access).

•

EnCana 12-1-73-6 W4M (AENV Well ID 0279049): This well is
completed in the Tertiary/Quaternary Empress Formation (sand), from
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approximately 276 to 285 mbgs. The well is associated with the EnCana
Ipiatic Gas Plant and is used for vehicle washing, and is not used for a
drinking water supply. When visited on July 10, 2007 the groundwater level
in the well could not be measured as the well seal could not be removed
(precluded access).
There are two additional well records listed in the AENV water well database for 1-73-6
W4M (AENV Well ID 0279047 for LSD 5-1-73-6 W4M, and AENV Well ID 0279051
for LSD 1-73-6 W4M). EnCana was not able to provide information on these wells, and
Canadian Natural could not locate these wells in the field. It is assumed that these wells
have been abandoned. A copy of the field-verified forms for the EnCana water wells that
could be verified are provided for reference in Appendix 4.
Field-verified details on Canadian Natural’s water well located at SW-11-074-06 W4M
are provided as follows:
•

Canadian Natural SW-11-074-08 W4M (AENV Well ID 0215416): This
well is completed in undifferentiated Quaternary sediments (gravel), from
approximately 47 to 50 mbgs. The well is associated with a camp and is
used for domestic purposes (i.e., toilet flushing), but not for a drinking water
supply. When visited on July 5, 2007 the groundwater level in the well was
measured at 2.47 m bTOC. This groundwater level is approximately the
same as the 2.74 m bTOC recorded by the driller on November 12, 1981
following well construction. A copy of the field-verified form for this well is
provided for reference Appendix 4.

Beyond the EnCana 7-21-73-6 W4M and 12-1-73-6 W4M water wells, the next nearest
water wells are believed to be located in the Hamlet of Conklin, approximately 33 km to
the north of the Project.
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Table 2 Summary of Water Wells Records in the Greater Kirby Area
LSD

SEC

TWP

RGE

Use

AENV
Well ID
No.

Depth
(m)

Drilled
(mm/dd/yy)

SWL
(m)

Test Rate
(L/min)

Status

12

13

70

3

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

12

14

70

3

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

13

14

70

3

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

14

14

70

3

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

1

23

70

3

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

10

20

70

4

Industrial

298220

140

1/20/1998

n/d

n/d

unknown

10

20

70

4

Industrial

298221

66

1/28/1998

n/d

n/d

unknown

10

20

70

4

Monitoring

298222

20

2/26/1998

n/d

n/d

unknown

1

21

70

4

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

3

22

70

4

Industrial

298223

91

3/5/1998

n/d

n/d

unknown

3

22

70

4

Observation

298224

102

2/23/1999

n/d

n/d

unknown

3

22

70

4

Observation

298225

113

2/23/1999

n/d

n/d

unknown

3

22

70

4

Observation

298226

48

3/1/1999

n/d

n/d

unknown

4

22

70

4

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

5

22

70

4

Industrial

298111

79

11/15/1995

6.4

1668.4

unknown

5

22

70

4

Industrial

298227

94

11/22/1999

7.6

1363.8

unknown

5

22

70

4

Observation

298228

77

11/20/1999

n/d

n/d

unknown

11

22

70

4

Domestic

42449

77

9/11/2000

3.4

545.5

unknown

SE

22

70

4

Domestic

298112

75

11/6/1995

5.4

1363.8

unknown

SE

22

70

4

Observation

298229

75

3/3/1999

n/d

n/d

unknown

SW

22

70

4

Observation

1500998

48

5/7/2002

n/d

18.2

unknown

6

27

70

4

Industrial

293185

128

1/16/1998

0.0

0.0

unknown

6

35

70

4

Industrial

298230

122

1/18/1998

n/d

n/d

unknown

SH

32

71

2

Commercial

n/d

n/d

n/d

n/d

n/d

unknown

6

2

71

4

Industrial

293186

122

1/17/1998

n/d

n/d

unknown

6

30

71

5

Industrial

91794

646

1/26/1980

n/d

n/d

unknown

11

30

71

5

Industrial

278210

94

12/19/1986

24.1

222.8

unknown

6

32

71

5

Industrial

220472

77

1/6/1987

11.6

541.0

unknown

6

30

72

4

Industrial

91852

n/d

unknown

568

n/d

n/d
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LSD

SEC

TWP

RGE

Use

AENV
Well ID
No.

Depth
(m)

Drilled
(mm/dd/yy)

SWL
(m)

Test Rate
(L/min)

Status

12

26

72

5

Industrial

91855

628

n/d

n/d

n/d

unknown

12

28

72

5

Industrial

91856

598

n/d

n/d

n/d

unknown

11

30

72

5

Industrial

91857

583

n/d

n/d

n/d

unknown

11

9

72

10

Industrial

91859

528

2/26/1974

n/d

n/d

unknown

11

10

72

10

Industrial

91860

532

2/26/1975

n/d

n/d

unknown

10

23

72

10

Industrial

91861

515

3/19/1974

n/d

n/d

unknown

7

27

72

10

Industrial

91862

525

3/8/1975

n/d

n/d

unknown

10

32

72

10

Industrial

91863

535

3/3/1975

n/d

n/d

unknown

2

25

73

5

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

5

1

73

6

Industrial

279047

n/d

n/d

n/d

n/d

unknown

12

1

73

6

Domestic

154272

52

1/5/1990

8.2

22.7

operational

12

1

73

6

Industrial

279049

285

3/10/1982

47.9

681.9

operational

n/d

1

73

6

Domestic

279051

127

n/d

n/d

n/d

unknown

6

8

73

6

Industrial

91930

568

n/d

n/d

n/d

unknown

n/d

n/d

unknown

45.5

operational

n/d

unknown

11

14

73

6

Industrial

91931

604

n/d

7

21

73

6

Domestic

166626

40

12/15/1991

11

34

73

6

Industrial

91932

494

n/d

10

12

73

7

Industrial

91933

565

1/16/1982

n/d

n/d

unknown

10

15

73

7

Industrial

91934

585

2/2/1979

n/d

n/d

unknown

11

21

73

7

Industrial

279052

294

11/15/1983

636.5

operational

19.1
n/d

76.5

11

21

73

7

industrial

279052

294

n/d

n/d

operational

13

21

73

7

Injection

1270138

302

4/23/2001

74.1

1136.5

operational

13

21

73

7

Observation

1500137

185

8/24/2001

62.2

113.7

operational

10

29

73

7

Observation

193254

312

11/29/1981

73.8

409.1

abandoned

10

29

73

7

Unknown

215413

49

n/d

16.1

n/d

abandoned

10

29

73

7

Industrial

220475

61

2/20/1981

22.0

54.6

abandoned

10

29

73

7

Industrial

235360

312

12/2/1981

73.9

418.2

abandoned

15

29

73

7

Industrial

193184

491

n/d

27.9

450.1

abandoned

61.9

454.6

abandoned

n/d

unknown

681.9

abandoned

15

29

73

7

Industrial

215414

195

2/12/1981

SE

5

73

8

unknown

279054

46

n/d

10

34

73

8

Industrial

279056

269

1/24/1982

76

n/d
47.5
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LSD

SEC

TWP

RGE

Use

AENV
Well ID
No.

Depth
(m)

Drilled
(mm/dd/yy)

SWL
(m)

Test Rate
(L/min)

Status

6

36

73

8

Industrial

91935

574

n/d

n/d

n/d

unknown

10

6

73

10

Industrial

91937

530

3/6/1974

n/d

n/d

unknown

11

2

73

11

Industrial

91939

546

2/15/1980

n/d

n/d

unknown

11

5

74

5

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

10

9

74

6

industrial

91987

600

n/d

n/d

n/d

unknown

10

29

74

6

industrial

91988

488

n/d

n/d

n/d

unknown

7

3

74

8

Industrial

91989

540

n/d

n/d

n/d

unknown

11

10

74

8

industrial

220478

247

n/d

n/d

n/d

abandoned

11

10

74

8

industrial

220479

244

n/d

n/d

n/d

abandoned

SW

11

74

8

unknown

215415

151

n/d

n/d

n/d

unknown

SW

11

74

8

industrial

215416

55

1/2/1900

9

454.6

operational

SW

11

74

8

Industrial

215417

49

19/02/81

7

22.7

unknown

SW

11

74

8

industrial

279075

152

26/11/81

51

136.4

unknown

10

17

74

8

industrial

91990

552

n/d

n/d

unknown

7

27

74

9

Industrial

91992

590

n/d

n/d

n/d

unknown

6

33

74

9

Investigation

1270139

80

11/1/2000

n/d

n/d

unknown

6

33

74

9

Investigation

1270140

9

11/16/2000

n/d

n/d

unknown

6

33

74

9

Investigation

1270141

122

11/3/2000

n/d

n/d

unknown

6

33

74

9

Investigation

1270142

16

11/4/2000

n/d

n/d

unknown

6

33

74

9

Investigation

1270143

42

11/4/2000

n/d

n/d

unknown

n/d

4

75

5

Monitoring
(WEPA 00-3-158)

1270144

521

11/6/2000

n/d

n/d

unknown

n/d

4

75

5

Monitoring
(WEPA 00-3-158)

1270145

261

11/8/2000

n/d

n/d

unknown

n/d

4

75

5

Monitoring
(WEPA 00-3-158)

1270146

58

11/9/2000

n/d

n/d

unknown

NE

8

76

6

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

11

9

76

6

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

10

15

76

6

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

13

16

76

6

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

3

17

76

6

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

n/d
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LSD

SEC

TWP

RGE

Use

AENV
Well ID
No.

Depth
(m)

Drilled
(mm/dd/yy)

SWL
(m)

Test Rate
(L/min)

Status

9

17

76

6

Injection

n/d

n/d

n/d

n/d

n/d

unknown

NE

32

76

7

Industrial

n/d

n/d

n/d

n/d

n/d

unknown

13

7

76

13

Industrial

279067

18

n/d

n/d

n/d

unknown

11

23

76

15

Industrial

92101

537

n/d

n/d

n/d

unknown
unknown

n/d

25

76

15

Domestic

101266

12

n/d

10.1

n/d

10

36

76

15

Industrial

92102

544

n/d

n/d

n/d

unknown

10

36

76

15

Domestic

244896

69

11/5/1994

46.0

68.2

unknown

16

36

76

15

Unknown

279071

213

9/1/1983

n/d

n/d

unknown

12

19

77

13

Industrial

279204

181

3/10/1957

n/d

n/d

unknown

7

25

77

13

Industrial

279206

172

2/27/1957

n/d

n/d

unknown

9

27

77

13

Industrial

279207

206

3/9/1957

n/d

n/d

unknown

4

33

77

13

Industrial

279209

190

2/24/1957

n/d

n/d

unknown

NW

5

77

14

Domestic

279212

30

7/26/1986

90.9

unknown

11

31

77

15

Domestic

279217

156

3/27/1984

n/d

n/d

unknown

11

31

77

15

Domestic

279222

244

4/1/1984

n/d

n/d

unknown

11

32

77

15

Industrial

92153

519

n/d

n/d

n/d

unknown

15

34

77

15

Observation

220480

141

8/11/1983

n/d

n/d

unknown

2.4

15

34

77

15

Observation

220481

117

8/24/1983

n/d

1818.4

unknown

15

34

77

15

Observation

220482

89

8/30/1983

n/d

n/d

unknown

7

36

77

15

Industrial

92154

500

5/5/1980

n/d

n/d

unknown

7

36

77

15

Investigation

1270149

231

11/14/2000

n/d

n/d

unknown

15

36

77

15

Monitoring

276605

226

2/11/1982

n/d

n/d

unknown

2

3

78

13

Industrial

279289

154

3/11/1957

n/d

n/d

unknown

6

6

78

15

Industrial

92218

558

3/1/1973

n/d

n/d

unknown

6

7

78

15

Industrial

92219

474

1/31/1975

n/d

n/d

unknown

10

17

78

15

Industrial

92220

471

2/10/1973

n/d

n/d

unknown

10

15

78

16

Industrial

92222

448

2/16/1973

n/d

n/d

unknown

7

28

78

16

Industrial

92224

413

2/12/1973

n/d

n/d

unknown

11

3

78

17

Industrial

92226

380

3/13/1974

n/d

n/d

unknown

7

4

78

17

Industrial

92227

376

3/8/1974

n/d

n/d

unknown

11

10

78

17

Industrial

92228

361

3/10/1974

n/d

n/d

unknown

Canadian Natural Resources Limited
Kirby Project

29

Water Act Application
September 2007

LSD

SEC

TWP

RGE

Use

AENV
Well ID
No.

Depth
(m)

6

15

78

17

Industrial

92230

10

16

78

17

Industrial

10

16

78

17

Industrial

10

16

78

17

7

21

78

7

29

78

4

33

79

Drilled
(mm/dd/yy)

SWL
(m)

Test Rate
(L/min)

Status

354

3/4/1974

n/d

n/d

unknown

101354

352

3/2/1974

n/d

n/d

unknown

101355

183

n/d

n/d

n/d

unknown

Industrial

101356

433

2/7/1964

n/d

n/d

unknown

17

Industrial

92231

378

1/27/1972

n/d

n/d

unknown

17

Industrial

92232

375

3/14/1974

n/d

n/d

unknown

13

Industrial

279317

174

3/9/1957

n/d

n/d

unknown

6

4

79

17

Industrial

92260

396

2/27/1973

n/d

n/d

unknown

SE

6

79

17

Unknown

101373

255

n/d

n/d

n/d

unknown

4

10

79

17

Industrial

92261

406

2/22/1966

n/d

n/d

unknown

1

6

80

13

Industrial

92309

496

2/27/1986

n/d

n/d

unknown

n/d = no data available; n/a = not applicable; LSD = denotes legal subdivision; SEC = denotes section; TWP = denotes township; RGE = denotes range; Use = denotes
proposed use of well; Depth = denotes well depth in m; ; Chem = denotes whether groundwater chemistry is available for the well; LT = denotes lines of lithology available
for well;PT = denotes lines of pumping test information available for well; Drilled = denotes well construction date (month/day/year); SWL = denotes static water level in the
well (before pumping) in m bgs; Test Rate = denotes rate (L/min) that well was pumped at during pumping test; Status = denotes current status of well.
Note: All wells are located west of the fourth meridian.
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Summary of Water Act Licenses and Production History for Water Wells in the Greater Kirby Area

AENV License
No.

License
Allocation
3
(m /yr)

Company

LSD

SEC

TWP

RGE

12

13

70

3

12
13
14

14
14
14

70
70
70

3
3
3

n/a
n/a
n/a

1

23

70

3

n/a

n/a

EnCana

1

21

70

4

n/a

n/a

EnCana

4

22

70

4

00156357-00-00

785,150

EnCana

5

22

70

4

00143500-00-00

547,000

EnCana

SH
2
12
12
7

32
25
1
1
21

71
73
73
73
73

2
5
6
6
6

00238701-00-00
00073459-00-00
00238862-00-00
00238862-00-00
00238862-00-00

4,000
2,468
1,000
2,000
2,000

13
11
NE

21
5
8

73
74
76

7
5
6

00150748-00-00
00226185-00-00
00149718-00-00

11

9

76

6

10

15

76

13

16

3

00238524-00-00

292,000
Temporary
n/a
n/a
n/a

EnCana
EnCana
EnCana
EnCana

Pumping History
3
(m )
Pumped total of 242898
from 2005-Nov. 2006
Pumped 82048 in 2006
Pumped 66246 in 2006
Pumped 68263 in 2006
Pumped total of 299275
from 2005-Nov. 2006
Pumped total of 69126
from 2005-Nov. 2006
Pumped 38577 in 2005
Pumped total of 317812
from 2001-Nov. 2006

Formation
McMurray Undefined
Clearwater Undefined
Clearwater Undefined
Clearwater Undefined
McMurray Undefined

Buffalo West Meats
BP Energy
EnCana
EnCana
EnCana

Grand Rapids
Undefined
McMurray Undefined
Grand Rapids
Undefined
Unknown
Unknown
Unknown
Empress
Unknown

438,000
100
3,650

Canadian Natural
Enbridge Pipelines Inc.
EnCana

Empress
Unknown
Unknown

n/a

n/a

EnCana

6

n/a

n/a

EnCana

76

6

n/a

n/a

EnCana

17

76

6

n/a

n/a

EnCana

9

17

76

6

00082524-00-00

1,825,000

NE

32

76

7

00221672-00-00

50,000

EnCana
Wood Buffalo
Municipality

Note: n/a = Not applicable or no information available. All wells are located west of the fourth meridian.

Pumped total of 318388.7
from 2005-Nov. 2006
Pumped total of 347347.9
from 2005-Nov. 2006
Pumped total of 250080.9
from 2005-Nov. 2005
Pumped total of 189773.9
from 2005-Nov. 2006

Clearwater Undefined
Clearwater Undefined
Clearwater Undefined
Clearwater Undefined
Unknown
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Canadian Natural completed aquifer testing on the McMurray Formation basal aquifer,
the Grand Rapids basal aquifer and the Empress Formation aquifer. The objectives of the
aquifer test programs were to define aquifer parameters so as to allow for individual well
and aquifer sustainable yields to be assessed. The aquifer parameters were also used as
calibration data for groundwater flow numerical models constructed for each of the
aquifers in order to assess potential Project and cumulative impacts on area water
resources and users. Stand-alone reports, detailing the aquifer test programs are provided
in supporting attachments to Volume 4, Appendix V of the EIA. As such, only a
summary of the test programs is provided hereafter, with readers requiring greater detail
encouraged to consult Volume 4, Appendix V.

7.1.1

Limitations on Saline Water Availability
In consideration of minimizing the planned non-saline groundwater use for the Kirby
Project, Canadian Natural has completed an extensive study of the saline McMurray
Formation basal aquifer in the area. Results of the work indicate that Canadian Natural’s
ability to develop significant quantities of saline groundwater from the McMurray
Formation basal aquifer in the Kirby Project Area is limited by the following:
•

The aquifer is thin and discontinuous and is interpreted to be absent in much
of the area.

•

Canadian Natural’s mineral land holdings (required for saline water
development) are generally limited to the vicinity of the Kirby Project Area.

•

The McMurray Formation basal aquifer is planned for both source water
development and wastewater disposal. Pressure changes as a result of
groundwater production from the basal aquifer or groundwater disposal into
the aquifer must be minimized in order to avoid impacting concurrent
bitumen recovery in the overlying reservoir.

A numerical modelling study completed for the Hydrogeology Impact Assessment
indicates that the McMurray Formation basal aquifer (see Volume 4, Sections 2.3 to 2.5),
could provide up to 2,100 m3/d of saline groundwater with a pressure decrease of about
400 kpa. This could be accomplished by pumping about 40 percent more water than that
disposed of related to the Project. However, for planning purposes, it is conservatively
assumed that the McMurray Formation basal aquifer source water development will be
limited to a production rate of 1,500 m3/d in order to roughly balance production and
disposal rates.
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For reasons provided above, non-saline groundwater resources must be generated to
augment saline water supply for the Kirby Project. Following is a summary of aquifer
test programs completed on the saline McMurray Formation basal aquifer and the nonsaline lower Grand Rapids Formation aquifer and the Empress Formation aquifer.

7.2

MCMURRAY FORMATION BASAL AQUIFER CHARACTERIZATION
Results of the McMurray Formation basal aquifer testing are provided in the
Hydrogeology baseline presented in Appendix 5 of Volume 4 of the EIA. Results of
groundwater numerical groundwater flow modeling conducted to assess the effects of
McMurray Formation basal aquifer groundwater withdrawals are presented in Section 2
of Volume 4 of the EIA. The combined results of the McMurray Formation basal aquifer
test and groundwater flow numerical analysis program are summarized as follows:
•

Canadian Natural constructed a source well and a monitoring well in the
McMurray Formation basal aquifer at 14-30-73-7 W4M, denoted source well
1F1/14-30 and observation well 1AA/14-30, respectively. Canadian Natural
also constructed a monitoring well in the McMurray Formation basal aquifer
at 16-25-73-8 W4M, denoted observation well 1AA/16-25. Observation well
1AA/14-30 and observation well 1AA/16-25 are located 38 m northwest, and
930 m northwest, respectively, of source well 1F1/14-30. Based on March 5,
2007 groundwater level measurements, source well 1F1/14-30, observation
well 1AA/14-30 and observation well 1AA/16-25 have available drawdowns
of 253.20 m, 258.64 m and 266.28 m, respectively (Table 4).

•

Canadian Natural completed an aquifer test involving pumping source well
1F1/14-30 for 5 days at a constant rate of 650 m3/d. During the pumping and
recovery intervals, groundwater levels were measured in source well 1F1/1430, observation well 1AA/14-30 and observation well 1AA/16-25 using
automated water level recording devices (transducers and integrated data
loggers). A plot of groundwater levels measured in source well 1F1/14-30,
observation well 1AA/14-30 and observation well 1AA/16-25 during the
aquifer test is presented as Figure 7. As shown on Figure 7, a flow limiting
hydraulic boundary condition was encountered after approximately 800
minutes of pumping.

•

The aquifer transmissivity, analyzed prior to encountering the restrictive flow
boundary, ranged consistently between 52 to 62 m2/d (hydraulic conductivity
of 1.2 x 10-4 to 3.8 x 10-5 m/s). The apparent aquifer transmissivity
determined by analyzing the data after the observed boundary, declined to 11
to 13 m2/d (hydraulic conductivity of 6.7 x 10-6 to 3.0 x 10-5 m/s). Storativity
was measured in the range of 2.3 x 10-5 to 4.8 x 10-5 (m/m). Copies of the
aquifer analysis plots and the tabulated groundwater levels data for the
source and observation wells are provided as a supporting attachment to
Volume 4, Appendix V. A summary of aquifer parameters from the testing
is provided in Table 5.
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•

Encountering a flow limiting hydraulic boundary during the McMurray
Formation basal aquifer test is not unexpected given the complexity of the
aquifer geometry. Moreover, the volume of the aquifer sampled during the
aquifer test may also include local areas where the aquifer is charged with
bitumen and/or has a finer grain-size composition.

•

In order to provide an improved understanding of the distribution of the
McMurray Formation basal aquifer, Canadian Natural completed a 72township detailed aquifer mapping study, extending from Township 70 to 77,
and Range 2 to 10, W4M. As expected, the studies revealed that the aquifer
is not of a uniform thickness across the mapped domain and is absent in
much of the mapped area (see Volume 4, Appendix V, Figure V-43).

•

In order to provide improved estimates of the expected long-term yield of the
aquifer, under various pumping scenarios, and to understand cumulative
effects, Canadian Natural developed a numerical model for the McMurray
Formation basal aquifer. The model predictions show that the aquifer in the
Kirby Project Area can sustainably yield approximately 1,500 m3/d, while
receiving the Kirby Project wastewater for disposal and maintaining the
pressure tolerances of the bitumen reservoir, as shown on Figure 8. The
model results also include cumulative effects associated with planned
groundwater diversion from and wastewater injection into the McMurray
Formation basal aquifer from other existing and approved, and planned
thermal projects in the region.

Table 4: Reference Data for McMurray Formation Basal Aquifer Wells
McMurray
Formation
Well

GS
Elevation
2
(masl)

TOC
Elevation
(masl)

Casing
Stick-up
(m above
GS)

Static
Groundwater
Level
3
(m bTOC)

Static
Groundwater
Level
4
(mbgs)

Top of
Aquifer
(mbgs)

Available
Drawdown
(m)

Source
Well
1F114-30

709.2

N/A

N/A

N/A

279.80

533.0

253.20

711.68

1.28

275.81

274.53

533.17

258.64

708.41

0.31

364.68

264.37

530.65

266.28

1

Obs Well
1AA/14-30

710.4

Obs Well
1AA/16-25

708.1

Notes: 1. GS – ground surface; 2. m aMSL – metres above mean sea level; 3. m bTOC – metres below top of casing; 4. mbgs – metres below ground surface. N/A –
Not Applicable (levels referenced to top of blow out preventor); Static groundwater level measured March 5 and 7, 2007.
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Summary of Calculated Aquifer Parameters for McMurray Formation Basal
Aquifer
Well

Source Well
1F1/14-30

Obs well
1AA/14-30

Obs well
1AA/16-25

Aquifer
Thickness
(m)

Analysis
Period

Transmissivity
2
(m /d)

Hydraulic
Conductivity
(m/s)

Storativity
(m/s)

Specific
Storage
(1/m)

19

At-boundary Pumping

27

1.6x10

-5

-

-

19

Post-boundary
- Pumping

11

6.7x10

-6

-

-

19

Pre-boundary Recovery

54

3.3x10

-5

-

-

19

Post-boundary
- Recovery

11

6.7x10

-6

-

-

19

Pre-boundary Pumping

62

3.8x10

-5

19

Post-boundary
- Pumping

11

6.7x10

-6

-

-

19

Post-boundary

13

7.9x10

-6

-

-

19

Pre-boundary Recovery

54

3.3x10

-5

-

-

19

Post-boundary
- Recovery

11

6.7x10

-6

-

-

5

Pre-boundary Pumping

52

1.2x10

-4

5

At-boundary Pumping

22

5.1x10

-5

-

-

5

Post-boundary
- Pumping

13

3.0x10

-5

-

-

5

Pre-boundary recovery

52

1.2x10

-4

-

-

5

At-boundary recovery

22

5.1x10

-5

-

-

5

Post-boundary
- recovery

13

3.0x10

-5

-

-

Geometric Mean McMurray Formation Basal Aquifer (Pre-boundary)

5.7 x10

-5

Geometric Mean McMurray Formation Basal Aquifer (Post-boundary)

2.1 x10

-5

Notes: - denotes value not available or not applicable.

-5

4.8x10

-5

2.3x10

-6

2.5 x10

-6

4.6 x10

PROJECT

Kirby In-Situ Oil Sands Project
TITLE

GROUNDWATER LEVELS MEASURED DURING THE 1F1/14-30
MCMURAY FORMATION BASAL AQUIFER TEST
PREPARED BY: WATERLINE RESOURCES INC.
PROJECT: WLO6-1198
COMPILED BY: JAM
REVIEWED BY:

FIGURE: 7

Predicted Groundwater Level Change (m)

7
PROJECT

Kirby In-Situ Oil Sands Project
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Canadian Natural Resources Limited
Kirby Project

7.3

37

Water Act Application
September 2007

LOWER GRAND RAPIDS FORMATION AQUIFER CHARACTERIZATION
Results of the lower Grand Rapids Formation aquifer testing is provided in the
Hydrogeology baseline presented in Appendix 5 of Volume 4 of the EIA. Results of
groundwater numerical groundwater flow modeling conducted to assess the effects of
Grand Rapids aquifer withdrawals are presented in Section 2 of Volume 4 of the EIA
The combined results of the testing program and the groundwater flow numerical analysis
may be summarized as follows:
•

Canadian Natural constructed a source well and an observation well in the
lower Grand Rapids Formation aquifer at 14-30-73-7 W4M, denoted source
well 1F2/14-30 and observation well 1AA/14-30, respectively. Observation
well 1AA/14-30 is located 17 m east of source well 1F2/14-30. Based on
March 7, 2007 groundwater level measurements, source well 1F2/14-30 and
observation well 1AA/14-30 have available drawdowns of 161.94 m and
162.49 m, respectively (Table 6).

•

Canadian Natural completed an aquifer test involving pumping source well
1F2/14-30 for approximately 3 days at a constant rate of approximately 180
m3/d, following an initial period of rate adjustment. During the pumping and
recovery intervals, groundwater levels were measured in source well 1F2/1430 and in observation well 1AA/14-30 using transducers and integrated data
loggers. A plot of groundwater levels measured in source well 1F2/14-30
and in observation well 1AA/14-30 during the aquifer test is presented as
Figure 9. No boundary conditions were encountered during the aquifer test.

•

Analysis of the aquifer test data yields an aquifer transmissivity geometric
mean of 66 m2/d (hydraulic conductivity of 2.8 x 10-5 m/s, see Table 7). The
aquifer storativity is calculated at 1.5 x 10-3 (m/m). Copies of the aquifer
analysis plots and the tabulated groundwater levels data for source well
1F2/14-30 and observation well 1AA/14-30 are provided as a supporting
attachment to Volume 4, Appendix V. By applying a transmissivity of 66
m2/d, and the measured available drawdown in source well 1F2/14-30, the
theoretical 20-year safe yield (Q20) of source well 1F2/14-30 is calculated at
approximately 5,088 m3/d. This Q20 value greatly exceeds the test rate of
180 m3/d.

•

By applying an aquifer transmissivity of 66 m2/d and an aquifer storativity of
1.5 x 10-3 (m/m), the Theis non-equilibrium equation was used to predict
drawdown in the aquifer at various radii following 1 year and 20 years (i.e.,
approximately the Kirby Project life) assuming continuous pumping at a rate
of 3000 m3/d. With respect to the Guideline (Alberta government, 2003) the
predicted drawdown at a radius 150 m from the pumping center after 1 year
and 20 years is 26.7 m and 37.5 m, respectively (Table 8). The predicted
drawdowns represent approximately 17 percent and 23 percent, respectively,
of the available drawdown in the aquifer. The predicted drawdowns are
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about half of the 35 percent (1 year) and 50 percent (20 years) permitted
under the Guideline (Alberta government, 2003).
•

In order to provide improved estimates of the expected long-term yield of the
aquifer and to understand cumulative effects for pumping at the application
rate of 3000 m3/d, Canadian Natural developed a numerical model for the
Grand Rapids Formation basal aquifer. The model predictions confirm that
the aquifer in the Kirby Project Area can sustainably yield 3,000 m3/d, while
still maintaining the 35 percent (1 year) and 50 percent (20 years) drawdown
limitations specified under the Guideline (Alberta government, 2003), as
shown on Figure 10. That is, the drawdown at a radius of 100 m after 1 and
20 years of pumping at a rate of 3000 m3/d is predicted to be 27 m and 44 m,
respectively. These predicted drawdowns represent approximately 17
percent and 27 percent of the available drawdown after 1 year and 20 years
of pumping. These predicted drawdowns are one half of that allowed under
Guideline (Alberta government, 2003). The model results also include
cumulative effects associated with planned groundwater diversion from the
Grand Rapids Formation basal aquifer from existing and approved and
planned other thermal developments projects in the region.

Table 6: Reference Data for Lower Grand Rapids Formation Aquifer Wells
Grand
Rapids
Formation
Well

source well
1F2/14-30
obs well
1AA/14-30

TOC

Casing

Static

Static

Elevation

Stick-up

Water Level

Water Level

(masl)

(m above GS)

(m bTOC)

N/A

N/A

711.68

1.28

1
GS Elevation
(masl)

Top of
Aquifer

Available
Drawdown

4
(mbgs)

(mbgs)

(m)

NA

222.64

385

161.94

223.96

222.68

385.17

162.49

2

710.40

710.40

3

Notes: 1. GS – ground surface; 2. m aMSL – metres above mean sea level; 3. m bTOC – metres below top of casing; 4. mbgs – metres below ground surface. N/A
– Not Applicable (levels referenced to top of blow out preventor); Static water level measured March 5 and 7, 2007.

Table 7: Summary of Calculated Aquifer Parameters for Lower Grand Rapids Formation
Aquifer
Grand Rapids
Formation Well
source well
1F2/14-30

Aquifer
Thickness (m)
27.3
27.3
27.3

obs well
1AA/14-30

27.3
27.3

Analysis
Period
Middle Pumping
Early-Middle Recovery
Middle-Late Pumping
Pumping All
Recovery Early
Middle-Late Recovery

Transmissivity
2
(m /d)

Storativity
(m/m)

Specific
Storage (1/m)

26

1.1x10

-5

-

-

77

3.3x10

-5

-

-

96

4.1x10

-5

-

-

82

3.5x10

76

3.2x10

Geometric Mean Grand Rapids Formation
Notes – denotes not applicable

Hydraulic
Conductivity
(m/s)

-5

-5

2.8 x10-5

-3

1.5x10
-

-5

5.5 x10
-
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Table 8: Summary of Lower Grand Rapids Formation Aquifer Predicted Drawdown Theis Non-Equilibrium Equation
Production Well Hydraulic
Parameters

Distance from Well

Calculated Drawdown

r (m)

(m)

150

26.7

1,000

13.0

5,000

2.6

10,000

0.3

150

32.5

1,000

18.8

5,000

7.4

10,000

3.2

150

35.0

1,000

21.3

5,000

9.8

10,000

5.2

150

37.5

1,000

23.8

5,000

12.2

10,000

7.4

Elapsed Time

1 year
1F2/14-30
T = 66 m2/day
S = 0.0015
Q = 3,000 m3/day

5 years

10 years

20 years

Notes: calc denotes predicted drawdown (m) using Theis non-equilibrium equation.

The Grand Rapids Formation basal aquifer appears to have considerable potential for
source water development, based on Canadian Natural’s current understanding of its
distribution and aquifer hydraulic parameters from testing conducted in the first business
quarter of year 2007. However, as testing of the basal aquifer in the Kirby Project Area
is limited to a single test completed at a rate of 180 m3/d, uncertainty exists with respect
to its actual long-term sustainable yield. An extensive aquifer testing program is planned
by Canadian Natural to more fully assess the development potential of the Grand Rapids
Formation basal aquifer to provide source water for the Kirby Project.

PROJECT

Kirby In-Situ Oil Sands Project
TITLE

GROUNDWATER LEVELS MEASURED DURING THE
1F2/14-30 LOWER GRAND RAPIDS FORMATION AQUIFER TEST
PREPARED BY: WATERLINE RESOURCES INC.
PROJECT: WLO6-1198
COMPILED BY: JAM
REVIEWED BY:

FIGURE: 9

Predicted Drawdown (m)

PROJECT

Kirby In-Situ Oil Sands Project
TITLE

PREDICTED DRAWDOWN IN THE LOWER GRAND RAPIDS
FORMATION AQUIFER BELOW THE KIRBY CENTRAL PLANT – PDC
PREPARED BY: WATERLINE RESOURCES INC.
PROJECT: WLO6-1198
COMPILED BY: JAM
REVIEWED BY:

FIGURE: 10

Canadian Natural Resources Limited
Kirby Project

7.4

42

Water Act Application
September 2007

EMPRESS FORMATION (UNIT 1) AQUIFER TEST PROGRAM (NONSALINE)
Results of the Empress Formation (Unit 1) aquifer testing is provided in the
Hydrogeology baseline presented in Volume 4 of the EIA. Results of groundwater
numerical groundwater flow modeling conducted to assess the effects of Empress
Formation aquifer withdrawals are presented in Volume 4 of the EIA. The combined
results of the Empress Formation aquifer test and groundwater flow numerical analysis
program may be summarized as follows:
•

In January, 2007 Canadian Natural completed a comprehensive aquifer test
program involving pumping Canadian Natural 13-21 (Empress Formation) at
rates of 3,500 and 4,000 m3/d for a total of 13 days. During the pumping and
recovery intervals, water levels were monitored in the pumping well (CNRL
13-21), in two adjacent Empress Formation wells (RAX 13-21 and PEX 1121), in an overlying Muriel Lake Formation well (RAX B13-21, first
overlying aquifer), as well as in three shallower sand units (wells OBS200601, OBS2006-02 and OBS2006-3) located at 13-21-73-7 W4M.

•

Based on January 17, 2007 groundwater level measurements, Canadian
Natural 13-21, RAX 13-21 and PEX 11-21 have available drawdowns of
197.78 m, 197.95 m and 194.78 m, respectively (Table 9).

•

As shown in Figures 3 and 4 presented herein, and in Figure B2.2-23 in
Volume 1, the Canadian Natural 13-21-73-7 W4M lease is located adjacent
to the north limit of the main Wiau Channel thalweg, where the Empress
Formation pinches out against the north valley wall. A flow limiting
boundary, consistent with regional mapping and stratigraphic correlation
studies was observed between 6,000 and 7,000 minutes of the aquifer testing
period. This change in slope and apparent decrease in transmissivity is likely
related to encountering the no-flow lateral boundary of the Wiau channel.

•

Prior to encountering the boundary condition, the aquifer transmissivity is
consistently calculated at 1,400 m2/d, with the storativity calculated at 6.0 x
10-5 (m/m).
After the boundary condition was encountered, the
transmissivity is consistently estimated at 553 m2/d (Table 10). Using a
transmissivity of 1,400 m2/d, and the measured available drawdown in
CNRL 13-21, the theoretical 20-year safe yield (Q20) of CNRL 13-21 is
calculated in excess of 130,000 m3/d (obviously in excess of the well
capability). Hence, in this case the Q20 approach is not viewed as a valid
method to assess the actual long-term sustainable yield of the well.

•

By applying an aquifer transmissivity of 1,400 m2/d, the Theis nonequilibrium equation modified by incorporating an image well used to
simulate the channel margin no-flow boundary was used to predict the
drawdown in the aquifer at various radii after 1 year and 20 years (i.e.,
approximately the Kirby Project life) of pumping continuously at a rate of
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3,500 m3/d. A storativity value of 9.0 x 10-5 (m/m) was chosen based on the
calibration of the analytical model. The predicted drawdown at a radius 150
m after 1 year and 20 years is 3.42 m and 4.61 m, respectively (Table 11).
The predicted drawdowns represent approximately 2 percent (1 year and 20
years) of the available drawdown in the aquifer. The predicted drawdowns
are considerably less than the 35 percent (1 year) and 50 percent (20 year)
permitted under the Guideline (Alberta government, 2006).
•

During the aquifer test, no water level response attributed to pumping of the
Empress Formation aquifer at CNRL 13-21 was measured in any of the
overlying aquifers. These data suggests that the fine-grained matrix and low
inherent permeability of the Bronson Lake Formation confines the
underlying Empress Formation, limiting the pressure response in the
overlying Quaternary sediments. This assessment is supported by the fact
that approximately 12 m of hydraulic head difference was measured between
the Muriel Lake Formation aquifer overlying the Bronson Formation and the
Empress Formation aquifer underlying the Bronson Formation. Therefore,
the Bronson Formation is considered a strong impediment to downward
vertical groundwater flow. Groundwater levels measured during the CNRL
13-21 aquifer test are shown on Figure 11. Further detail on groundwater
levels in units that stratigraphically overly the Empress Formation is
provided in the Hydrogeology baseline presented in Volume 4 of the EIA.

•

Canadian Natural developed a numerical model for the Empress Formation
aquifer in order to provide improved estimates of the expected long-term
yield of the aquifer in recognition of boundary conditions, under two
pumping scenarios, and to understand cumulative effects. Pumping Scenario
1 assumes that Empress Formation pumping rates start at a rate of 1,515 m3/d
in year 2011, peak at a rate of 2,797 m3/d in year 2020, and decrease to a rate
of 1,500 m3/d at year 2031 (end of Kirby Project). Pumping Scenario 2
assumes that all water requirements are met through Empress Formation
production. Empress Formation pumping rates start at a rate of 6,015 m3/d in
year 2011, peak at a rate of 7,279 m3/d in year 2020, and decrease to a rate of
4,435 m3/d at year 2031 (end of Kirby Project). The Scenario 1 predicted
drawdowns after 1 year and 20 years (Project life) at a radius of 120 m from
CNRL 13-21 are approximately 1.3 and 1.8 m (Figure 12). The Scenario 2
predicted drawdowns after 1 year and 20 years (Project life) at a radius of
120 m from CNRL 13-21 are approximately 5.0 and 5.0 m (Figure 13). The
Scenario 1 and 2 predicted drawdowns are much less than the drawdowns
allowed under the Guideline (Alberta government, 2006). Further discussion
on Empress Formation aquifer drawdown determined in the numerical
groundwater flow modeling study are presented in Section 2 of Volume 4 of
the EIA.

•

To Canadian Natural’s knowledge there are no existing large volume users of
the Empress Formation aquifer in the Wiau Channel.
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Table 9: Reference Data for Empress Formation Aquifer Wells
Empress
Formation
Well

1
GS Elevation
(masl)

TOC

Casing

Static

Static

Elevation

Stick-up

Water Level

Water Level

(masl)

(m above GS)

(m bTOC)

731.26

0.70

728.93

728.90

Top of
Aquifer

Available
Drawdown

4
(mbgs)

(mbgs)

(m)

75.92

75.22

270.0

194.78

0.06

74.31

74.25

272.2

197.95

0.86

73.88

73.02

270.8

197.78

2

3

PEX
730.56
11-21
RAX
13-21

728.87

CNRL
728.04
13-21
Notes: 1. GS – ground surface; 2. m aMSL – metres above mean sea level; 3. m bTOC – metres below top of casing; 4. mbgs – metres below ground surface. N/A
– Not Applicable (levels referenced to top of blow out preventor); Static water level measured March 5 and 7, 2007.

Table 10: Summary of Calculated Aquifer Parameters for Empress Formation
Well

Aquifer
Thickness
(m)
45

CNRL 13-21
RAX 13-21
Observation Well
R=20m
PEX 11-21
Observation Well
R=459m

45
45
45
45
45

Notes:n/a denotes not applicable

Analysis Period
Pre-boundary period - Pumping
Post-boundary period recovery
Pre-boundary period - Pumping
Post-boundary period Pumping
Pre-boundary period - Pumping
Post-boundary period Pumping

Transmissivity
2

(m /d)

Hydraulic
Conductivity

Specific
Storage
(1/m)

Storativity
(m/m)

2

(m /s)

1,400

3.6 x10

-4

n/a

553

1.4 x10

-4

n/a

1,400

3.6 x10

-4

553

1.4 x10

-4

1,400

3.6 x10

-4

553

1.4 x10

-4

n/a
n/a
-5

6.0 x10
n/a

n/a
-4

9.0 x10
n/a

-6

1.3 x10

-5

2.0 x10
n/a
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Table 11: Summary of Empress Formation Predicted Drawdown - Theis Non-Equilibrium
Estimate
Distance from Well;

Calculated Drawdown

R (m)

(m)

150

3.42

10,000

1.68

20,000

1.29

30,000

1.02

150

4.05

10,000

2.32

CNRL 13-21

20,000

1.92

T = 1,400 m2/d

30,000

1.65

S = 0.00009

150

4.33

10,000

2.59

20,000

2.20

30,000

1.92

150

4.61

10,000

2.87

20,000

2.47

30,000

2.20

Production Well Hydraulic
Parameters

Elapsed Time

1 year

5 years

Q = 3,500 m3/d
10 years

20 years

Notes: calc denotes predicted drawdown (m) using Theis non-equilibrium equation.

CNRL 13-21 / RAX 13-21 / PEX 11-21
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8.0

SCREENING LEVEL ECONOMIC AND ENVIRONMENTAL
EVALUATION OF WATER OPTIONS

8.1

ECONOMIC ASSESSMENT
Under Section 3.2.4 of the Guideline (Alberta government, 2006), proponents of Tier 2
projects are required to complete an analysis detailing the economic and environmental
aspects of the various water alternatives. However, as detailed in Section 4.0 of this
document, the following options are not applicable for the Kirby Project:
•

Produced water obtained from other operations

•

Wastewater obtained from a community or industrial facility

•

Coal bed methane water

•

Carbon dioxide

Therefore, an Approval for Expenditure (AFE)-level economic summary, per the terms of
the Guideline (Alberta government, 2006)is provided in Table 12 for three source water
scenarios. All cost estimates include an operation & maintenance allowance of 10
percent of the capital cost for annual operation. The economic summary provides
estimated costs for the following Scenarios:
•

Scenario 1: A scenario where the total maximum Kirby Project water
requirement of 9,000 m3/d is sourced within Canadian Natural mineral lease
lands, assuming source volumes of 1,500 m3/d from the McMurray
Formation basal aquifer, 3,000 m3/d from the lower Grand Rapids Formation
aquifer and 5,000 m3/d from the Empress Formation aquifer. This is the
planned source water development strategy for the Kirby Project.

•

Scenario 2:
A hypothetical scenario based on developing the combined
total maximum Project water requirement of 9,000 m3/d in the Kirby Project
Area footprint (1500 m3/d Empress Formation plus 4500 m3/d Empress) and
3000 m3/d from an unidentified (and unproven) McMurray Formation basal
aquifer source within 15 km of the Kirby Central Processing Facility. This
scenario is provided for comparison purposes to provide information on a
saline water development scenario. It should also be noted that this area is
outside of the area for which Canadian Natural has mineral land rights to
develop saline water supplies. In this scenario, no make-up groundwater is
used from the Grand Rapids Formation.

•

Scenario 3: A scenario where all source water for the Project is developed
from the non-saline Empress Formation near the proposed Kirby Central
Processing Facility.
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Table 12a Scenario 1 Economic Evaluation of Water Source Alternatives for Kirby Project
Well Location

Component

Unit Cost ($)

McMURRAY FORMATION
7-33-73-8W4M
(assume 1500 m3/day)

Drill Wells
Complete Wells
Facilities
U/G Pipelines
Road
Contingency @ 10%

$473,870
$197,702
$875,845
$490
$363
$953,300

GRAND RAPIDS
10-20-73-7W4M
(assume 2000 m3/day)

Drill Wells
Complete Wells
Facilities
U/G Pipelines
Road
Environmental
Land
Contingency @ 10%

$421,313
$189,399
$608,311
$490
$363

each
each
each
meter
meter

$211,123

each
1
Sub-Total 10-20

Drill Wells
Complete Wells
Facilities

$421,313
$189,399
$125,000

each
each
each

U/G Pipelines
Road
Contingency @ 10%

$490
$363
$77,836

meter
50
meter
50
each
1
Sub-Total 14-30

$24,500
$18,150
$77,836
$120,486

Drill Wells
Complete Wells
Facilities
U/G Pipelines
Road
Environmental

$421,313
$189,399
$608,311
$450
$363

each
each
each
meter
meter

2
2
1
660
123

$842,627
$378,798
$608,311
$297,000
$44,649
$0

Contingency @ 10%

$217,138

each

1

$217,138

GRAND RAPIDS
14-30-73-7W4M
(assume 1000 m3/day)

Units

No. Units Component Cost
($)
each
2
$947,740
each
2
$395,404
each
1
$875,845
meter
12430
$6,090,700
meter
3370
$1,223,310
each
1
$953,300
Sub-Total 7-33
$10,486,299
2
2
1
330
330

1
1
1

Sub-Total 13-21

$842,627
$378,798
$608,311
$161,700
$119,790
$0
$0
$211,123
$2,322,348
$421,313
$189,399
$125,000

$1,167,098

Development & Capital
Operation & Maintenance

Sub-Total Cap
Allow 10 % of Cap
Sub-Total Op
Total
Total

Key Assumptions and Notes:
1 Exisiting Wells and Facilities Costs not included. Shown as:

$12,929,133
$1,292,913
$14,222,047
$14,222,047
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Table 12b Scenario 2 Economic Evaluation of Water Source Alternatives for Kirby Project
Well Location

Component

Unit Cost ($)

Units

No. Units

Component
Cost ($)

Drill Wells
Complete Wells
Facilities
U/G Pipelines
Road
Environmental
Contingency @ 10%

$473,870
$197,702
$875,845
$490
$363

each
each
each
meter
meter

2
2
1
12430
3370

$953,300

each
1
Sub-Total 7-33

$947,740
$395,404
$875,845
$6,090,700
$1,223,310
$0
$953,300
$10,486,299

Saline McMurray with 15 Km Pipeline
(develop estimated 3000 m3/day)
(assume 3 wells at 1000 m3/day)

Drill Wells
$473,870
each
3
Complete Wells
$197,702
each
3
Facilities
$1,313,768
each
1
U/G Pipelines
$490
meter
15000
Road
$363
meter
15000
Environmental
Land
Contingency @ 10%
$332,848
each
1
Contingency @ 30%
$1,279,500
each
1
Sub-Total 15 Km Alternate Supply Option

$1,421,610
$593,106
$1,313,768
$7,350,000
$5,445,000
$0
$0
$332,848
$1,279,500
$17,735,832

EMPRESS 13-21-73-7W4M
(assume 4700 m3/day )
(includes utility 1500m3/d)

Drill Wells
Complete Wells
Facilities
U/G Pipelines
Road
Environmental
Contingency @ 10%

$842,627
$378,798
$608,311
$297,000
$44,649
$0
$217,138
$1,167,098

McMURRAY FORMATION
7-33-73-8W4M
(assume 1500 m3/day)

$421,313
$189,399
$608,311
$450
$363

each
each
each
meter
meter

2
2
1
660
123

$217,138

each
1
Sub-Total 13-21

Development & Capital
Operation & Maintenance

Sub-Total Cap
Allow 10 % of Cap
Sub-Total Op
Total
Total

$29,389,230
$2,938,923
$32,328,153
$32,328,153

Key Assumptions and Notes:
1 Assume that McMurray Formation Water Supply is available - none has been
identified with in 15 km
2 Assume that Canadian Natural has rights to produce McMurray saline within 15
km radius of Plant Site
3
Assume that Grand Rapids Fresh is replaced with McMurray Formation Saline
4 Exisiting Wells and Facilities Costs not included. Shown as:
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Table 12c Scenario 3 Economic Evaluation of Water Source Alternatives for Kirby Project

Non-Saline Empress at Kirby 1321
(1F1 / 13-21 1200 m3/day)
(1F2 / 13-21 3500 m3/day)
(Additional well @ 4800 m3/day)

Component

Unit
Cost ($)

Units

No. Units

Component
Cost ($)

Drill Wells
Complete Wells
Facilities
U/G Pipelines
Road
Environmental
Contingency @
10%

$421,313
$189,399
$912,467
$450
$363

each
each
each
meter
meter

1
1
1
660
123

$421,313
$189,399
$912,467
$297,000
$44,649
$0

$186,483

each

1
Sub-Total 13-21

$186,483
$2,051,311

Sub-Total
Cap

$2,051,311

Development & Capital

Operation & Maintenance

Allow 10 % of
Cap
Sub-Total
Op

$205,131

Total

$2,256,442

Total

$2,256,442
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As summarized in Table 12a to 12c, Scenario 3 (approximately $2.26 million) is the least
expensive option in which all of the Project water requirements are developed from nonsaline groundwater in the Empress Formation aquifer. The most costly scenario is
Scenario 2 (approximately $32.33 million), in which saline groundwater from the
McMurray Formation basal aquifer is developed 15 kms from the Kirby Central Plant
and piped to the site to augment non-saline groundwater developed within the Kirby
Project Area. As previously indicated, a McMurray Formation basal aquifer location
capable of providing water in these volumes has not be identified and is unproven – this
scenario is provided for comparison purposes only. It is important to note that in this
scenario non-saline water use is still required. Scenario 1, the planned Kirby Project case
scenario, ($14.22 million), represents an intermediate cost between Options 2 and 3.
In summary, assuming 3,000 m3/d of McMurray Formation saline groundwater was
present within 15 km and that Canadian Natural had mineral land rights for this water, the
economic costs would be an incremental 18 million dollar expenditure compared to the
proposed Kirby Project case.

8.2

ENVIRONMENTAL NET EFFECTS ASSESSMENT
As per Section 3.2.6 of the Guideline (Alberta government, 2006), an Environmental Net
Effects Assessment is provided hereafter for Scenario 2 where non-saline groundwater
from the lower Grand Rapids Formation aquifer is replaced by saline water from a
hypothetical McMurray Formation saline source (with a 15-km pipeline).
The impact of on-lease source water wells would include the disturbance associated with
the development of three planned water source wells as well as the pipelines associated
with the local distribution system. These disturbances are included in the environmental
impact assessment for the Kirby Project.
Because similar disturbances would be associated with accessing a regional saline
groundwater source, the impacts associated with a 15 km pipeline would be considered
as incremental to on-lease effects. These incremental effects are discussed below.
In considering the impact associated with obtaining groundwater from source wells
located on a single pad located 15 km from the Kirby Central Plant, including the impacts
associated with the construction and operation of a 15 km of pipeline, the following
assumptions are made:
•

15 kilometres of pipeline

•

38 metre right of way (ROW)

•

2 m deep trench

•

6 m wide trench plus additional width (9m) for working space
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Based on the above assumptions, a 15 km water source pipeline would result in:
•

Up to 57 ha (570,000 m2) of clearing in a largely forested landscape which
would increase new disturbance associated with the Project by 20 percent.

•

An estimated disturbance of 9 ha of soils during trench building for the pipe
plus an additional 13.5 ha disturbance in the working margin for construction
through handling and compaction.

•

Disruption to water bodies and wetlands of varying consequence. The study
area for the Project lies in a region that is approximately 40 percent wetlands
(fens, bogs) in addition to numerous lakes, rivers and streams. Wetlands
typically have higher biodiversity potential than terrestrial vegetation types.
Wetlands support more rare plant species, more “At Risk” wildlife species
and a higher overall number of species, as compared to terrestrial vegetation
types. Plant species in wetlands are less likely to occur in other vegetation
types, some being specific to certain types of fens.

In addition to the loss of trees, impacts to existing vegetation and effects on soils, a
pipeline corridor would potentially result in impacts based on the following
environmental considerations:
•

Loss and fragmentation of wildlife habitat

•

Loss of and fragmentation of natural vegetation (forest, wetland, rare
species)

•

Soil compaction (beyond the construction stage)

•

Reduced land capability and productivity

•

Loss of historical resources i.e., archaeological sites

•

Potential effects on traditional land use

•

Increase in weeds or undesirable plants

•

Greater access for public and off-road vehicles to natural areas and lakes

•

Incremental use of ROW for other purposes (roads, power lines)

•

Increased exposure of wildlife to humans

•

Stream sedimentation

•

Impairment of fish habitat

•

Increased risk of saline water spills
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While it is possible that a route with no or limited, water crossings could be found in the
area, it is not a likely scenario in this region considering the number and distribution of
watercourses. The possible environmental consequences of a pipeline crossing a
watercourse include the loss of riparian vegetation due to clearing for construction and
the loss of aquatic habitat and subsequent effects on fish and fish habitat as a result of
elevated sedimentation due to runoff from a cleared right-of-way and the erosion of
approach slopes, bed and banks.
To summarize, the installation of a 15-km pipeline to access saline McMurray Formation
basal aquifer groundwater beyond the boundaries of the Project area adds to the
environmental disturbance and cost of the Project, without a balancing justification in
view of the plentiful, existing non-saline water available from Kirby Project on-lease
sources. A pipeline of this nature would extend the overall environmental effects of the
Project into a larger regional setting.

9.0

COMPLETED WATER ACT APPLICATION FORM
A completed Water Act application form provided in Appendix 5, requests an amount of
1,095,000 m3/yr of non-saline groundwater from three Grand Rapids Formation aquifer
wells and 1,277,500 m3/yr of non-saline water from the Empress Formation. These
diversions assume continuous production of 365 days per year for the Project life and are
based on daily diversions as discussed below.

9.1

LOWER GRAND RAPIDS FORMATION AQUIFER
A rate of 3,000 m3/d will be produced from the lower Grand Rapids Formation aquifer
from one existing well completed at 14-30-73-7W4M and two wells to be completed at
10-20-73-7W4M. As previously discussed, the lower Grand Rapids Formation aquifer
was tested at a rate of 180 m3/d with testing results indicating that sustainable production
rates greater than 3,000 m3/d are possible. Furthermore, the results of the numerical
modelling studies completed to support the Kirby Project Application show that Grand
Rapids Formation groundwater production can be achieved without exceeding the
35 percent and the 50 percent drawdown limits listed in the Guideline (Alberta
government. 2006) and without adversely impacting area groundwater and surface
resources and existing users.
Canadian Natural plans to test each Grand Rapids Formation well at estimated long-term
production rates of 1,000 m3/d as part of the licensing process under the Water Act.
Testing results will be provided to AENV as part of the licensing process and prior to the
use of these wells for make-up water supply.

Canadian Natural Resources Limited
Kirby Project

9.2

56

Water Act Application
September 2007

EMPRESS FORMATION
A volume of 3500 m3/d from the Empress Formation from a well completed at 13-21-737 W4M (CNRL 13-21). This will supplement the licensed volume of 1,200 m3/d for well
RAX 13-21 located near the 13-21 well.
An estimated maximum requirement of 4,550 m3/d of non-saline Empress Formation
groundwater is predicted for the Kirby project as shown in Table 1. This application
amount of 3,500 m3/d in addition to the existing 1,200 m3/d, is 150 m3/d more than the
estimated maximum requirement.

10.0

PLAN TO CONSERVE NON-SALINE WATER RESOURCES
Canadian Natural has an ongoing commitment to review and assess the overall water
budget of the Kirby Project, and to implement efficiencies, where practical, in order to
minimize non-saline water use.
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APPENDIX 1
COPY OF CANADIAN NATURAL WATER ACT LICENSE NO. 00150748-00-00 AND
ASSOCIATED AMENDMENT

LICENCE
PURSUANT TO THE PROVISIONS
OF THE WATER ACT

LICENCE No.

00150748-00-00

FILE No.

00079399

PRIORITY No.

2001-06-14-001

Rio Alto Exploration Ltd.
2500, 205 - 5 Avenue S.W.
Calgary, Alberta
T2P 2V7
is authorized to divert 438,000 cubic metres of water annually from the well in LSD 13-21-073-07-W4
for the purpose of industrial (injection) subject to the attached conditions.

2021 06 21
Expiry Date

(Y/M/D)

Manager, Regional Support, Northeast Boreal Region

2001 06 22
Dated (Y/M/D)

Form WA L1 ( 2001)

Licence No.
File No.

00150748-00-00
00079399

CONDITIONS
DEFINITIONS
“diversion site”

means the production well, dugout, or area determined to be a groundwater
source.

DIVERSION OF WATER
1.

This licence is appurtenant to the following:

LOCATION

PRODUCTION INTERVAL
(metres)

MAXIMUM PUMPING RATE
(cubic metres per day)

292.7 - 302.2

1,355

13-21-073-07-W4
2.

The licensee shall undertake the water diversion in accordance with the plans and/or reports filed
in the following Departmental records:
NUMBER

TITLE

00079399-P001

Location of Water Well for Rio Alto Exploration Ltd.
LSD 13-021-073-07-W4
Groundwater Supply Investigation
Kirby Lake, Experimental Thermal Pilot Project
Geo-technical Investigation
Rio Alto Exploration Ltd.
Thermal Pilot Project
Kirby, Alberta
Groundwater Monitoring Wells - Kirby Thermal Pilot Project
Rio Alto Exploration
Kirby Thermal Pilot Project - Proposed
Alberta Environment Groundwater
Monitoring Program Approval No. 136400-00-00
Report on Groundwater Supply Investigation
Kirby Lake, Experimental Thermal Pilot Project

00079399-R001
00079399-R002

00079399-R003
00079399-R004

00079399-R005
3.

This licence is based on knowledge available at the time of issue, and therefore the Director
reserves the right to amend the:
(a)

maximum annual diversion of water,

(b)

maximum rate of water diversion,

(c)

number, type and location of observation wells required,

(d)

frequency and method of measurement of observation wells,
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Licence No.
File No.

00150748-00-00
00079399

CONDITIONS
(e)

responsibility for investigation of complaints,

(f)

conditions pertaining to annual water monitoring reports,

any time that the Director has information indicating unreasonable interference with water
supplies or that damage to the aquifer is occurring.
4.

The licensee shall position the pump intake in the production well(s) above the top of the aquifer.

MONITORING AND REPORTING
5.

The licensee shall:
(a)

equip the diversion site(s) with a cumulative meter or other device which registers the
quantity of water pumped,

(b)

measure the water levels in the diversion site(s) while the pump is operating,

(c)

obtain water samples for which a chemical analyses shall be performed that reports the
following information:

(d)

6.

(i)

Total Dissolved Solids, Hardness, Alkalinity, pH, Ca, Mg, Na+K, CO3, HCO3,
SO4, Cl, NO3, Fe,

(ii)

water temperature, date, and time of sampling,

(iii)

date the analyses were performed,

(iv)

results of the analyses,

maintain the well(s) referenced as 11-21-073-07-W4 in report 00079399-R005 as
observation well(s), equip the well with an appropriate water level measuring device, and
conduct water level measurements.

The licensee shall record and retain for each calendar year the following information and shall
provide this information to the Director on or before January 31 of each year:
(a)

daily readings of the number of cubic metres of water pumped from the diversion site(s)
including dates and times the readings were taken,

(b)

daily measurements of water levels from the diversion site(s) including dates and times at
which readings were taken,

(c)

daily measurements of water levels from the observation well(s) including dates and
times at which readings were taken,
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Licence No.
File No.

00150748-00-00
00079399

CONDITIONS
(d)

total annual quantity of water pumped expressed in cubic metres,

(e)

annual submissions of chemical analysis,

(f)

a review of the performance of the diversion site(s) during the past year and an
assessment, supported by graphs and calculations, of the performance of the aquifer,

(g)

recommendations for adjustments of pumping rates, the number and location of
observation wells, and diversion site(s) monitoring requirements,

(h)

a report prepared by a qualified groundwater consultant on the aquifer performance and
recommendations for amendments to the licence,

and any other information requested by the Director.
COMPLAINT INVESTIGATION
7.

(1)

The licensee shall:
(a)

investigate all written complaints relating to allegations of surface
water and groundwater interference as a result of the diversion site(s)
operation within a distance specified by the Director,

(b)

provide a report to the Director, within a time specified by the
Director, outlining the results of any:
(i)

investigation relating to the alleged interference,

(ii)

remediation or mitigative measures as a result of impact due to
the operation of the diversion site(s) such as:
(A)

lowering the intake of the pump to compensate for a
drop in water level,

(B)

re-drilling the water well to an increased depth so as to
allow the pump to be installed at a lower depth,

(C)

drilling a new well which must be pump tested to
standards specified by the Director, or

(D)

providing an alternate water supply satisfactory to the
Director.
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Licence No.
File No.

00150748-00-00
00079399

CONDITIONS
(2)

The Director may make decision to suspend or cancel this licence if the
licensee fails to satisfy the Director of the investigation and mitigative
measures relating to alleged interference.

GENERAL
8.

The licensee shall hold harmless the Minister of Environment or any other agent of the
Government of Alberta for damage or damage claims arising out of the water diversion.

9.

The licensee shall reclaim all abandoned wells or other holes relating to the water diversion
under this licence in accordance with the Water (Ministerial) Regulation of the Water Act, and
shall submit a reclamation report to the Director after completion of the water diversion.

10.

The rights and privileges granted are subject to periodic review on licence renewal and
amendment by the Director to ensure the most beneficial use of the water in the public interest.

11.

The licensee shall not deposit any substance that will adversely affect the water body.

12.

Where applicable, the licensee shall only release water to a water body when the quality of water
is equal to or better than the quality of water in the receiving water body.

Manager, Regional Support, Northeast Boreal Region

2001 06 22
Dated (Y/M/D)
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LICENCE
AMENDMENT
PURSUANT TO THE PROVISIONS
OF THE WATER ACT

LICENCE No.

00150748-00-00

FILE No.

00079399

PRIORITY No.

2001-06-14-001

AMENDMENT No.

00150748-00-01

Rio Alto Exploration Ltd.
2500, 205 - 5 Avenue S.W.
Calgary, Alberta
T2P 2V7

The licence is amended as follows:
1.

Revise Condition 1 of the licence to read as follows:
1.

This licence is appurtenant to the following:

LOCATION
13-21-073-07-W4
11-21-073-07-W4

PRODUCTION
INTERVAL
(metres)

MAXIMUM
PUMPING RATE
(cubic metres per day)

292.7 - 302.2
284.1 - 293.5

1,355
Standby

Manager, Regional Support, Northeast Boreal Region
2001 08 15
Dated (Y/M/D)
Form WA AA1 (1999)
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APPENDIX 2
AENV APPROVALS DATABASE SEARCH FOR GENERAL KIRBY AREA
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APPENDIX 3
COPY OF ENCANA WATER ACT LICENSE NO. 00238862-00-00
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Waterline Resources Inc.

Waterline Resources Inc.
531 – 24th Avenue N.W.
Calgary, Alberta
Canada, T2M 1X4
Tel: (403) 243-5611
Fax: (403) 243-5613
Email: info@waterlineresources.com

FIELD VERIFIED SURVEY
FOR GROUNDWATER DIVERSION LICENSE APPLICATION
A field verified water well survey is being undertaken as part of a groundwater resource
assessment and groundwater diversion License Application under the Water Act.
In the case the surveyor did not find the owner at home, please provide any information listed
below which may be available for your well(s), and mail or fax the information to the address
listed above. If you should have any questions, please contact me at your convenience.
Current Owner or Lessee:
EnCana (Operator’s Well)
Original Owner:
unknown
Location: LSD/¼_SW_Sec__11_Twp__74__Rge_8__W_4_M;
Plot approximate location on section block:
Location comments: UTM NAD 83
Surface elevation:
GPS Coordinates: 12U Easting: 0491958 Northing: 6138454
AENV Well ID: 0279075, 0215415, 0215416, and 0215417 (one well found during field survey)

Type/Status of Water Source: unknown
Distance From Proposed Water Diversion Site (nearest 50 m): unknown
Date of Construction: unknown
Drilling Contractor: unknown
Well Use: Toliet/Dishes (not drinking)
Well Depth: unknown
Well Completion Details: unknown
Depth to Top of Aquifer: unknown
Pump Intake Depth: unknown
Non-Pumping Water Level (original/current): 2.47 m bTOC/2.74 m bTOC
Estimated Well Yield (pumping rate)/Estimated Daily Water Use: unknown

NW

NE

SW

SE

Current Non-Pumping Water Level (original/current): unknown
Water Quality (owners general assessment): unknown

Water Quality Data Available: unknown

Water Quantity (i.e. history of water shortages, well drying up in summer, etc.) unknown

General Knowledge (i.e., groundwater conditions in the area, location of springs, artesian wells, etc.):
unknown

Other Comments (i.e., number and type of cattle, planned expansion and water use, etc.):
Are There Any Registrations under Water Act? If Yes, Water Act #, Amount, Location, Details, etc
Are There Any Licenses under Water Act? If Yes, Water Act #, Amount, Location, Details, etc

Notes: “*“

AENV GIS: Alberta Environment’s Groundwater Information Database
http://www3.gov.ab.ca/env/water/groundwater/

Thank you for your cooperation.
Jamie Wills
Principal Hydrogeologist
Waterline Resources Inc.
Jamie Wills, M.Sc., P.Geol.(AB)
Principal Hydrogeologist
Phone: (403) 243 5611
Fax: (403) 243 5613
Cell: (403) 807 9490
email: jwills@waterlineresources.com

Waterline Resources Inc.

Well I.D.:
Map Verified:
The data contained in this report is supplied by the Driller. The province disclaims responsibility Date Report
Received:
for its accuracy.
Measurements:

0215415
Not Verified

Water Well Drilling Report

1. Contractor & Well Owner Information
Company Name:
PETERSEN WATER DRILLING SERVICES LTD.
Mailing Address:
City or Town:

Drilling Company Approval No.:
Postal Code:

WellOwner's Name:
KIRBY #81-3
P.O. Box Number:

Well Location Identifier:
Mailing Address:

Postal Code:

City:

Province:

Country:

1/4 or Sec
Twp
LSD
SW
11
074
Location in Quarter
0 M from
0 M from
Lot
Block
Well Elev:
685.8 M

Rge Westof
M
08
4
Boundary
Boundary
Plan

How Obtain:
Estimated

6. Well Yield

3. Drilling Information
Type of Work: Test Hole
Reclaimed Well
Date Reclaimed:
Method of Drilling: Unknown
Flowing Well: No
Gas Present: No

Metric

2. Well Location

Materials Used:
Rate: Liters
Oil Present: No

4. Formation Log

5. Well Completion

Depth
from
ground
level
(meters)

Date Started(yyyy/mm/dd):

Lithology Description

Well Depth: 150.88 M
Casing Type:
Size OD: 0 CM
Wall Thickness: 0 CM
Bottom at: 0 M

Proposed well use:
Unknown
Anticipated Water
Requirements/day
0 Liters

Test Date
(yyyy/mm/dd):

Start Time:

Test Method:
Non pumping M
static level:
Rate of water Liters/Min
removal:
Date Completed(yyyy/mm/dd):
Depth of pump M
intake:
Borehole Diameter: 0 CM
Water level at M
Liner Type:
end of
Size OD: 0 CM
pumping:
Wall Thickness: 0 CM
Distance from CM
top of casing to
Top: 0 M
Bottom: 0 M
ground level:
Depth To water level (meters)
Perforations Size:
Elapsed Time
0 CM x 0 CM
Drawdown Minutes:Sec Recovery
0 CM x 0 CM
0 CM x 0 CM

Perforations
from: 0 M to: 0 M
from: 0 M to: 0 M
from: 0 M to: 0 M
Perforated by:
Seal:
from: 0 M
to: 0 M
Seal:
from: 0 M
to: 0 M
Seal:
from: 0 M
to: 0 M
Screen Type:
Screen ID: 0 CM
from: 0 M to: 0 M
Slot Size: 0 CM
Screen Type:
Screen ID: 0 CM
from: 0 M to: 0 M
Slot Size: 0 CM
Screen Installation Method:
Fittings
Top:
Bottom:
Pack:
Grain Size:
Amount:
Geophysical Log Taken: ELECTRIC and GAMMA
Retained on Files: ELECTRIC yes and GAMMA yes
Additional Test and/or Pump Data
Chemistries taken By Driller: No
Held: 0
Documents Held: 4
Pitless Adapter Type:
Drop Pipe Type:
Length:
Diameter:
Comments:
LOCATED APPROX. 70' S OF KIRBY WW#81-2. WAS
DEEPENED FROM 310'

Total Drawdown: M
If water removal was less than 2 hr
duration, reason why:

Recommended pumping rate:
Liters/Min
Recommended pump intake: M
Type pump installed
Pump type:
Pump model:
H.P.:
Any further pumptest information?

7. Contractor Certification
Driller's Name:
UNKNOWN DRILLER
Certification No.:
This well was constructed in accordance with the Water Well
regulation of the Alberta Environmental Protection &
Enhancement Act. All information in this report is true.
Signature
Yr Mo Day

Report 1

Well I.D.:
Map Verified:
The data contained in this report is supplied by the Driller. The province disclaims responsibility Date Report
Received:
for its accuracy.
Measurements:

0215416
Not Verified

Water Well Drilling Report

1. Contractor & Well Owner Information
Company Name:
PETERSEN DRILLING (1977)
Mailing Address:
WellOwner's Name:
PETROCAN #CAMP WELL 81-2
P.O. Box Number:
2370
City:

2. Well Location
Drilling Company Approval No.:

City or Town:

1/4 or Sec
Twp
LSD
SW
11
074
Location in Quarter
0 M from
0 M from
Lot
Block

Postal Code:

Well Location Identifier:
Mailing Address:
CALGARY
Province:

Postal Code:
T2P 2M6
Country:

Well Elev:
685.8 M

Materials Used:
Rate: Liters
Oil Present: No

4. Formation Log

5. Well Completion

Depth
from
ground
level
(meters)
1.52
2.74
5.79
7.01
24.38
25.3
36.88
40.54
46.02
54.56

Date Started(yyyy/mm/dd):
1981/11/10
Well Depth: 54.56 M
Casing Type: Steel
Size OD: 17.78 CM
Wall Thickness: 0.59 CM

Lithology Description
Fill
Muskeg
Clay
Brown Fine Grained Sand
Clay
Boulders
Clay
Medium Grained Sand
Clay
Coarse Grained Sand

Rge Westof
M
08
4
Boundary
Boundary
Plan

How Obtain:
Estimated

6. Well Yield

3. Drilling Information
Type of Work: New Well
Reclaimed Well
Date Reclaimed:
Method of Drilling: Rotary
Flowing Well: No
Gas Present: No

1982/04/27
Metric

Bottom at: 44.81 M

Test Date
Start Time:
(yyyy/mm/dd):
1981/11/12
11:00 AM
Test Method: Air
Non pumping
2.74 M
static level:
Rate of water
454.6
Liters/Min
removal:
Date Completed(yyyy/mm/dd):
0M
Depth of pump
1981/11/12
intake:
Borehole Diameter: 0 CM
Water level at
M
Liner Type:
end of
Size OD: 0 CM
pumping:
Wall Thickness: 0 CM
Distance from top of CM
casing to ground level:
Top: 0 M
Bottom: 0 M
Depth To water level (meters)
Elapsed Time
Perforations Size:
Drawdown Minutes:Sec Recovery
0 CM x 0 CM
Total Drawdown: 0 M
0 CM x 0 CM
If water removal was less than 2 hr
0 CM x 0 CM
duration, reason why:
Proposed well use:
Industrial
Anticipated Water
Requirements/day
0 Liters

Perforations
from: 0 M to: 0 M
from: 0 M to: 0 M
from: 0 M to: 0 M
Perforated by:
Seal: Driven
from: 0 M
to: 0 M
Seal:
from: 0 M
to: 0 M
Seal:
from: 0 M
to: 0 M
Screen Type: Stainless Steel Screen ID: 12.7 CM
from: 47.24 M to: 50.29 M Slot Size: 0.13 CM
Screen Type:
Screen ID: 0 CM
from: 0 M to: 0 M
Slot Size: 0 CM
Screen Installation Method:
Fittings
Top: Neoprene (Figure K)
Bottom: Washdown
Pack:
Grain Size:
Amount: 0
Geophysical Log Taken: ELECTRIC and GAMMA
Retained on Files: ELECTRIC yes and GAMMA yes
Additional Test and/or Pump Data
Chemistries taken By Driller: No
Held: 0
Documents Held: 3
Pitless Adapter Type:
Drop Pipe Type:
Length: M
Diameter: CM
Comments:

Recommended pumping rate: 0
Liters/Min
Recommended pump intake: 0 M
Type Pump Installed
Pump Type:
Pump Model:
H.P.:
Any further pumptest information?

7. Contractor Certification
Driller's Name:
UNKNOWN DRILLER
Certification No.:
This well was constructed in accordance with the Water Well
regulation of the Alberta Environmental Protection &
Enhancement Act. All information in this report is true.
Signature
Yr Mo Day

Report 1 Pump Test 1 page1

Well I.D.:
Map Verified:
The data contained in this report is supplied by the Driller. The province disclaims responsibility Date Report
Received:
for its accuracy.
Measurements:

0215417
Not Verified

Water Well Drilling Report

1. Contractor & Well Owner Information
Company Name:
MCALLISTER WATERWELLS LTD.
Mailing Address:
WellOwner's Name:
PETROCAN #PRIMROSE PROJ
CAMP
P.O. Box Number:
City:

1981/03/31
Metric

2. Well Location
Drilling Company Approval No.:

City or Town:

Postal Code:

Well Location Identifier:

Mailing Address:
CALGARY
Province:

1/4 or Sec
Twp
LSD
SW
11
074
Location in Quarter
0 M from
0 M from
Lot
Block

Rge Westof
M
08
4
Boundary
Boundary
Plan

Postal Code:
Well Elev:
699.52 M

Country:

How Obtain:
Estimated

6. Well Yield
3. Drilling Information

Test Date
Start Time:
(yyyy/mm/dd):
1981/02/21
11:00 AM
Test Method: Pump
Materials Used:
Non pumping
5.7 M
static level:
Rate: Liters
Rate of water
23.64
Oil Present: No
Liters/Min
removal:
4. Formation Log
5. Well Completion
0M
Depth of pump
Depth
Date Started(yyyy/mm/dd):
Date Completed(yyyy/mm/dd):
intake:
from
1981/02/17
1981/02/19
Water level at
M
ground
Well Depth: 48.77 M
Borehole Diameter: 0 CM
Lithology Description
end of
level
Casing Type: Steel
Liner Type:
pumping:
(meters)
Size OD: 13.97 CM
Size OD: 0 CM
Distance from top of CM
2.44
Fill
Wall Thickness: 0.48 CM
Wall Thickness: 0 CM
casing to ground level:
3.35
Muskeg
Depth To water level (meters)
Bottom at: 44.5 M
Top: 0 M
Bottom: 0 M
28.65
Gray Till
Elapsed Time
32.31
Dirty Sand & Gravel
Drawdown Minutes:Sec Recovery
Perforations
Perforations
Size:
42.37
Gray Till
1:00
10.32
from: 0 M to: 0 M
0 CM x 0 CM
45.42
Sand
2:00
9.95
from: 0 M to: 0 M
0 CM x 0 CM
48.77
Gray Till
1.28
3:00
from: 0 M to: 0 M
0 CM x 0 CM
1.56
4:00
9.66
Perforated by:
2.01
6:00
9.3
Seal: Driven
2.41
8:00
9.05
from: 0 M
to: 43.28 M
2.73
10:00
8.77
Seal:
from: 0 M
to: 0 M
3.12
13:00
8.48
Seal:
3.45
16:00
8.23
from: 0 M
to: 0 M
3.84
20:00
7.98
Screen Type: Stainless Steel Screen ID: 7.62 CM
4.37
25:00
7.6
from: 43.89 M to: 45.11 M Slot Size: 0.04 CM
4.84
32:00
7.25
Screen Type:
Screen ID: 0 CM
5.27
40:00
6.91
from: 0 M to: 0 M
Slot Size: 0 CM
6
50:00
6.54
Screen Installation Method:
6.67
64:00
6.14
Fittings
7.4
80:00
Top: Packer
Bottom: Plug
8.03
100:00
5.25
Pack:
8.81
120:00
4.86
Grain Size:
Amount: 0
9.68
150:00
4.38
Geophysical Log Taken: GAMMA
10.59
190:00
3.68
Retained on Files: GAMMA yes
240:00
3.33
Additional Test and/or Pump Data
300:00
2.87
Chemistries taken By Driller: No
10.76
324:00
2.48
Held: 0
Documents Held: 3
10.76
360:00
Pitless Adapter Type:
Total Drawdown: 0 M
Drop Pipe Type:
If water removal was less than 2 hr
Length: M
Diameter: CM
duration, reason why:
Comments:
CAMP WELL
Type of Work: New Well
Reclaimed Well
Date Reclaimed:
Method of Drilling: Rotary
Flowing Well: No
Gas Present: No

Proposed well use:
Industrial
Anticipated Water
Requirements/day
0 Liters

Recommended pumping rate: 0
Liters/Min
Recommended pump intake: 0 M
Type Pump Installed
7. Contractor Certification
Pump Type:
Driller's Name:
UNKNOWN DRILLER
Pump Model:
Certification No.:
This well was constructed in accordance with the Water Well H.P.:
Any further pumptest information?
regulation of the Alberta Environmental Protection &
Enhancement Act. All information in this report is true.
Signature
Yr Mo Day

Report 1 Pump Test 1 page1 Pump Test 2

Well I.D.:
Map Verified:
The data contained in this report is supplied by the Driller. The province disclaims responsibility Date Report
Received:
for its accuracy.
Measurements:

0279075
Not Verified

Water Well Drilling Report

1. Contractor & Well Owner Information

2. Well Location

Company Name:
PETERSEN WATER DRILLING SERVICES LTD.
Mailing Address:
City or Town:
WellOwner's Name:
PETROCAN LTD
P.O. Box Number:
2370
City:

1982/04/27
Metric

Drilling Company Approval No.:

1/4 or Sec
Twp
LSD
SW
11
074
Location in Quarter
0 M from
0 M from
Lot
Block

Postal Code:

Well Location Identifier:
Mailing Address:
STN M, CALGARY
Province:

Postal Code:
T2P 2M6
Country:

Well Elev:
609.6 M

Rge Westof
M
08
4
Boundary
Boundary
Plan

How Obtain:
Estimated

6. Well Yield

3. Drilling Information

Test Date
Start Time:
(yyyy/mm/dd):
1981/11/26
11:00 AM
Materials Used:
Test Method: Air
Non pumping
51.21 M
Rate: Liters
static level:
Oil Present: No
Rate of water
136.38
4. Formation Log
5. Well Completion
Liters/Min
removal:
Depth
Date Started(yyyy/mm/dd):
Date Completed(yyyy/mm/dd):
0M
Depth of pump
from
1981/11/13
1981/11/26
intake:
ground
Well Depth: 152.4 M
Borehole Diameter: 0 CM
Lithology Description
Water level at
M
level
Casing Type: Steel
Liner Type: Steel
end of
(meters)
Size OD: 17.78 CM
Size OD: 14.12 CM
pumping:
1.52
Gray Till
Wall Thickness: 0.59 CM
Wall Thickness: 0.71 CM
Distance from top of CM
4.57
Muskeg
casing to ground level:
Top: 126.8 M
Bottom:
Bottom at: 129.54 M
15.85
Brownish Gray Clay
129.84 M
Depth To water level (meters)
21.34
Brown Sandy Clay
Elapsed Time
Perforations
Perforations
Size:
45.11
Clay & Boulders
Drawdown Minutes:Sec Recovery
from:
0
M
to:
0
M
0
CM
x
0
CM
140.82
Clay & Sand
Total Drawdown: 0 M
from: 0 M to: 0 M
0 CM x 0 CM
152.4
Shale
If water removal was less than 2 hr
from: 0 M to: 0 M
0 CM x 0 CM
duration, reason why:
Perforated by: Not Applicable
Seal: Driven
from: 0 M
to: 0 M
Seal:
Recommended pumping rate: 0
from: 0 M
to: 0 M
Liters/Min
Seal:
Recommended pump intake: 0 M
from: 0 M
to: 0 M
Type Pump Installed
Screen Type: Stainless Steel Screen ID: 12.7 CM
Pump Type:
from: 129.84 M to: 131.37 MSlot Size: 0.13 CM
Pump Model:
Screen Type:
Screen ID: 0 CM
H.P.:
from: 0 M to: 0 M
Slot Size: 0 CM
Any further pumptest information?
Screen Installation Method: Attached To Casing
Fittings
Top: Neoprene (Figure K)
Bottom: Washdown
Pack:
Grain Size:
Amount: 0
Geophysical Log Taken:
Retained on Files:
Additional Test and/or Pump Data
Chemistries taken By Driller: Yes
Held: 0
Documents Held: 1
Pitless Adapter Type:
Drop Pipe Type:
Length: M
Diameter: CM
Comments:
DRILLER REPORTS HARD WATER.
Type of Work: New Well
Reclaimed Well
Date Reclaimed:
Method of Drilling: Rotary
Flowing Well: No
Gas Present: No

Proposed well use:
Industrial
Anticipated Water
Requirements/day
0 Liters

7. Contractor Certification
Driller's Name:
UNKNOWN DRILLER
Certification No.:
This well was constructed in accordance with the Water Well
regulation of the Alberta Environmental Protection &
Enhancement Act. All information in this report is true.
Signature
Yr Mo Day

Report 1 Pump Test 1 page1

Waterline Resources Inc.

Waterline Resources Inc.
531 – 24th Avenue N.W.
Calgary, Alberta
Canada, T2M 1X4
Tel: (403) 243-5611
Fax: (403) 243-5613
Email: info@waterlineresources.com

FIELD VERIFIED SURVEY
FOR GROUNDWATER DIVERSION LICENSE APPLICATION
A field verified water well survey is being undertaken as part of a groundwater resource
assessment and groundwater diversion License Application under the Water Act.
In the case the surveyor did not find the owner at home, please provide any information listed
below which may be available for your well(s), and mail or fax the information to the address
listed above. If you should have any questions, please contact me at your convenience.
Current Owner or Lessee:
EnCana 12-1 Lease Office Well
Original Owner:
ALTA Energy (AENV GIS)*
Location: LSD/¼__12_Sec__1___Twp__73__Rge_6__W_4_M;
Plot approximate location on section block:
Location comments: UTM NAD 83
Surface elevation:
GPS Coordinates: 12U Easting: 0512685 Northing: 6127511
AENV Well ID: 0154272

Type/Status of Water Source: unknown
Distance From Proposed Water Diversion Site (nearest 50 m): unknown
Date of Construction: January 3-5, 1990 (AENV GIS)*
Drilling Contractor: McAllister Waterwells LTD. (AENV GIS)*
Well Use: Domestic (Not for Drinking)
Well Depth: 51.82 m (AENV GIS)*
Well Completion Details: Stainless Steel 43.28 to 45.72 m (AENV GIS)*
Depth to Top of Aquifer: unknown
Pump Intake Depth: 36.58 (AENV GIS)*
Non-Pumping Water Level (original/current): 8.23 m (AENV GIS)*
Estimated Well Yield (pumping rate)/Estimated Daily Water Use: unknown
Current Non-Pumping Water Level (original/current): unknown

NW

NE

SW

SE

Water Quality (owners general assessment): unknown

Water Quality Data Available: unknown

Water Quantity (i.e. history of water shortages, well drying up in summer, etc.) unknown

General Knowledge (i.e., groundwater conditions in the area, location of springs, artesian wells, etc.):
unknown

Other Comments (i.e., number and type of cattle, planned expansion and water use, etc.):
Are There Any Registrations under Water Act? If Yes, Water Act #, Amount, Location, Details, etc
Are There Any Licenses under Water Act? If Yes, Water Act #, Amount, Location, Details, etc
AENV Licence Number: 00238862-00-00

Notes: “*“

AENV GIS: Alberta Environment’s Groundwater Information Database
http://www3.gov.ab.ca/env/water/groundwater/

Thank you for your cooperation.
Jamie Wills
Principal Hydrogeologist
Waterline Resources Inc.
Jamie Wills, M.Sc., P.Geol.(AB)
Principal Hydrogeologist
Phone: (403) 243 5611
Fax: (403) 243 5613
Cell: (403) 807 9490
email: jwills@waterlineresources.com

Waterline Resources Inc.

Well I.D.:
Map Verified:
The data contained in this report is supplied by the Driller. The province disclaims responsibility Date Report
Received:
for its accuracy.
Measurements:

0154272
Not Verified

Water Well Drilling Report

1. Contractor & Well Owner Information
Company Name:
MCALLISTER WATERWELLS LTD.
Mailing Address:
WellOwner's Name:
ALTA ENERGY
P.O. Box Number:
City:

2. Well Location
Drilling Company Approval No.:

City or Town:

1/4 or Sec
Twp
LSD
12
01
073
Location in Quarter
0 M from
0 M from
Lot
Block

Postal Code:

Well Location Identifier:
Mailing Address:
1200 10707-100 AVE.EDMONTON
Province:

Postal Code:
T5J 3M1
Country:

Well Elev:
M

Materials Used:
Rate: Liters
Oil Present: No

4. Formation Log

5. Well Completion

Depth
from
ground
level
(meters)
5.18
7.62
40.84
42.06
45.72
51.82

Date Started(yyyy/mm/dd):
1990/01/03
Well Depth: 51.82 M
Casing Type: Plastic
Size OD: 12.7 CM
Wall Thickness: 0.67 CM

Lithology Description
Brown Till
Gray Till
Fine Grained Sand & Gravel
Gray Sandy Till
Fine Grained Sand
Gray Till

Rge Westof
M
06
4
Boundary
Boundary
Plan

How Obtain:
Not Obtain

6. Well Yield

3. Drilling Information
Type of Work: New Well
Reclaimed Well
Date Reclaimed:
Method of Drilling: Rotary
Flowing Well: No
Gas Present: No

1990/01/22
Metric

Bottom at: 43.28 M

Test Date
Start Time:
(yyyy/mm/dd):
1990/01/05
11:00 AM
Test Method: Pump
Non pumping
8.23 M
static level:
Rate of water
22.73
Liters/Min
removal:
Date Completed(yyyy/mm/dd):
36.58 M
Depth of pump
1990/01/05
intake:
Borehole Diameter: 0 CM
Water level at
10.67 M
Liner Type:
end of
Size OD: 0 CM
pumping:
Wall Thickness: 0 CM
Distance from top of CM
casing to ground level:
Top: 0 M
Bottom: 0 M
Depth To water level (meters)
Elapsed Time
Perforations Size:
Drawdown Minutes:Sec Recovery
0 CM x 0 CM
Total Drawdown: 2.44 M
0 CM x 0 CM
If water removal was less than 2 hr
0 CM x 0 CM
duration, reason why:
Proposed well use:
Domestic
Anticipated Water
Requirements/day
0 Liters

Perforations
from: 0 M to: 0 M
from: 0 M to: 0 M
from: 0 M to: 0 M
Perforated by:
Seal: Cuttings
from: 0 M
to: 42.67 M
Seal:
from: 0 M
to: 0 M
Seal:
from: 0 M
to: 0 M
Screen Type: Stainless Steel Screen ID: 7.62 CM
from: 43.28 M to: 45.72 M Slot Size: 0.03 CM
Screen Type:
Screen ID: 0 CM
from: 0 M to: 0 M
Slot Size: 0 CM
Screen Installation Method: Attached To Casing
Fittings
Top: Coupler
Bottom: Washdown
Pack: Artificial
Grain Size: 12/20
Amount: 700 Pounds
Geophysical Log Taken: ELECTRIC
Retained on Files:
Additional Test and/or Pump Data
Chemistries taken By Driller: No
Held: 1
Documents Held: 2
Pitless Adapter Type:
Drop Pipe Type:
Length: M
Diameter: CM
Comments:

Recommended pumping rate: 0
Liters/Min
Recommended pump intake: 39.62 M
Type Pump Installed
Pump Type: SUB
Pump Model: JACUZZI
H.P.:
Any further pumptest information?

7. Contractor Certification
Driller's Name:
UNKNOWN DRILLER
Certification No.:
VA7828
This well was constructed in accordance with the Water Well
regulation of the Alberta Environmental Protection &
Enhancement Act. All information in this report is true.
Signature
Yr Mo Day

Report 1 Pump Test 1 page1

Waterline Resources Inc.

Waterline Resources Inc.
531 – 24th Avenue N.W.
Calgary, Alberta
Canada, T2M 1X4
Tel: (403) 243-5611
Fax: (403) 243-5613
Email: info@waterlineresources.com

FIELD VERIFIED SURVEY
FOR GROUNDWATER DIVERSION LICENSE APPLICATION
A field verified water well survey is being undertaken as part of a groundwater resource
assessment and groundwater diversion License Application under the Water Act.
In the case the surveyor did not find the owner at home, please provide any information listed
below which may be available for your well(s), and mail or fax the information to the address
listed above. If you should have any questions, please contact me at your convenience.
Current Owner or Lessee:
EnCana 1F1/12-1 Well
Original Owner:
ALTA Energy (AENV GIS)*
Location: LSD/¼__12_Sec__1___Twp__73__Rge_6__W_4_M;
Plot approximate location on section block:
Location comments: UTM NAD 83
Surface elevation:
GPS Coordinates: 12U Easting: 0512685 Northing: 6127511
AENV Well ID: 0279049

Type/Status of Water Source: unknown
Distance From Proposed Water Diversion Site (nearest 50 m): unknown
Date of Construction: March 3-10, 1982 (AENV GIS)*
Drilling Contractor: Petersen Water Drilling Services LTD. (AENV GIS)*
Well Use: work Over Fluid - Steam - Vehicle Wash
Well Depth: 285.29 (AENV GIS)*
Well Completion Details: Stainless Steel 275.54 to 284.69 m (AENV GIS)*
Depth to Top of Aquifer: unknown
Pump Intake Depth: 57 m (AENV GIS)*
Non-Pumping Water Level (original/current): 47.85 m (AENV GIS)*
Estimated Well Yield (pumping rate)/Estimated Daily Water Use: unknown
Current Non-Pumping Water Level (original/current): unknown

NW

NE

SW

SE

Water Quality (owners general assessment): unknown

Water Quality Data Available: unknown

Water Quantity (i.e. history of water shortages, well drying up in summer, etc.) unknown

General Knowledge (i.e., groundwater conditions in the area, location of springs, artesian wells, etc.):
unknown

Other Comments (i.e., number and type of cattle, planned expansion and water use, etc.):
Are There Any Registrations under Water Act? If Yes, Water Act #, Amount, Location, Details, etc
Are There Any Licenses under Water Act? If Yes, Water Act #, Amount, Location, Details, etc
AENV Licence Number: 00238862-00-00

Notes: “*“

AENV GIS: Alberta Environment’s Groundwater Information Database
http://www3.gov.ab.ca/env/water/groundwater/

Thank you for your cooperation.
Jamie Wills
Principal Hydrogeologist
Waterline Resources Inc.
Jamie Wills, M.Sc., P.Geol.(AB)
Principal Hydrogeologist
Phone: (403) 243 5611
Fax: (403) 243 5613
Cell: (403) 807 9490
email: jwills@waterlineresources.com

Waterline Resources Inc.

Well I.D.:
Map Verified:
The data contained in this report is supplied by the Driller. The province disclaims responsibility Date Report
Received:
for its accuracy.
Measurements:

0279049
Not Verified

Water Well Drilling Report

1. Contractor & Well Owner Information

2. Well Location

Company Name:
PETERSEN WATER DRILLING SERVICES LTD.
Mailing Address:
City or Town:
WellOwner's Name:
ALTA ENERGY CO
P.O. Box Number:
City:

Drilling Company Approval No.:

1/4 or Sec
Twp
LSD
12
01
073
Location in Quarter
0 M from
0 M from
Lot
Block

Postal Code:

Well Location Identifier:
Mailing Address:
2400, 639-5 AVE SW, CAL
Province:

Postal Code:
T2P 0M9
Country:

Well Elev:
M

Materials Used:
Rate: Liters
Oil Present: No

4. Formation Log

5. Well Completion

Depth
from
ground
level
(meters)
6.4
9.75
171.6
175.26
263.65
285.29

Date Started(yyyy/mm/dd):
1982/03/03
Well Depth: 285.29 M
Casing Type: Steel
Size OD: 17.78 CM
Wall Thickness: 0.59 CM

Lithology Description
Clay & Boulders
Gravel
Clay & Sandstone Layers
Gravel
Clay & Sandstone Layers
Sand

Rge Westof
M
06
4
Boundary
Boundary
Plan

How Obtain:
Not Obtain

6. Well Yield

3. Drilling Information
Type of Work: New Well
Reclaimed Well
Date Reclaimed:
Method of Drilling: Rotary
Flowing Well: No
Gas Present: No

1982/04/27
Metric

Bottom at: 275.23 M

Test Date
Start Time:
(yyyy/mm/dd):
1982/03/10
11:00 AM
Test Method: Pump
Non pumping
47.85 M
static level:
Rate of water
681.9
Liters/Min
removal:
Date Completed(yyyy/mm/dd):
57 M
Depth of pump
1982/03/10
intake:
Borehole Diameter: 0 CM
Water level at
57 M
Liner Type:
end of
Size OD: 0 CM
pumping:
Wall Thickness: 0 CM
Distance from top of CM
casing to ground level:
Top: 0 M
Bottom: 0 M
Depth To water level (meters)
Elapsed Time
Perforations Size:
Drawdown Minutes:Sec Recovery
0 CM x 0 CM
Total Drawdown: 9.14 M
0 CM x 0 CM
If water removal was less than 2 hr
0 CM x 0 CM
duration, reason why:
Proposed well use:
Industrial
Anticipated Water
Requirements/day
0 Liters

Perforations
from: 0 M to: 0 M
from: 0 M to: 0 M
from: 0 M to: 0 M
Perforated by:
Seal: Benseal
from: 0 M
to: 275.23 M
Seal:
from: 0 M
to: 0 M
Seal:
from: 0 M
to: 0 M
Screen Type: Stainless Steel Screen ID: 12.7 CM
from: 275.54 M to: 284.68 MSlot Size: 0.03 CM
Screen Type:
Screen ID: 0 CM
from: 0 M to: 0 M
Slot Size: 0 CM
Screen Installation Method: Attached To Casing
Fittings
Top: Neoprene (Figure K)
Bottom: Washdown
Pack:
Grain Size:
Amount: 0
Geophysical Log Taken:
Retained on Files:
Additional Test and/or Pump Data
Chemistries taken By Driller: Yes
Held: 1
Documents Held: 2
Pitless Adapter Type:
Drop Pipe Type:
Length: M
Diameter: CM
Comments:
DRILLER REPORTS MEDIUM HARD WATER.

Recommended pumping rate: 0
Liters/Min
Recommended pump intake: 0 M
Type Pump Installed
Pump Type:
Pump Model:
H.P.:
Any further pumptest information?

7. Contractor Certification
Driller's Name:
UNKNOWN DRILLER
Certification No.:
This well was constructed in accordance with the Water Well
regulation of the Alberta Environmental Protection &
Enhancement Act. All information in this report is true.
Signature
Yr Mo Day

Report 1 Pump Test 1 page1

Waterline Resources Inc.

Waterline Resources Inc.
531 – 24th Avenue N.W.
Calgary, Alberta
Canada, T2M 1X4
Tel: (403) 243-5611
Fax: (403) 243-5613
Email: info@waterlineresources.com

FIELD VERIFIED SURVEY
FOR GROUNDWATER DIVERSION LICENSE APPLICATION
A field verified water well survey is being undertaken as part of a groundwater resource
assessment and groundwater diversion License Application under the Water Act.
In the case the surveyor did not find the owner at home, please provide any information listed
below which may be available for your well(s), and mail or fax the information to the address
listed above. If you should have any questions, please contact me at your convenience.
Current Owner or Lessee:
EnCana (Operator’s Well)
Original Owner:
AEC Oil and Gas (AENV GIS)*
Location: LSD/¼_7_Sec__21___Twp__73__Rge_6__W_4_M;
Plot approximate location on section block:
Location comments: UTM NAD 83
Surface elevation:
GPS Coordinates: 12U Easting: 0509151 Northing: 6132082
AENV Well ID: 0166626

Type/Status of Water Source: unknown
Distance From Proposed Water Diversion Site (nearest 50 m): unknown
Date of Construction: December 14-15, 1991 (AENV GIS)*
Drilling Contractor: McAllister Holdings LTD. (AENV GIS)*
Well Use: Domestic & Not Drinking
Well Depth: 39.62 m (AENV GIS)*
Well Completion Details: Stainless Steel 37.19 to 39.62 m
Depth to Top of Aquifer: unknown
Pump Intake Depth: unknown
Non-Pumping Water Level (original/current): 19.14 m bTOC/19.25 m bTOC
Estimated Well Yield (pumping rate)/Estimated Daily Water Use: unknown

NW

NE

SW

SE

Current Non-Pumping Water Level (original/current): unknown
Water Quality (owners general assessment): unknown

Water Quality Data Available: unknown

Water Quantity (i.e. history of water shortages, well drying up in summer, etc.) unknown

General Knowledge (i.e., groundwater conditions in the area, location of springs, artesian wells, etc.):
unknown

Other Comments (i.e., number and type of cattle, planned expansion and water use, etc.):
Are There Any Registrations under Water Act? If Yes, Water Act #, Amount, Location, Details, etc
Are There Any Licenses under Water Act? If Yes, Water Act #, Amount, Location, Details, etc
AENV Licence Number: 00238862-00-00

Notes: “*“

AENV GIS: Alberta Environment’s Groundwater Information Database
http://www3.gov.ab.ca/env/water/groundwater/

Thank you for your cooperation.
Jamie Wills
Principal Hydrogeologist
Waterline Resources Inc.
Jamie Wills, M.Sc., P.Geol.(AB)
Principal Hydrogeologist
Phone: (403) 243 5611
Fax: (403) 243 5613
Cell: (403) 807 9490
email: jwills@waterlineresources.com

Waterline Resources Inc.

Well I.D.:
Map Verified:
The data contained in this report is supplied by the Driller. The province disclaims responsibility Date Report
Received:
for its accuracy.
Measurements:

0166626
Not Verified

Water Well Drilling Report

1. Contractor & Well Owner Information
Company Name:
MCALLISTER HOLDINGS LTD.
Mailing Address:
WellOwner's Name:
AEC OIL & GAS
P.O. Box Number:
City:

2. Well Location
Drilling Company Approval No.:

City or Town:

1/4 or Sec
Twp
LSD
07
21
073
Location in Quarter
33.53 M from
N
30.48 M from
W
Lot
Block

Postal Code:

Well Location Identifier:
Mailing Address:
1200-10707-100 AVE. EDMONTON
Province:

Postal Code:
T5J 3M1
Country:

Well Elev:
M

4. Formation Log
Depth
from
ground
level
(meters)
6.71
13.11
26.21
29.87
30.78
32.92
34.14
36.27
37.19
39.62

Lithology
Brown Sand
Gray Till
Gray Sandy Till
Brown Sand
Gray Till
Brown Sand
Gray Till
Brown Sand
Gray Till
Gravel

Rge Westof
M
06
4
Boundary
Boundary
Plan

How Obtain:
Not Obtain

6. Well Yield

3. Drilling Information
Type of Work: New Well
Reclaimed Well
Date Reclaimed:
Method of Drilling: Rotary
Flowing Well: No
Gas Present: No

1992/06/29
Metric

Test Date
Start Time:
(yyyy/mm/dd):
1991/12/15
7:15 AM
Materials Used:
Test Method: Pump
Non pumping
19.14 M
Rate: Liters
static level:
Oil Present: No
Rate of water
45.46
5. Well Completion
Liters/Min
removal:
Date Started(yyyy/mm/dd):
Date Completed(yyyy/mm/dd):
0M
Depth of pump
1991/12/14
1991/12/15
intake:
Well Depth: 39.62 M
Borehole Diameter: 0 CM
Description
Water level at
21.03 M
Casing Type: Plastic
Liner Type:
end of
Size OD: 12.7 CM
Size OD: 0 CM
pumping:
Wall Thickness: 0.67 CM
Wall Thickness: 0 CM
Distance from top of CM
casing to ground level:
Bottom at: 37.19 M
Top: 0 M
Bottom: 0 M
Depth To water level (meters)
Elapsed Time
Perforations
Perforations Size:
Drawdown Minutes:Sec Recovery
from: 0 M to: 0 M
0 CM x 0 CM
19.16
0:00
from: 0 M to: 0 M
0 CM x 0 CM
19.58
1:00
20.7
from: 0 M to: 0 M
0 CM x 0 CM
19.63
2:00
20.66
Perforated by:
19.66
3:00
20.63
Seal: Cuttings
19.69
4:00
20.61
from: 0 M
to: 0 M
19.73
6:00
20.57
Seal:
19.78
8:00
20.54
from: 0 M
to: 0 M
Seal:
19.82
10:00
20.51
from: 0 M
to: 0 M
19.88
13:00
20.48
Screen Type: Stainless Steel Screen ID: 7.62 CM
19.94
16:00
20.44
from: 37.19 M to: 39.62 M Slot Size: 0.05 CM
20
20:00
20.41
Screen Type:
Screen ID: 0 CM
20.08
25:00
20.37
from: 0 M to: 0 M
Slot Size: 0 CM
20.17
32:00
20.33
Screen Installation Method: Attached To Casing
20.29
41:30
20.27
Fittings
20.39
50:00
20.24
Top: Coupler
Bottom: Plug
20.5
60:00
20.2
Pack: Artificial
20.7
80:00
20.14
Grain Size: 12-20
Amount: 900 Pounds
21.9
100:00
20.07
Geophysical Log Taken: ELECTRIC
21.07
120:00
20.03
Retained on Files:
Total Drawdown: 1.83 M
Additional Test and/or Pump Data
If water removal was less than 2 hr
Chemistries taken By Driller: No
duration, reason why:
Held: 0
Documents Held: 1
Pitless Adapter Type:
Drop Pipe Type:
Length: M
Diameter: CM
Recommended pumping rate: 45.46
Comments:
Liters/Min
Recommended pump intake: 35.05 M
Type Pump Installed
Pump Type: 1 H.P.
Pump Model: 15 STAGE
H.P.:
Any further pumptest information?
Proposed well use:
Domestic
Anticipated Water
Requirements/day
0 Liters

7. Contractor Certification

Driller's Name:
UNKNOWN DRILLER
Certification No.:
VA4003
This well was constructed in accordance with the Water Well
regulation of the Alberta Environmental Protection &
Enhancement Act. All information in this report is true.
Signature
Yr Mo Day

Report 1 Pump Test 1 page1

Canadian Natural Resources Limited
Kirby Project
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APPENDIX 5
WATER ACT LICENSE APPLICATION

Water Act Application
September 2007

Documents or information provided to Alberta Environment pursuant to section 15(1)(a) of the Water
(Ministerial) Regulation are public records and are accessible by the public.
Check one or more of the following to indicate type of application:
Diversion of water

Renewal of a licence

Constructing Works

Applicant:
Print Name and Company Name (if applicable):

CANADIAN NATURAL RESOURCES LIMITED
Address (Street, PO Box, etc.):

2500, 855 -2 Street, SW

Home Telephone:

Bus. Telephone:

(

(403) 517 - 6700

)

Place, Province:

Postal Code:

Fax:

Calgary, AB

T2P 4J8

(403) 517 - 7428

Are you the registered landowner? Yes

No

If no, please attach a copy of the consent from the landowner.

Consultant, Signing Authority, or Applicant’s Representative (if applicable):
Print Name and Company Name (if applicable):

Address (Street, PO Box, etc.):

Place, Province:

Home Telephone:

Bus. Telephone:

(

(

)

Postal Code:

)

Fax:

(

)

Contact Person if not shown above:
Print Name:

Telephone:

Fax:

David A. Edwards, P. Geol, Hydrogeologist

(403) 514 - 7936

(403) 517 - 7428

Project Description:
Tentative Starting Date:
(if applicable)

January 1, 2011

Duration of Construction/Development:
Duration of Water Diversion/Use:

20 years

Provide a detailed description including location of works and activities relating to the project and attach plans:
This application is for the production of non-saline water for utility and boiler feed make-up water for the Kirby In-Situ Oil
Sands Project. Water will be sourced from the Empress Formation (550 ppm TDS) and the Grand Rapids Formation (2450 ppm
TDS). The Empress Formation well exists at 13-21-73-7W4M while the two Grand Rapids wells proposed for 10-20-737W4M will be drilled and tested in support of this application. The existing Grand Rapids well at 14-30-73-7W4M was tested
at 180 m3/d but will be tested at 1000 m3/d in support of this application. The test results will be forwarded to AENV when
they are available.
This application is supported by an application report which includes a detailed assessment including cost analysis per the

Alberta Water Conservation and Allocation Guideline Oilfield Injection Policy, 2006.
Well completion details are provided in the Hydrogeology Baseline Report presented as Appendix V of Volume 4. Well
locations are shown on Figure 1 of the application report.

Form GA1 (September 2002)

Affected Water Sources (Location of Works and Activities):
Surface Water (if only constructing works, complete the first two columns):
Diversion/Activity Location
Source (e.g. lake, stream, or
name of source, if known)

¼

sec

twp

Annual
Quantity

Rate of
Diversion

(cubic metres)

(show units)

rge

m

Is Construction
or Development
Required?
(Yes or No)

Purpose

1.

Groundwater:
Date Well Drilled or
proposed drilling
date

lsd

sec

December 3, 2006

13

January 14, 2007

Well (proposed) Locations

Total
Depth
(metres)

Production
Interval
(metres)

Pumping
Rate
3
(m /d)

Annual
Quantity
(cubic
metres)

Purpose

twp

rge

m

21

73

7

4

320.5

281.3 – 315.8

3,500

1,277,500

14

30

73

7

4

415.2

384.6 – 409.7

1,000
(planned)

365,000

Enhanced Oil
Recovery

Q1 2011

10

20

73

7

4

n/a

n/a

1,000
(planned)

365,000

Enhanced Oil
Recovery

Q1 2011

10

20

73

7

4

n/a

n/a

1,000
(planned)

365,000

Enhanced Oil
Recovery

Utility and Enhanced
Oil Recovery

Please attach a separate sheet if you wish to provide more information.

Statement of Confirmation:
The information given on this form is true to the best of my knowledge.

Date of Signing

Signature

DAVID A. EDWARDS, P.GEOL
Print Name

CANADIAN NATURAL
RESOURCES, LTD
Company Name
(if applicable)

Return the completed form to an Alberta Environment Regional office nearest you:
Northern Region, Peace River
Bag 900–5 Provincial Building
9621 – 96 Avenue
Peace River, AB T8S 1T4
Telephone (780) 624-6167
Fax:
(780) 624-6335

Northern Region, Edmonton
Twin Atria
111, 4999 – 98 Avenue
Edmonton, AB T6B 2X3
Telephone: (780) 427-5296
Fax:
(780) 427-7824

Central Region, Stony Plain
52322 Golf Course Road
Stony Plain, AB T7Z 2K9
Telephone: (780) 963-6131
Fax:
(780) 963-4651

Central Region, Red Deer
304, Provincial Building
4920 - 51 Street
Red Deer, AB T4N 6K8
Telephone: (403) 340-7052
Fax:
(403) 340-5022

Southern Region, Calgary
200, 3115–12 Street, NE
Calgary, AB T2E 7J2
Telephone: (403) 297-6582
Fax:
(403) 297-2749

(call the Regional office for the location of area offices)

OFFICE USE:
File Number:

Fee Receipt Number:

Application ID:
Operation ID:

Notice Information:

Form GA1 (September 2002)

Application Completion Date:

Priority Number:

Southern Region, Lethbridge
nd
2 Floor, Provincial Building
200 - 5 Avenue, South
Lethbridge, AB T1J 4L1
Telephone: (403) 382-4254
Fax:
(403) 381-5337

Documents or information provided to Alberta Environment pursuant to section 15(1)(a) of the Water
(Ministerial) Regulation are public records and are accessible by the public.
Check one or more of the following to indicate type of application:
Diversion of water

Renewal of a licence

Constructing Works

Applicant:
Print Name and Company Name (if applicable):

CANADIAN NATURAL RESOURCES LIMITED
Address (Street, PO Box, etc.):

2500, 855 -2 Street, SW

Home Telephone:

Bus. Telephone:

(

(403) 517 - 6700

)

Place, Province:

Postal Code:

Fax:

Calgary, AB

T2P 4J8

(403) 517 - 7428

Are you the registered landowner? Yes

No

If no, please attach a copy of the consent from the landowner.

Consultant, Signing Authority, or Applicant’s Representative (if applicable):
Print Name and Company Name (if applicable):

Address (Street, PO Box, etc.):

Place, Province:

Home Telephone:

Bus. Telephone:

(

(

)

Postal Code:

)

Fax:

(

)

Contact Person if not shown above:
Print Name:

Telephone:

Fax:

David A. Edwards, P. Geol, Hydrogeologist

(403) 514 - 7936

(403) 517 - 7428

Project Description:
Tentative Starting Date:
(if applicable)

March 1, 2011

Duration of Construction/Development:
Duration of Water Diversion/Use:

N/A
20 years

Provide a detailed description including location of works and activities relating to the project and attach plans:

Canadian Natural Resources Limited is applying for a license for the fresh water run-off volumes. Runoff will occur
from Canadian Natural’s newly proposed Kirby In-situ Oil Sands Project.
Detailed information is provided in the Kirby In-situ Oil Sands Project Application.

Form GA1 (September 2002)

Affected Water Sources (Location of Works and Activities):
Surface Water (if only constructing works, complete the first two columns):
Diversion/Activity Location
Source (e.g. lake, stream, or
name of source, if known)

¼

sec

twp

NW

21

73

Rate of
Diversion

(cubic metres)

(show units)

rge

m
1. Kirby Central Plant

Annual
Quantity

7

4

Is Construction
or Development
Required?
(Yes or No)

Purpose

Yes

Capture of Run-off
volumes

110,000

2.

Groundwater:
Date Well Drilled or
proposed drilling
date

Well (proposed) Locations
¼

sec

twp

rge

m

Total
Depth
(metres)

Production
Interval
(metres)

Pumping
Rate
(show units)

Annual
Quantity
(cubic metres)

Purpose

Please attach a separate sheet if you wish to provide more information.

Statement of Confirmation:
The information given on this form is true to the best of my knowledge.

Date of Signing

Signature

DAVID A. EDWARDS, P.GEOL
Print Name

CANADIAN NATURAL
RESOURCES, LTD
Company Name
(if applicable)

Return the completed form to an Alberta Environment Regional office nearest you:
Northern Region, Peace River
Bag 900–5 Provincial Building
9621 – 96 Avenue
Peace River, AB T8S 1T4
Telephone (780) 624-6167
Fax:
(780) 624-6335

Northern Region, Edmonton
Twin Atria
111, 4999 – 98 Avenue
Edmonton, AB T6B 2X3
Telephone: (780) 427-5296
Fax:
(780) 427-7824

Central Region, Stony Plain
52322 Golf Course Road
Stony Plain, AB T7Z 2K9
Telephone: (780) 963-6131
Fax:
(780) 963-4651

Central Region, Red Deer
304, Provincial Building
4920 - 51 Street
Red Deer, AB T4N 6K8
Telephone: (403) 340-7052
Fax:
(403) 340-5022

Southern Region, Calgary
200, 3115–12 Street, NE
Calgary, AB T2E 7J2
Telephone: (403) 297-6582
Fax:
(403) 297-2749

(call the Regional office for the location of area offices)

OFFICE USE:
File Number:

Fee Receipt Number:

Application ID:
Operation ID:

Notice Information:

Form GA1 (September 2002)

Application Completion Date:

Priority Number:

Southern Region, Lethbridge
2nd Floor, Provincial Building
200 - 5 Avenue, South
Lethbridge, AB T1J 4L1
Telephone: (403) 382-4254
Fax:
(403) 381-5337

June 28, 2007
Alberta Department of Energy and Tenure Branch
7th floor, Petroleum Plaza, North Tower
9945 – 108 Street
Edmonton, AB T5K 2G6
Attention:

Re:

Ms. Hazel Henson
Senior Mineral Administrator

Request for Special Mineral Lease
N/2 Section 21-73-7 W4M
Lotsberg and Prairie Evaporite within the Devonian Section
Kirby Area, Alberta
CNRL File: BT #34935

Canadian Natural Resources Limited (CNRL) hereby makes application for a Special Mineral Lease as
follows:
Well Location:

13-21-73-7 W4M

Lands:

North Half of Section 21-73-7 W4M
Lotsberg and Prairie Evaporite Formations (Devonian)

Purpose:

Creation of a Subsurface Cavern or Caverns for the storage of Waste products
from oil sands operations.

Hydrocarbon Potential: There is no evidence of hydrocarbons in the Devonian in the area of the
proposed disposal facility.
Experience:

Canadian Natural has significant experience in the creation, operation and
maintenance of this type of waste disposal project. Currently, CNRL operates
and or is in the process of creating disposal caverns at Linbergh (14-28-556W4M ), Wolf Lake (12-8-66-5W4), Frog Lake (2-32-55-3W4) and Beartrap (915-60-4W4).

EUB Application:

Prior to the disposal of material in the cavern CNRL will acquire approvals from
the AEUB for the operation of a Class 1B disposal well, along with a waste
management facility approval.

Consideration:

We enclose our cheque in the amount of $2,225.00 as consideration for the
following:
Issuance Fee:
$ 625.00
Rental @ $12.50/ha.
$1,600.00

Page Two
Request for Special Mineral Lease
N/2 Sec. 21-73-7 W4M
Lotsburg and Prairie Evaporite within the Devonian Section
Kirby Area, Alberta
CNRL File: BT #34935

Contacts:

Land:

Kristian Gowertz

Technical: Scott Gair:

Phone:
Fax:
e-mail:

(403) 716-6255
(403) 517-7271
kristian.gowertz@cnrl.com

Phone:
Fax:
e-mail:

(403) 517-7163
(403) 517-7428
scott.gair@cnrl.com

We trust the foregoing to be in order. Should you require further information, please contact the
undersigned at your convenience.
Yours truly,
CANADIAN NATURAL RESOURCES LIMITED

Kristian Gowertz
Landman
cc:

Russ Kwan, Scott Gair, Tim van Goudoever

PUBLIC NOTICE
Proposed Kirby In-Situ Oil Sands Project
Public Disclosure Document
Proposed Terms of Reference
Canadian Natural Resources Limited (Canadian Natural) is proposing to develop
bitumen resources in two oil sands leases located in Township 73, Ranges 7 and
8, W4M and Township 74, Range 8, W4M, in the Regional Municipality of Wood
Buffalo. The leases are approximately 85 kilometres northeast of Lac La Biche.
The proposed Kirby In-Situ Oil Sands Project (the Project) will involve the
construction of a stand-alone bitumen processing facility with expected
production of 30,000 barrels of bitumen per day over 20 years. The project will
also include the construction and drilling of well pads and the use of Steam
Assisted Gravity Drainage (SAGD) technology.
Canadian Natural purchased most of the property in 2002. During that year, the
previous lease holder had submitted to regulators an Environmental Impact
Assessment and application to develop this property. This application was
withdrawn by Canadian Natural shortly after the acquisition. We are now
proceeding with new development plans.
The Director, responsible for Environmental Assessment, has directed that an
Environmental Impact Assessment Report be prepared for this project.
Accordingly, Canadian Natural has prepared a project Public Disclosure
Document and a Proposed Terms of Reference for this Environmental Impact
Assessment, and through this public notice, invites the public to review the
Proposed Terms of Reference.
Copies of the Proposed Terms of Reference and Public Disclosure Document can
be viewed at the following locations:
•
•
•
•
•
•

Bonnyville Municipal Library
Stuart MacPherson Public Library (Lac La Biche, AB)
Plamondon Public Library
Fort McMurray Public Library
Conklin Municipal Office
Register of Environmental Assessment Information

Alberta Environment
111, Twin Atria Building
4999 - 98th Avenue, Edmonton, Alberta T6B 2X3
Attention: Melanie Daneluk
(780) 427-5828
Copies of the Proposed Terms of Reference and the Public Disclosure Document
can be obtained from the following :
•Jon Gareau
Environment Project Lead
Canadian Natural Resources Limited
2500, 855 - 2nd Street S.W., Calgary, Alberta T2P 4J8
Phone: (403) 517-7153
• Kirby Project Information
Phone: (780) 826-8128
Fax: (403) 386-5594
Email: kirbyproject@cnrl.com
web site: www.cnrl.com/assets/north_american_crude_oil_and_liquids/kirby/
Individuals wishing to provide written comments on the Proposed Terms of
Reference should submit them by February 5, 2007 to: Director, Environmental
Assessment, Northern Region, Alberta Environment, 111, Twin Atria Building,
4999 - 98th Avenue, Edmonton, Alberta T6B 2X3. Fax: (780) 427 - 9102. Email:
environmental.assessment@gov.ab.ca
Any comments filed regarding this project will be accessible to the public. The Environmental
Impact Assessment report prepared pursuant to these Terms of Reference will be reviewed as
a co-operative assessment under the Canada-Alberta Agreement for Environmental
Assessment Co-operation. Alberta will be the Lead Party for the co-operative assessment.
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PUBLIC NOTICE
Proposed Kirby In-Situ Oil Sands Project
Public Disclosure Document
Proposed Terms of Reference
Canadian Natural Resources Limited (Canadian Natural) is proposing to develop
bitumen resources in two oil sands leases located in Township 73, Ranges 7 and
8, W4M and Township 74, Range 8, W4M, in the Regional Municipality of Wood
Buffalo. The leases are approximately 85 kilometres northeast of Lac La Biche.
The proposed Kirby In-Situ Oil Sands Project (the Project) will involve the
construction of a stand-alone bitumen processing facility with expected
production of 30,000 barrels of bitumen per day over 20 years. The project will
also include the construction and drilling of well pads and the use of Steam
Assisted Gravity Drainage (SAGD) technology.
Canadian Natural purchased most of the property in 2002. During that year, the
previous lease holder had submitted to regulators an Environmental Impact
Assessment and application to develop this property. This application was
withdrawn by Canadian Natural shortly after the acquisition. We are now
proceeding with new development plans.
The Director, responsible for Environmental Assessment, has directed that an
Environmental Impact Assessment Report be prepared for this project.
Accordingly, Canadian Natural has prepared a project Public Disclosure
Document and a Proposed Terms of Reference for this Environmental
Impact Assessment, and through this public notice, invites the public to
review the Proposed Terms of Reference.
Copies of the Proposed Terms of Reference and Public Disclosure Document can
be viewed at the following locations:
•
•
•
•
•
•

Bonnyville Municipal Library
Stuart MacPherson Public Library (Lac La Biche, AB)
Plamondon Public Library
Fort McMurray Public Library
Conklin Municipal Office
Register of Environmental Assessment Information

Alberta Environment
111, Twin Atria Building
4999 - 98th Avenue, Edmonton, Alberta T6B 2X3
Attention: Melanie Daneluk
(780) 427-5828
Copies of the Proposed Terms of Reference and the Public Disclosure Document
can be obtained from the following :
•Jon Gareau
Environment Project Lead
Canadian Natural Resources Limited
2500, 855 - 2nd Street S.W., Calgary, Alberta T2P 4J8
Phone: (403) 517-7153
• Kirby Project Information
Phone: (780) 826-8128
Fax: (403) 386-5594
Email: kirbyproject@cnrl.com
web site: www.cnrl.com/assets/north_american_crude_oil_and_liquids/kirby/
Individuals wishing to provide written comments on the Proposed Terms of
Reference should submit them by February 5, 2007 to: Director,
Environmental Assessment, Northern Region, Alberta Environment, 111,
Twin Atria Building, 4999 - 98th Avenue, Edmonton, Alberta T6B 2X3. Fax:
(780) 427 - 9102. Email: environmental.assessment@gov.ab.ca
Any comments filed regarding this project will be accessible to the public. The
Environmental Impact Assessment report prepared pursuant to these Terms of Reference
will be reviewed as a co-operative assessment under the Canada-Alberta Agreement for
Environmental Assessment Co-operation. Alberta will be the Lead Party for the
co-operative assessment.
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PUBLIC NOTICE
Proposed Kirby In-Situ Oil Sands Project
Public Disclosure Document
Proposed Terms of Reference
Canadian Natural Resources Limited (Canadian Natural) is proposing to
develop bitumen resources in two oil sands leases located in Township
73, Ranges 7 and 8, W4M and Township 74, Range 8, W4M, in the
Regional Municipality of Wood Buffalo. The leases are approximately 85
kilometres northeast of Lac La Biche.
The proposed Kirby In-Situ Oil Sands Project (the Project) will involve the
construction of a stand-alone bitumen processing facility with expected
production of 30,000 barrels of bitumen per day over 20 years. The
project will also include the construction and drilling of well pads and the
use of Steam Assisted Gravity Drainage (SAGD) technology.
Canadian Natural purchased most of the property in 2002. During that
year, the previous lease holder had submitted to regulators an
Environmental Impact Assessment and application to develop this
property. This application was withdrawn by Canadian Natural shortly after
the acquisition. We are now proceeding with new development plans.
The Director, responsible for Environmental Assessment, has directed
that an Environmental Impact Assessment Report be prepared for this
project. Accordingly, Canadian Natural has prepared a project Public
Disclosure Document and a Proposed Terms of Reference for this
Environmental Impact Assessment, and through this public notice,
invites the public to review the Proposed Terms of Reference.
Copies of the Proposed Terms of Reference and Public Disclosure
Document can be viewed at the following locations:
•
•
•
•
•
•

Bonnyville Municipal Library
Stuart MacPherson Public Library (Lac La Biche, AB)
Plamondon Public Library
Fort McMurray Public Library
Conklin Municipal Office
Register of Environmental Assessment Information

Alberta Environment
111, Twin Atria Building
4999 - 98th Avenue, Edmonton, Alberta T6B 2X3
Attention: Melanie Daneluk
(780) 427-5828
Copies of the Proposed Terms of Reference and the Public Disclosure
Document can be obtained from the following :
•Jon Gareau
Environment Project Lead
Canadian Natural Resources Limited
2500, 855 - 2nd Street S.W., Calgary, Alberta T2P 4J8
Phone: (403) 517-7153
• Kirby Project Information
Phone: (780) 826-8128
Fax: (403) 386-5594
Email: kirbyproject@cnrl.com
web site: www.cnrl.com/assets/north_american_crude_oil_and_liquids/kirby/
Individuals wishing to provide written comments on the Proposed
Terms of Reference should submit them by February 5, 2007 to:
Director, Environmental Assessment, Northern Region, Alberta
Environment, 111, Twin Atria Building, 4999 - 98th Avenue, Edmonton,
Alberta T6B 2X3. Fax: (780) 427 - 9102. Email:
environmental.assessment@gov.ab.ca
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Any comments filed regarding this project will be accessible to the public. The
Environmental Impact Assessment report prepared pursuant to these Terms of
Reference will be reviewed as a co-operative assessment under the Canada-Alberta
Agreement for Environmental Assessment Co-operation. Alberta will be the Lead
Party for the co-operative assessment.
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PUBLIC NOTICE
Proposed Kirby In-Situ Oil Sands Project
Public Disclosure Document
Proposed Terms of Reference
Canadian Natural Resources Limited (Canadian Natural) is proposing to develop bitumen resources
in two oil sands leases located in Township 73, Ranges 7 and 8, W4M and Township 74, Range 8,
W4M, in the Regional Municipality of Wood Buffalo. The leases are approximately 85 kilometres
northeast of Lac La Biche.
The proposed Kirby In-Situ Oil Sands Project (the Project) will involve the construction of a standalone bitumen processing facility with expected production of 30,000 barrels of bitumen per day
over 20 years. The project will also include the construction and drilling of well pads and the use of
Steam Assisted Gravity Drainage (SAGD) technology.
Canadian Natural purchased most of the property in 2002. During that year, the previous lease
holder had submitted to regulators an Environmental Impact Assessment and application to develop
this property. This application was withdrawn by Canadian Natural shortly after the acquisition. We
are now proceeding with new development plans.
The Director, responsible for Environmental Assessment, has directed that an Environmental Impact
Assessment Report be prepared for this project. Accordingly, Canadian Natural has prepared a
project Public Disclosure Document and a Proposed Terms of Reference for this
Environmental Impact Assessment, and through this public notice, invites the public to review
the Proposed Terms of Reference.
Copies of the Proposed Terms of Reference and Public Disclosure Document can be viewed at the
following locations:
•
•
•
•
•
•

Bonnyville Municipal Library
Stuart MacPherson Public Library (Lac La Biche, AB)
Plamondon Public Library
Fort McMurray Public Library
Conklin Municipal Office
Register of Environmental Assessment Information

Alberta Environment
111, Twin Atria Building
4999 - 98th Avenue, Edmonton, Alberta T6B 2X3
Attention: Melanie Daneluk
(780) 427-5828
Copies of the Proposed Terms of Reference and the Public Disclosure Document can be obtained
from the following :
•Jon Gareau
Environment Project Lead
Canadian Natural Resources Limited
2500, 855 - 2nd Street S.W., Calgary, Alberta T2P 4J8
Phone: (403) 517-7153
• Kirby Project Information
Phone: (780) 826-8128
Fax: (403) 386-5594
Email: kirbyproject@cnrl.com
web site: www.cnrl.com/assets/north_american_crude_oil_and_liquids/kirby/
Individuals wishing to provide written comments on the Proposed Terms of Reference should
submit them by February 5, 2007 to: Director, Environmental Assessment, Northern Region,
Alberta Environment, 111, Twin Atria Building, 4999 - 98th Avenue, Edmonton, Alberta T6B 2X3.
Fax: (780) 427 - 9102. Email: environmental.assessment@gov.ab.ca
Any comments filed regarding this project will be accessible to the public. The Environmental Impact Assessment
report prepared pursuant to these Terms of Reference will be reviewed as a co-operative assessment under the
Canada-Alberta Agreement for Environmental Assessment Co-operation. Alberta will be the Lead Party for the
co-operative assessment.
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December 6, 2006
Dear:
Re: Proposed Kirby In-Situ Oil Sands Project
Canadian Natural Resources Limited has prepared a proposed development plan for our Kirby InSitu Oil Sands Project, located approximately 85 km northeast of Lac La Biche in the Regional
Municipality of Wood Buffalo. The attached public disclosure document provides an overview of
these proposed plans.
Also attached is a copy of our Environmental Impact Assessment (EIA) Proposed Terms of
Reference for the project. The EIA will be part of our regulatory application. It assesses the
potential environmental impacts and describes the proposed mitigation measures. We welcome
your input and suggestions on the scope of the EIA studies. Please forward them to Alberta
Environment at the following address, before the end of day on February 5, 2007.
Director, Environmental Assessment,
Northern Region, Alberta Environment
111, Twin Atria Building
4999 - 98th Avenue, Edmonton, Alberta T6B 2X3
Community Open Houses will be held in January and early February so that we can discuss our
plans more fully with you and obtain your input and suggestions on this proposed in-situ
development. In coming weeks, we will be sending open house invitations and placing ads for
them in area newspapers.
If you have any questions or comments on our proposed Kirby Project, or any aspect of our
operations, please call the Project Information Line: 780-826-8128 (please call collect if long
distance).
We look forward to your input on our proposed plans and meeting with you at our upcoming open
houses.
Sincerely,
Canadian Natural Resources Limited

Tim van Goudoever
Project Manager
Attachment

- Public Disclosure Document

- Proposed EIA Terms of Reference
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Regulatory Process
and Opportunities for
Stakeholder Input

About
Canadian
Natural
Who We Are

Our Vision

Canadian Natural Resources Limited (Canadian Natural)
is a senior independent oil and natural gas exploration,
development and production company based in
Calgary, Alberta.

u Health and Safety
u Environment
u Community

Our operations are focused in Western Canada, the
North Sea and Offshore West Africa. We have more
than 3,000 employees worldwide.

n We conduct all of our operations in a way that
identiﬁes, minimizes and mitigates harm to the
health and safety of employees, contractors, the
public and the environment.

We have a strong, diversiﬁed asset base with balanced
production of natural gas, and heavy and light
crude oil.
Canadian Natural’s primary and thermal oil sands assets
in northeastern Alberta represent 28% of our total
Canadian production. In these operations we employ
more than 600 people and hundreds of contractors.
Currently our total oil sands projects produce greater
than 130,000 bbl/d of bitumen.
We have some of the best thermal oil sands assets in
Canada, which we are developing with in-situ
technology. We are the second largest producer of
bitumen recovered by thermal processes in Canada.

n We work co-operatively and effectively with
communities, government agencies and interested
stakeholders to reduce potential impacts of our
operations and to maximize opportunities for
economic participation locally and regionally.
n We are committed to a long-term presence in the
communities where we operate. Our business
activities contribute to the economics and quality
of life where we do business, as do our community
investments.
n We work together with community and industry
groups to ensure a better, sustainable energy
industry.
n We integrate health and safety, environmental
management and community planning into all
aspects of our operations.

For the Kirby Project, Canadian Natural will submit an
integrated regulatory application and EIA to the
Alberta Energy and Utilities Board and Alberta
Environment under Alberta’s Oil Sands Conservation
Act, Environmental Protection and Enhancement Act,
and Water Act.

Project Activity
Project Disclosure /
Announcement

The following table identiﬁes the main elements of the
regulatory process and the key opportunities for
stakeholder input and dialogue. If you have any
suggestions on the consultation process related to this
proposed development, please let us know.

Opportunity for Stakeholder Input
and Canadian Natural Follow-up
Inform stakeholders and regulators about our
proposed Kirby Project development plans.

Anticipated
Timing
December 2006

Canadian Natural to schedule meetings/discussions
with stakeholders as required.
Community Open Houses

Discussions with area stakeholders on preliminary
development plans.

January/
February 2007

Stakeholder input to be documented; Canadian
Natural will follow-up as required.
Notice re: Proposed Terms of
Reference for Environmental
Impact Assessment

Opportunity to provide written input to Alberta
Environment and Canadian Natural on Proposed Terms
of Reference.

December 2006−
February 5th, 2007
period for public
comment

Project Updates

As more information becomes available on plans,
Canadian Natural will advise stakeholders through
means such as:
n Open houses
n Presentations/discussions with stakeholder groups
n Web site updates
n Newsletters and mailouts.

Ongoing

Table of Contents
Page 3
Introduction and Purpose of this Document

Canadian Natural will continue to follow-up with
stakeholders on their input.

Page 4
Project Overview

Notice of Joint EUB and
Alberta Environment
Regulatory Application

Page 8
Environmental and Other Considerations

Following submission of the application,
stakeholders have the opportunity to review the
application and ﬁle written submissions including
statements of concern related to the project; minimum
notice period is 30 days.

October 2007
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Introduction and Purpose
of this Document

Canadian Natural has Oil Sands Lease 7401110012
and a working interest in Oil Sands Lease 7186020285.
They are located approximately 85 kilometres (km)
northeast of Lac La Biche and east of Highway 881 in
the Regional Municipality of Wood Buffalo (RMWB) of
northeastern Alberta. (Figures 1 and 2.) We acquired
Oil Sands Lease 7401110012 in 2002.

issues, concerns and opportunities related to the
proposed development. This approach is in keeping
with our consultation process for other developments
in this region, including our Primrose and Wolf Lake
operations and our Horizon Oil Sands Project.

Canadian Natural is preparing a development plan for
portions of these leases, referred to as the Kirby In-Situ
Oil Sands Project. This document has been prepared to
provide stakeholders with an overview of our proposed
plans.
Canadian Natural is committed to consulting with
stakeholders on our plans so we can address potential

The use of common well pads for several well pairs
minimizes surface disturbance. In addition, the drilling
pads, central processing facility and gathering pipeline
systems will be designed to reduce surface disturbance.
The ability to directionally drill the horizontal wells also
allows greater ﬂexibility in well pad location, which
allows for further minimization of surface impacts.
We acknowledge that trafﬁc volume, safety and road
infrastructure considerations are important to area
communities. The Socio-Economic Impact Assessment
will identify any potential issues related to trafﬁc
volumes along with recommendations for mitigation
during lease development. Once development of the

facilities is complete, trafﬁc to and from the site will be
minimal.
Canadian Natural will continue to play a leadership role
in a number of stakeholder forums that address
environmental issues and cumulative impacts of
developments in the Regional Municipality of Wood
Buffalo. We are active participants in:
n Regional Aquatics Monitoring Program (RAMP);
n Cumulative Environmental Management Association
(CEMA);
n Wood Buffalo Environmental Association (WBEA);
and
n Regional Issues Working Group (RIWG).

We continue to make ourselves highly accessible to
stakeholders on any aspect of our operations. As we
more fully deﬁne our plans for the Kirby Project, we will
make this information available to stakeholders.
We are planning to submit our regulatory application
and Environmental Impact Assessment (EIA) for the
project in the third quarter of 2007. Our application
will indicate how we have considered stakeholder input
for the Kirby Project.

Figure 1: Kirby In-Situ Oil Sands
Project Location

Please contact us for more information or to provide
us your views or input:
Project Information Line: 780-826-8128
Please call collect if you are outside this calling area
E-mail: kirbyproject@cnrl.com
www.cnrl.com/assets/north_american_crude_oil_and_liquids/kirby
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Project
Overview

The Kirby Project area is located in Township 73, Ranges
7 and 8, and Township 74, Range 8, west of the 4th
meridian. At the time of Canadian Natural’s purchase
of Oil Sands Lease 7401110012, activities included a
pilot project for a potential in-situ oil sands
development. The pilot project is no longer operating.
Canadian Natural currently has natural gas operations
in the area.

Consistent with our operations, Canadian Natural will
strive to mitigate potential environmental impacts
associated with the Kirby Project by committing to the
following principles:

A gravel road entering from Highway 881 and an
airstrip in Township 74, Range 8, W4M provide access to
the project area.

n
n
n
n
n
n

Minimize the use of makeup water;
Maximize water recycling for steam generation;
Protect groundwater and surface water quality;
Minimize air emissions;
Improve energy efﬁciencies; and
Minimize the project footprint.

In 2002, the previous leaseholder had submitted to
regulators an EIA and application to develop Oil Sands
Lease 7401110012. The application was withdrawn by
Canadian Natural shortly after our acquisition of the
lease. We are now proceeding with new development
plans.

Evaluation of Water Sources
We are currently investigating various groundwater
sources in the project area (Figure 4), including fresh
and brackish* water aquifers, to better understand
reliable water supplies for the project.
In keeping with the Alberta Government Water
Conservation and Allocation Guideline for Oilﬁeld
Injection 2006, Canadian Natural will undertake a
tiered, risk-based environmental, technical and
economic evaluation of the sources prior to submission
of the project application. The evaluation process and
outcome will be described in the project application.
*Brackish (saline) water has a concentration of total dissolved solids (TDS) greater than 4,000
milligrams/litre (fresh water has TDS less than 4,000 milligrams/litre); brackish water is
unsuitable for human consumption or for agricultural use.

Figure 4: Potential Groundwater Source Aquifers

Figure 2: Proposed Kirby Project Area in Relation to Other Oil and Gas Industry Operations
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/UR PRELIMINARY DEVELOPMENT PLANS
FOR THE +IRBY 0ROJECT INCLUDE

%NVIRONMENTAL AND
/THER #ONSIDERATIONS

!S PART OF THE +IRBY 0ROJECT REGULATORY APPROVAL PROCESS
#ANADIAN .ATURAL WILL PREPARE AN APPLICATION AND %)!
WHICH REmECT THE CURRENT DEVELOPMENT PLANS 4HESE WILL
BE SUBMITTED TO THE !LBERTA %NERGY AND 5TILITIES "OARD
AND !LBERTA %NVIRONMENT
4HE %)! WILL ASSESS THE POTENTIAL IMPACTS OF THE PROJECT
ON SURFACE WATER AQUATIC RESOURCES GROUNDWATER AIR
SOIL WILDLIFE VEGETATION BIODIVERSITY HISTORICAL
RESOURCES RESOURCE USE AND TRADITIONAL LAND USE AND
DESCRIBE #ANADIAN .ATURALS PROPOSED MITIGATION
MEASURES "ASELINE STUDIES HAVE BEEN INITIATED AND WILL
CONTINUE THROUGH 
#ANADIAN .ATURALS PROPOSED PROJECT AREA IS VERY SIMILAR
TO THAT ORIGINALLY PLANNED BY THE PREVIOUS LEASEHOLDER
! SIGNIlCANT AMOUNT OF BASELINE BIOPHYSICAL DATA

COLLECTION RESOURCE MAPPING MODELING IMPACT
ASSESSMENT AND STAKEHOLDER CONSULTATION WORK WAS
CONDUCTED FOR THE  APPLICATION AND %)! 4HIS
INFORMATION HAS RESULTED IN A GOOD UNDERSTANDING OF
THE SITE THE NATURE OF THE PROJECT IMPACTS AND
APPROPRIATE MITIGATION 4O ENSURE THE VALUE OF THIS
WORK IS NOT LOST #ANADIAN .ATURAL WILL BUILD ON IT
DURING THE PREPARATION OF THE NEW APPLICATION AND %)!
#ONCURRENT WITH THE RELEASE OF THIS 0UBLIC $ISCLOSURE WE
HAVE SUBMITTED OUR PROPOSED %)! 4ERMS OF 2EFERENCE
4/2 TO !LBERTA %NVIRONMENT FOR PUBLIC REVIEW
3TAKEHOLDERS ARE INVITED TO PROVIDE THEIR COMMENTS ON
THE PROPOSED %)! 4ERMS OF 2EFERENCE TO !LBERTA
%NVIRONMENT 7E ALSO WELCOME ANY INPUT OR
SUGGESTIONS ON THE SCOPE OF THE %)! STUDIES

n

5SE OF 3TEAM !SSISTED 'RAVITY $RAINAGE 3!'$
TECHNOLOGY FOR THE RECOVERY OF BITUMEN FROM THE
IN SITU OIL SANDS RESOURCES PLEASE SEE 3!'$
OVERVIEW PAGE  

n

#ONSTRUCTION OF FOUR WELL PADS WITH THE POTENTIAL
FOR AN ADDITIONAL EIGHT PADS TO BE CONSTRUCTED OVER
A  YEAR PERIOD THE FOUR INITIAL WELL PADS WILL BE
LOCATED NEAR THE PROCESSING FACILITY

n

n

#ONSTRUCTION OF A STAND ALONE BITUMEN PROCESSING
FACILITY WITHOUT AN UPGRADER 4HE PROCESSING FACILITY
WILL HAVE A CAPACITY OF   BARRELS PER DAY BBLD
OR   CUBIC METRES PER DAY MD  4HE FACILITY WILL
INCLUDE PRODUCED WATER TREATMENT CAPABILITY TO
ENABLE THE USE OF RECYCLED WATER FOR STEAM GENERA
TION IN THE 3!'$ PROCESS
#ONSTRUCTION OF A CENTRALIZED STEAM GENERATION
PLANT 4HE STEAM PLANT WILL BE EQUIPPED WITH
APPROPRIATE POLLUTION ABATEMENT EQUIPMENT TO
ENSURE AMBIENT AIR QUALITY STANDARDS ARE MET
.ATURAL GAS PURCHASED FROM A THIRD PARTY WILL BE
USED AS THE MAIN FUEL IT WILL BE MIXED WITH
PRODUCED GAS AS FUEL FOR THE STEAM GENERATORS

n

%STIMATED MAXIMUM GROUNDWATER MAKEUP
CAPABILITY BRACKISH ANDOR FRESH OF   MD FOR
STEAM GENERATION !NOTHER   MD OF FRESH
GROUNDWATER CAPACITY WILL BE INSTALLED FOR UTILITY
PURPOSES

n

5SE OF -ECHANICAL 6APOUR 2ECOMPRESSION -62 TO
ENABLE IMPROVED WATER USE EFlCIENCIES MINIMIZE
MAKEUP WATER VOLUMES AND REDUCE WASTE PRODUCT
STREAMS

n

$EVELOPMENT ANDOR IMPROVEMENT OF ASSOCIATED
INFRASTRUCTURE INCLUDING ACCESS ROADS POWER AND
PIPELINES TO CARRY STEAM TO WELL PADS BITUMEN
WATER EMULSION FROM THE WELL PADS TO THE
PROCESSING FACILITY DELIVER DILUENT TO THE PLANT
AND TRANSPORT THE DILUTED BITUMEN TO UPGRADING
FACILITIES AND MARKETS  ! NUMBER OF DILUTED
BITUMEN STORAGE TANKS WILL BE LOCATED ON SITE

n

7E ARE INVESTIGATING TYING INTO EXISTING NEARBY
UTILITIES TO MEET BOTH ELECTRICITY AND NATURAL GAS
NEEDS

0ROJECT .EED AND %CONOMIC "ENElTS
#ANADIAN .ATURAL BELIEVES THE ENERGY DEMANDS
WORLD WIDE DURING THE NEXT  TO  YEARS OFFER A
UNIQUE OPPORTUNITY TO CAPTURE VALUE FOR !LBERTANS
FROM THE DEVELOPMENT OF THE PROVINCES OIL SANDS
RESOURCES
#ANADIAN .ATURALS PRIMARY AND THERMAL OIL SANDS
ASSETS IN THIS REGION HAVE AN ESTIMATED LIFE OF MORE
THAN  YEARS 4HE +IRBY LEASE IS PART OF A LONG TERM
SUSTAINABLE DEVELOPMENT PLAN WE HAVE FOR OUR OIL
SANDS ASSETS

0ROPOSED +IRBY )N 3ITU /IL 3ANDS 0ROJECT

0AGE 

$ECEMBER 

0ROPOSED +IRBY )N 3ITU /IL 3ANDS 0ROJECT

%XPECTED ECONOMIC BENElTS FROM THE +IRBY 0ROJECT
INCLUDE
n  MILLION IN CAPITAL INVESTMENT AND
APPROXIMATELY  MILLION IN ROYALTY AND TAX
PAYMENTS OVER  YEARS AND
n !PPROXIMATELY  NEW STAFF AND  PERMANENT
CONTRACT POSITIONS WILL BE CREATED
#ANADIAN .ATURAL WILL CONTINUE OUR PRACTICE OF HIRING
LOCALLY AND EMPLOYING LOCAL AND REGIONAL CONTRACTORS
WHENEVER POSSIBLE

0AGE 

$ECEMBER 

Process Overview and Technology
The SAGD process involves the drilling of well pairs into
the bitumen-bearing formation (the McMurray
Formation). Several well pairs will be drilled from
common well pad locations.

well. These features, combined with the efﬁciency of
horizontal well reservoir access which minimizes surface
impact, make SAGD the recovery scheme best suited to
the Kirby Project.

Each well pair consists of a horizontal steam injector
well underlain by a horizontal producer well (Figure 3).

Steam generated at the plant site and injected into the
upper well heats and liquiﬁes the bitumen. This allows
the bitumen to gravity drain with the condensed steam
(water) to the lower producer well.

SAGD is the most appropriate production process for
the McMurray Formation. The McMurray hydrocarbon
needs to be heated by steam to become mobile and
requires gravity to make it drain toward the producing

dedicated groundwater supply and water treatment
capability.

the bitumen, produced gas and water are separated.
The produced gas is used as a fuel for further steam
generation.
Diluent is added to the bitumen and this product is
transported to market via pipeline. The separated
water is treated and recycled to reduce makeup water
requirements.
The process for the Kirby Project will involve
continuous steaming and recovery operations from the
planned well pads. The steam generation requires a

The bitumen/water mixture is pumped to the surface,
and transported by pipeline to the central plant where

We are committed to meeting a minimum 90%
produced water recycle ratio. A portion of the water
from the MVR has a high mineral content and is
unsuitable for recycling. Our plans are to inject this
water into the McMurray Formation. This formation
is capped with a low permeability layer of rock which
will prevent injected wastewater and process steam
from reaching the surface and shallower groundwater
aquifers.

!Horizontal Steam Injector Well
!Horizontal Producer Well
Figure 3: SAGD Production Process

Proposed Kirby Project Schedule
2006

Task

2007

2008

2009

2010

2011

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Geological review and development plan
Environmental Impact Assessment baseline studies
(baseline data from the 2002 EIA also to be used)

Public consultation and community relations

r

Project disclosure
Community open houses
Public input on proposed EIA Terms of Reference
Stakeholder input incorporated into development plan
Regulatory application/EIA preparation and review
File application/EIA

r

Regulatory process/decision
Facilities construction and initial pad drilling
Commissioning/steam generation/production
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FOR THE
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PREPARED BY:
DATE:
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INTRODUCTION

1.1

Purpose and Background
The purpose of this document is to identify for Canadian Natural Resources Limited (Canadian
Natural) and appropriate stakeholders the information required by government agencies for an
Environmental Impact Assessment (EIA) report. Canadian Natural will prepare and submit an
EIA report that examines the environmental and socio-economic effects of the construction,
operation and reclamation of its proposed Project (the Project).
Canadian Natural Resources Limited (Canadian Natural) is proposing to develop the Kirby InSitu Oil Sands Project (Kirby Project) on Oil Sands Leases 7401110012 and 7186020285,
located within the Regional Municipality of Wood Buffalo in northeastern Alberta. The project
area is located approximately 85 kilometres northeast of Lac La Biche, Alberta in Townships 73,
Ranges 7 and 8, and Township 74, Range 8, west of the 4th meridian. The Kirby Project will
include the use of Steam Assisted Gravity Drainage technology for extraction of the bitumen, a
bitumen processing facility with a capacity of 30,000 barrels per day and a production life of
approximately 20 years. Pending regulatory approval, it is Canadian Natural’s intention to begin
construction in the first quarter of 2009 with subsequent start-up expected in the first quarter of
2011.
In April 2002, the previous holder of Oil Sands Lease7401110012 submitted an application and
EIA to the Alberta Energy and Utilities Board (EUB), Alberta Environment (AENV) and other
regulatory agencies for approval to construct and operate a steam-based thermal heavy oil
production operation on the lease. Shortly after its purchase of the lease, Canadian Natural
withdrew the Kirby Project application. The new development plans will add two sections of
lands to the originally proposed project area.

1.2

Scope of Environmental Impact Assessment Report
The EIA report shall be prepared in accordance with these Terms of Reference and the
environmental information requirements prescribed under the Environmental Protection and
Enhancement Act (EPEA) and Regulations, the Oil Sands Conservation Act (OSCA) and
Regulations, the Canadian Environmental Assessment Act (CEAA) and Regulations and any
other federal legislation which may apply to the Project.
A large amount of baseline biophysical data collection, resource mapping, modelling, impact
assessment and stakeholder consultation work was conducted for the 2002 application and EIA.
This information has resulted in a good understanding of the site, the nature of the project impacts
and appropriate mitigation. To ensure the value of this work is not lost, Canadian Natural will, to
the extent possible, use and build on the existing information during the preparation of the new
application and EIA.

-5The EIA report will:
a) assist the public and government in understanding the environmental and socio-economic
consequences of the Project’s development, operation and reclamation plan and will assist
Canadian Natural in its decision-making process;
b) address:
i. project impacts,
ii. mitigation options, and
iii. residual effects relevant to the assessment of the Project including, as appropriate, those
related to other industrial operations;
c) discuss possible measures, including established measures and possible improvements based
on research and development to:
i. prevent or mitigate impacts,
ii. assist in the future monitoring of environmental protection measures, and
iii. identify residual environmental impacts and their significance including cumulative and
regional development considerations. As appropriate for the various types of impacts,
discussion of impact predictions should be presented in terms of magnitude, frequency,
duration, seasonal timing, reversibility, and geographic extent;
d) include tables that cross-reference the report (subsections) to the EIA Terms of Reference;
and
e) include a glossary of terms and list of abbreviations to assist the reader in understanding the
material presented.
The EIA report will form part of Canadian Natural’s Application to the Alberta Energy and
Utilities Board (EUB). A summary of the EIA report will also be included as part of the EUB
Application.

1.3

Public Consultation
The preparation of the EIA report will include a public consultation program to assist with project
scoping and issue identification, documenting the results of these consultations (see Section 9.0).
The public consultation program is for communication with those members of the public who
may be affected by the Project and to provide them with an opportunity to participate in the
Environmental Assessment process.

1.4

Proponent’s Submission
Canadian Natural is responsible for the preparation of the EIA report and related applications.
The EIA report will be based upon these Terms of Reference and issues raised during the public
consultation process.

2.0

PROJECT OVERVIEW

2.1

The Proponent and Lease History
Provide:
a) the name of the proponent;
b) the name of the legal entity that will develop, manage and operate the Project;
c) a corporate profile;
d) a brief history of Canadian Natural’s operations including existing facilities;
e) an overview of the recent EIAs and the associated developments completed by Canadian
Natural in the Kirby area; and
f) an overview of the proposed Project.
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The Project Area and EIA Study Area
The Project Area (Project Development Area) includes all lands subject to direct disturbance
from the Project and associated infrastructure, including access and utility corridors. For the
Project Development Area, provide:
a) the legal land description;
b) the boundaries of the proposed development area;
c) a map that identifies the locations of all proposed development activities; and
d) a map showing the area proposed to be disturbed in relation to existing topographic features,
township grids, wetlands, watercourses, and waterbodies.
Study Areas for the EIA report include the Project Development Area and other areas based on
individual environmental components where an effect from the proposed development can
reasonably be expected. Provide:
a) the rationale used to define Local and Regional Study Areas (Study Areas, see also Section
4.2), considering the location and range of probable project and cumulative effects, and the
direction of regulatory guidelines; and
b) an illustration of boundaries and identification of Local and Regional Study Areas chosen to
assess impacts on maps of appropriate scale.

2.3

Project Components and Development Schedule
Provide a description and/or figures of the project components and activities to be approved
including:
a) activities associated with development of the area, operations, reclamation and development
closure;
b) bitumen recovery;
c) processing/treating facilities;
d) quantify and characterize wastes produced;
e) identify waste storage site and disposal sites;
f) buildings;
g) storage areas;
h) containment structures such as berms and retention ponds;
i) locations of borrow pits and salvaged soil stockpiles;
j) temporary structures;
k) infrastructure (roads, pipelines and utilities);
l) transportation and access routes;
m) aggregate resources and road construction, identify the material required and on-site
availability; and
n) proposed method of product transportation to market.
Provide a development schedule outlining the proposed phasing and sequencing of components,
including:
a) pre-construction;
b) construction;
c) operation;
d) decommissioning;
e) reclamation and closure;
f) timing of key construction, operational and reclamation activities and the expected duration
of each for the life of the Project; and
g) if appropriate a detailed schedule for any reclamation and related activities envisaged during
the first decade of operations.
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Project Need and Alternatives
Discuss the need for the Project and alternatives considered including the following:
a) identify any alternative means of carrying out the Project and indicate their potential
environmental effects and impacts;
b) compare identified alternatives to the Project and their anticipated environmental effects;
c) discuss reasons for not selecting any identified alternatives;
d) discuss the implications of a delay in proceeding with the Project, or any phase of the Project;
and
e) identify potential cooperative development opportunities for the Project.

2.5

Regulatory Review
Provide the following:
a) identify the environmental and other specific regulatory approvals and legislation that are
applicable to the Project at the municipal, provincial and federal government levels;
b) identify government policies, resource management, planning or study initiatives pertinent to
the Project and discuss their implications;
c) identify and delineate major components of the whole Project and identify those being
applied for and constructed within the duration of approvals under the:
i. Environmental Protection and Enhancement Act (EPEA),
ii. Oil Sands Conservation Act,
iii. Water Act,
iv. Public Lands Act (PLA),
v. Canada Fisheries Act, and
vi. Navigable Waters Protection Act; and
d) a summary of the regional, provincial or national objectives, standards or guidelines which
have been used by Canadian Natural to assist in the evaluation of any predicted
environmental impacts.

2.6

EIA Summary
Provide a summary of the results of the EIA report including:
a) the project components and development activities which have the potential to affect the
environment;
b) existing conditions in the Study Areas, including existing uses of lands, resources and other
activities which have potential in combination with proposed development activities, to affect
the environment;
c) the anticipated environmental effects including cumulative considerations;
d) proposed mitigation measures and appropriate monitoring plans;
e) any residual effects and their implications for future management of regional cumulative
effects.
f) a list and discussion of key environmental issues, and issues which are important for the
achievement of sustainable environmental and resource management
g) differentiate between emerging issues (with ongoing uncertainties), issues with quantifiable
and significant environmental effects, and issues which can be resolved through available
technology and with existing management approaches;
h) reclamation and closure plans;
i) historical and traditional use in the Study Areas;
j) public health and safety issues related to the Project;
k) the socio-economic impacts of the Project; and
l) the public consultation undertaken and a list of issues that were raised during public
consultation and the response to these issues.
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3.0

PROJECT DESCRIPTION
Describe activities and components of the Project that are proposed for approval. The scope and
detail of the project description information shall be sufficient to allow quantitative assessment of
the environmental consequences. If the scope of information varies among components or phases
of the Project, Canadian Natural shall provide a rationale demonstrating that the information is
sufficient for EIA purposes.
Describe the project components, infrastructure and activities. Discuss the alternatives
considered, the alternative selection process, the potential effects that activities and
infrastructures may have on the environment and the natural resources to be used for the Project.
Outline the management plans to minimize the discharge of pollutants, manage wastes, reclaim
disturbed lands and waterbodies, optimize resource use, manage and monitor environmental
effects.
Technical information required in this Section may also be required specifically for federal and
provincial government approvals (see Appendix). Information required in this Section may be
provided in other parts of Canadian Natural’s submission(s) provided that the location of the
information is appropriately referenced in the EIA report. Canadian Natural should ensure
consistency in the information provided whenever it is discussed in more than one section of the
submission.

3.1

Site Development
Describe the thermal recovery process, process facilities (including environmental abatement
processes and equipment), and waste management components of the Project, and:
a) provide a map showing the location of all existing infrastructure (e.g., roads) and the location
of the proposed central and field facilities;
b) show all existing leases and clearings including exploration clearings and illustrate how
Canadian Natural intends to use these areas for project development to minimize additional
disturbances;
c) locate the buildings, road access, pipeline routes, water source wells, water pipelines, utility
corridors, lime sludge ponds, retention ponds and waste storage/disposal sites associated with
the Project;
d) describe the process and criteria used to select the sites for facilities and infrastructure for the
Project including uncertainties and alternatives, if any, associated with the selection;
e) list the facilities whose location will be determined later;
f) describe the planned accommodation for the workforce during construction and operations;
g) provide schedule for clearing land required for:
i. central plant facilities,
ii. well pads,
iii. access roads,
iv. borrow areas,
v. pipelines, and
vi. utilities and other site preparation activities;
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h) indicate the amount of surface disturbance from plant, field and infrastructure-related
activities; discuss:
i. how surface disturbance (extent and duration) will be minimized,
ii. opportunities to undertake progressive reclamation to offset new disturbance,
iii. whether the timber is merchantable and if so, indicate anticipated volumes from clearing
activities, and
iv. how visual aesthetics will be managed, where required; and
i) discuss opportunities to integrate the proposed Project with other resource development
activities (mineral and forestry).

3.2

Infrastructure and Transportation
Describe and locate on maps of appropriate scales the infrastructure and transportation (access)
requirements for the Project and how it relates to local communities or activities, and:
a) discuss the amount and source of energy required for the Project;
b) discuss the options considered for supplying the thermal energy and electric power required
for the Project and their environmental implications;
c) describe road access to and within the Project Area and identify needs to upgrade existing
roads or construct new roads;
d) describe any crossings of, or activities that may be undertaken in, watercourses or
waterbodies that will be required for the Project. Include:
i. appropriate maps and diagrams,
ii. timing,
iii. construction standards or methods, and
iv. environmental protection plans;
e) describe existing and planned activities as they relate to boating and vessel navigational use
of watercourses and waterbodies within the Local Study Area. Include implications on
navigational safety and how this will be mitigated;
f) discuss the route or site selection criteria for any linear or other infrastructure development or
modification and provide the rationale for selecting the proposed alignment and design;
g) discuss the need for access management;
h) provide the results of consultation with Alberta Transportation and discussions with other
industry operators;
i) describe access corridors needed and/or planned by other resource stakeholders including
Forest Management Areas or Quota holders. Describe how the needs of other resource
stakeholders are accommodated to reduce overall environmental impact from resource
development. Describe the steps taken to integrate their needs into the location and design of
the access infrastructure;
j) describe the anticipated changes to traffic (e.g., type, volume) on local highways during the
construction and operation of the Project. Discuss any project and cumulative effects
expected on the primary and secondary highway systems. Consider other existing and
planned operations in the region;
k) identify the type and location of road construction and restoration materials, the volume of
material needed and the availability of materials in the area. Discuss how the Project will
affect aggregate reserves that may be located on Canadian Natural leases and reserves in the
region. Provide a plan of how these potentially-affected reserves will be salvaged and
stockpiled with input provided by Alberta Transportation and Sustainable Resource
Development;
l) discuss how the project design will minimize the amount of disturbance;
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m) outline design features to prevent spills, contingencies for spill response and environmental
risks associated with spills; and
n) discuss secondary effects that may result from linear development such as increased hunter,
angler and other recreational access and facilitated predator movement.

3.3

Air Emissions Management
Develop an emissions profile (type, rate and source) for each component of the Project including
point sources, fugitive emissions, construction and vehicle emissions. Consider both normal
operating conditions and upset conditions. Include definitions for these conditions. Discuss the
following:
a) any National Pollutant Release Inventory (NPRI), Priority Substance List (PSL1), PSL2
and/or Accelerated Reduction/Elimination of Toxics (ARET) substances relevant to the
Project;
b) the amount and nature of any acidifying emissions, probable deposition patterns and rates to
soils, vegetation and waterbodies as well as programs Canadian Natural may implement to
monitor the effects of this deposition;
c) any odorous or visual emissions from the proposed facilities; and
d) emergency flaring scenarios and proposed measures to ensure flaring events are minimized.

3.3.1

Emission Control Technologies
Discuss the following:
a) the emission control technologies proposed for the Project with the following context:
i. minimizing air emissions such as sulphur dioxide (SO2), hydrogen sulphide (H2 S), oxides
of nitrogen (NOX), volatile organic compounds (VOC) and particulate matter,
ii. use of low NOX technology for turbines and boilers. The applicability of Canadian
Council of Ministers of the Environment (CCME) National Emissions Guidelines for
Stationary Combustion Turbines and CCME National Emissions Guideline for
Commercial/Industrial Boilers and Heaters, and applicable provincial guidelines,
iii. applicability of sulphur recovery, acid gas re-injection or other technologies to reduce
sulphur emissions and applicability of EUB sulphur recovery guidelines (Interim
Directive ID 2001-03),
iv. gas collection, conservation and applicability of technology for vapour recovery for the
Project at well pads and central facilities,
v. control technologies for minimization of venting and flaring,
vi. fugitive emissions control program to detect, measure and control emissions and odours
from equipment leaks and the applicability of the CCME Code of Practice for
Measurement and Control of Fugitive VOC Emissions from Equipment Leaks, the CCME
Environmental Guidelines for Controlling Emissions of Volatile Organic Compounds
from Above Ground Storage Tanks, and applicable provincial guidance documents; and
b) monitoring programs that Canadian Natural plans to implement to assess the air quality and
the effectiveness of mitigation during the Project’s development and operation. Discuss how
these monitoring programs are compatible with those in use by regional multi-stakeholder air
initiatives (e.g., CEMA).
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3.3.2

Greenhouse Gas Emissions
Provide the following:
a) the expected annual and total greenhouse gas (GHG) emissions over the construction,
operation and decommissioning phases of the Project;
b) the Project’s marginal contribution to total provincial and national GHG emissions on an
annual basis;
c) the intensity of GHG emissions per unit of product produced and discuss how it compares
with similar projects and technology performance;
d) how the project design and GHG management plans have taken into account the need for
continuous improvement with respect to GHG emissions and their consideration of the
Federal and Provincial Climate Change regulations and/or strategies; and
e) Canadian Natural’s overall GHG management plans, including internal energy efficiencies
for the Project, any plans for the use of offsets, (nationally or internationally) and the
expected results of implementing the plans.

3.4

Water Supply, Water Management and Wastewater Management

3.4.1

Water Supply
Describe the water supply requirements for the Project, including, but not limited to, the
following:
a) the annual and seasonal water balance(s), if applicable, for each project phase and overall.
Discuss assumptions made or methods chosen to arrive at the water balance(s);
b) the process, potable and non-potable water requirements and sources for construction, startup, normal and emergency operating situations, decommissioning and reclamation. Provide
an evaluation of alternative water sources and include a description of the criteria and rational
for selecting the preferred source(s) and identify the volume of water to be withdrawn from
each source;
c) the variability in the amount of water required on an annual and seasonal basis as the Project
is implemented. Show the location of sources/intakes and associated infrastructure
(pipelines);
d) contingency plans for water supply, including the potential effects of extended periods of
drought on the proposed water supply; and
e) options for using saline groundwater including the criteria used to assess the feasibility of its
use.

3.4.2

Water Management
Provide a Water Management Plan for construction, operation and reclamation phases, including,
but not limited to, the following:
a) factors considered in the design of water management systems, such as:
i. site drainage and anticipated annual runoff volumes,
ii. road and well pad run-off,
iii. containment,
iv. erosion/sediment control,
v. slumping areas,
vi. groundwater protection,
vii. groundwater seepage,
viii. potable water,
ix. produced water, and
x. flood protection;
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consumption such as the use of brackish waters, recycle of produced water, and conservation;
c) permanent or temporary alterations or realignments of watercourses, wetlands and other
waterbodies; and
d) potential downstream impact if water is removed from local surface waterbodies.
3.4.3

Wastewater Management
Provide a Wastewater Management Plan to address site runoff, groundwater protection, deep well
disposal and wastewater discharge, including, but not limited to, the following:
a) source, quantity and composition of each wastewater stream from the existing and proposed
facilities;
b) design of facilities that will handle, treat, store and release wastewater streams;
c) type and quantity of chemicals used in water and wastewater treatment, including any NPRI,
PSL1, PSL2, or ARET substances relevant to the Project;
d) options considered for treatment, wastewater management strategies and reasons for selecting
the preferred options (consider Alberta Environment’s Industrial Release Limits Policy when
determining whether either technology or water quality standards will define acceptable
release limits);
e) if applicable, discuss the discharge of aqueous contaminants (quantity, quality and timing)
beyond plant site boundaries and the potential environmental effects of such releases;
f) aquifers for the disposal of wastewaters, including:
i. formation characterization,
ii. hydrodynamic flow regime,
iii. water quality,
iv. chemical compatibility,
v. containment potential within the disposal zones, and
vi. injection capacity;
g) the chemical composition of disposal waters;
h) wastewater disposal alternatives;
i) current and proposed monitoring programs;
j) potable water and sewage treatment systems that will be installed as components of the
Project for both the construction and operation stages; and
k) the principles that have been incorporated into the project design for pollution prevention,
waste minimization and recycling.

3.5

Hydrocarbon, Chemical and Waste Management
Estimate the quantity and composition of each waste stream. Classify each waste stream
according to applicable provincial regulations and guidelines. Demonstrate that the plans are
consistent with current industry practices, and:
a) describe the composition and volume of specific waste streams generated by the Project, and
identify how each stream will be managed. Demonstrate that the selected practices for the
plant and field operations comply with provincial and federal regulations including EPEA’s
Waste Control Regulation and Alberta Environment’s Hazardous Waste Storage Guidelines;
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b) provide a listing of chemical products to be used for the Project. Identify products containing
substances that are:
i. Canadian Environmental Protection Act (CEPA) toxics,
ii. on the PSL 2 or ARET, and those defined as dangerous goods pursuant to the federal
Transportation of Dangerous Goods Act. Classify the wastes generated and characterize
each stream under the Alberta Environment User’s Guide for Waste Managers,
iii. on the NPRI, and
iv. on Track 1 substances targeted under Environment Canada’s Toxic Substances
Management Policy for virtual elimination from the environment;
c) describe, in general terms, how these products will be stored and managed. Discuss options
for the substitution or replacement of these products and identify how future changes to this
list of chemical products will be handled to ensure adequate protection to both the
environment and to employee health and safety;
d) identify the location, nature and amount of on-site hydrocarbon storage. Discuss containment
and other environmental protection measures. Discuss how selected practices comply with
provincial and federal regulations including the EUB Guide 55 – Storage Requirements for
Upstream Petroleum Industry;
e) identify the amount of drilling wastes produced by the Project. Determine the amount of
surface disturbance caused by drilling waste disposal. Describe any mitigative options to
reduce the disturbance. Describe how the disposal sites and sumps will be constructed in
compliance with the Oil and Gas Conservation Regulation;
f) discuss the strategy for onsite versus offsite waste disposal including:
i. locations of onsite waste disposal, including landfills, if applicable, and the general
suitability of the site from a groundwater protection perspective (provide geotechnical
information to support siting options),
ii. industrial landfills,
iii. on and offsite waste treatment and storage areas, and
iv. potential effects on the environment;
g) describe plans for waste minimization, recycling and management over the life of the Project;
and
h) discuss methods and technologies to reduce waste quantities, and associated potential risks, to
the lowest practical levels.

3.6

Reclamation/Closure (see Appendix)
Provide a conceptual reclamation and closure plan for progressive reclamation for the Project
with consideration to the following:
a) reclamation requirements specified by relevant regulatory organizations and stakeholder
preferences;
b) pre-development information with respect to land capability, reclamation suitability,
vegetation, commercial forest land base by commercialism class, forest productivity, old
growth forests, recreation, wildlife, aquatic resources, aesthetics and land use resources;
c) project development phasing;
d) opportunities for integration of operations, reclamation/closure planning and reclamation
activities;
e) reclamation sequencing for each phase of development;
f) a revegetation plan for the disturbed terrestrial and aquatic areas, identifying the species types
that will be used for seeding or planting, and the vegetation management practices. Include
the rationale for selection based on the need for the development of self-sustaining
biologically diverse ecosystems consistent with the Central Mixedwood Subregion of the
Boreal Forest Natural Region with reference to the use of native vegetation species;
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storage areas and soil handling procedures;
h) areas of soil replacement indicating depth, volume and type of reclamation material;
i) soil-related constraints or limitations that may affect reclamation;
j) pre-development and final reclaimed site drainage plans;
k) re-establishment of self-sustaining topography, drainage and surface watercourses and
vegetation communities representative of the surrounding area;
l) management of waste, wastewater, and other waters;
m) restoration of pre-development traditional use with consideration for traditional vegetation
and wildlife species in the closure landscape;
n) post-development capability for all uses;
o) post-development reforestation and forest productivity;
p) wetlands or other alternatives to reclaim the land;
q) reporting of reclamation progress through development of the Project, relating reclamation
progress to pre-development expectations; and
r) a proposed monitoring plan (including soils, vegetation wildlife and aquatic resources) with
schedules and methodologies to measure and evaluate reclamation performance and success.
Discuss the conceptual closure landscape design with reference to the following:
a) appropriate forest productivity equivalent to pre-development levels having regard for
regulatory requirements and stakeholder end land use preferences;
b) discussion of how Canadian Natural will incorporate into the reclamation plan, the issues
raised by regional environmental monitoring and management activities;
c) promotion of biodiversity;
d) integration and interconnectivity to the surrounding landscapes;
e) integration of surface and near-surface drainage within the development area;
f) resemblance to the pre-disturbed landscape;
g) aquatic components of the post-reclamation landscape including:
i. issues related to the design of a self-sustaining and productive aquatic ecosystem,
ii. a hydrological analysis of the post-reclamation landscape including pre-development and
final closure site drainage plans,
iii. contrasts of the pre-disturbed aquatic ecosystem to the post-reclamation situation, and
iv. a discussion of how the reclamation plan incorporates diversity, size and extent of
wetlands into the final design;
h) anticipated timeframes for completion of reclamation phases and release of lands back to the
Crown, including an outline of the key milestone dates for reclamation and a discussion of
how progress will be measured in the achievement of these targets. Discuss any constraints
to reclamation such as timing of activities, availability of soil materials and influence of
natural processes and cycles; and
i) development of a conceptual ecological land classification (ELC) map for the postreclamation landscape considering all potential land uses and how the landscape and soils
have been designed to accommodate future land use.
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3.7

Environmental Management Systems and Contingency Plans
Summarize key elements of Canadian Natural’s existing or proposed environmental, health and
safety management system and discuss how it will be integrated into the Project, addressing the
following:
a) plans for monitoring all inputs of the Project and associated facilities, including the key
elements of the operating plans and performance standards to be developed prior to the
commissioning of the plant, such as:
i. policies and corporate procedures,
ii. operator training,
iii. emergency reporting procedures for spill containment and management, and
iv. emergency response and safety procedures;
b) plans to minimize the production or release into the environment of substances that may have
an adverse effect, including:
i. modifying existing plans, or
ii. developing new conceptual contingency plans that consider environmental effects
associated with operational upset conditions such as serious malfunctions or accidents
that represent deviations from normal operating performance;
c) proposed monitoring, including:
i. monitoring done independently by Canadian Natural,
ii. monitoring performed in conjunction with other stakeholders,
iii. publicly-available monitoring information, and
iv. new monitoring initiatives that may be required as a result of the Project;
d) air emissions, wastewater releases, and waste tracking for the Project;
e) how regional environmental initiatives will be incorporated into management practices;
f) an emergency response system to deal with emergency situations and minimize adverse
environmental effects, while protecting the safety of personnel. Comment on contingency
plans that have been or will be developed to respond to operational upsets or unpredicted
environmental impacts that are realized during and after project development; and
g) a fire control plan highlighting:
i. measures taken to ensure continued access for fire fighters to adjacent wildland areas,
ii. forest fire prevention measures, and
iii. using the “FireSmart” Wildfire Assessment System to assess areas adjacent to proposed
facilities and identify mitigative measures.

3.8

Adaptive Planning
Describe adaptive management plans that will reduce the impact of the Project at the design
stage. Describe how the adaptive management plans will be used throughout the life of the
Project to site facilities and infrastructure associated with future phases of the Project.
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3.9

Participation in Co-operative Efforts
Document Canadian Natural’s current and planned involvement in regional cooperative
efforts to address environmental and socio-economic issues associated with oil sands
development during the life of the Project, including:
a) regional air monitoring networks and studies, health studies, biomonitoring and research,
aquatics monitoring, wetlands management, end land use planning and socio-economic
studies;
b) potential cooperative ventures that Canadian Natural has initiated, could initiate or could
develop with other oil sands operators and other resource users (minerals and forestry) to
minimize the environmental impact of the Project or the environmental impact of
regional oil sands development;
c) a description of how Canadian Natural will rely upon regional cooperative efforts to
design and implement mitigation measures (to mitigate project specific effects and
cumulative effects), monitoring programs (project specific monitoring and regional
mentoring), and research programs;
d) a description of how Canadian Natural will design and implement mitigation measures (to
mitigate project specific effects and cumulative effects), monitoring programs (project
specific monitoring and regional monitoring), and research programs outside of these
initiatives where necessary; and
e) the improvements in environmental performance achieved as a result of such ventures.

4.0
4.1

ENVIRONMENTAL ASSESSMENT
Scenarios
Define assessment scenarios including:
a) a Baseline Case, which includes existing environmental conditions, and existing and
approved projects or activities;
b) an Application Case, which includes the Baseline Case plus the Project; and
c) a Cumulative Effects Assessment (CEA) Case, or Planned Development Case, which
includes past studies, existing and anticipated future environmental conditions, existing and
approved projects or activities, plus other or planned projects or activities.
Note: For the purposes of defining assessment scenarios, “approved” means approved by any
federal, provincial or municipal regulatory authority. “Planned” is considered any project or
activity that has been publicly disclosed during the time period up to six months prior to the
submission of the Project Application and EIA report.
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4.2

Study Areas
The EIA Study Area shall include the Project Development Area and associated infrastructure, as
well as, the spatial and temporal areas of individual environmental components outside the
boundaries where an effect can be reasonably expected. The EIA Study Area includes both
Regional and Local Study Areas.
Illustrate boundaries and identify the Study Areas chosen to assess impacts. Define temporal and
spatial boundaries for the Study Areas. Maps of these areas shall include township and range
lines for easy identification and comparisons with other information within the EIA report.
Describe the rationale and assumptions used in establishing the Study Area boundaries, including
those related to cumulative effects.

4.3

Information Requirements for the Environmental Assessment
Discuss the methods, criteria and assumptions used in Canadian Natural’s Environmental
Assessment process and:
a) provide information on the environmental resources and resource uses that could be
affected by the construction, operation and reclamation of the Project. Provide a
sufficient base for the prediction of positive and negative impacts and the extent to
which negative impacts may be mitigated by planning, project design, construction
techniques, operational practices and reclamation techniques. Discuss how the EIA
report ensures that the same level of information is provided for all phases of the
Project;
b) quantify and assess impact significance where possible, taking into consideration spatial,
temporal and cumulative aspects. Discuss the sources of information used in the
assessment including a summary of previously conducted environmental baseline work
related to Canadian Natural’s operations. Information sources will include literature and
previous baseline reports and environmental studies, operating experience from current
oil sands operations, industry study groups, traditional knowledge, and government
sources. Identify any limitations or deficiencies that the information may place on the
analysis or conclusions in the EIA report. Discuss how these limitations or deficiencies
will be addressed within the current EIA report;
c) describe the stakeholder consultation process (including, but not limited to, the public,
Aboriginal people, industry and regulatory representatives) used to select and rationalize
the Key Indicator Resources (KIRs). Where required, undertake studies and investigations
to obtain additional information for establishing a sound baseline in the Study Area(s).
From a broad-based examination of all ecosystem components including previous
environmental baseline work, describe and rationalize the selection of key components
and indicators examined; and
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d) for each environmental parameter:
i. describe baseline conditions (includes existing and approved facilities and activities).
Comment on whether the available data are sufficient to assess impacts and
mitigation measures. Identify environmental disturbance from previous activities that
have now become part of baseline conditions,
ii. describe the nature and significance of the environmental effects and impacts
associated with the development activities. Discuss the impacts of both the baseline
case, as well as, the application case,
iii. present plans to minimize, mitigate or eliminate negative effects and impacts and
discuss the key elements of such plans,
iv. identify residual impacts and comment on their significance, and
v. present a plan to identify possible effects and impacts, monitor environmental
impacts and manage environmental changes to demonstrate the Project is operating
in an environmentally sound manner. Identify any follow-up programs necessary to
verify the accuracy of the environmental assessment and to determine the
effectiveness of any measures taken to mitigate any adverse environmental effects.

4.4

Modelling
Document any assumptions used to obtain modelling predictions submitted as part of the EIA
report. Clearly identify the limitations of the model(s) including sources of error and relative
accuracy.

4.5

Cumulative Environmental Effects Assessment
Assessment of cumulative effects will be an integral component of the EIA report. Canadian
Natural will conduct a cumulative environmental effects assessment of the Project based on the
EUB/AENV/NRCB Information Letter Cumulative Effects Assessment in Environmental Impact
Assessment Reports under the Alberta Environmental Protection and Enhancement Act (June
2000). This will include a summary of all proposed monitoring, research and other strategies or
plans to minimize, mitigate and manage potential adverse effects.
The identification and assessment of the likely cumulative environmental effects of the Project
will:
a) define the spatial and temporal Study Area boundaries, and provide the rationale for
assumptions used to define those boundaries for each environmental component examined;
b) describe the current (baseline) state of the environment in the Regional Study Area (used for
the cumulative effects assessment);
c) provide a discussion of historical developments and activities that have created the current
conditions, clearly describing the state of the environment that will be affected by the
proposed development, the potential interactions of stresses created by the Project and other
stresses and, if possible, predict the cumulative consequences of these combined effects;
d) assess the incremental consequences that are likely to result from the Project in combination
with other existing, approved and planned projects in the region;
e) demonstrate that relevant information or data used from previous oil sands and other
development projects is appropriate for use in this EIA report;
f) consider and describe deficiencies or limitations in the existing database for relevant
components of the environment;
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g) explain the approach and methods used to identify and assess cumulative impacts, including
cooperative opportunities and initiatives undertaken to further the collective understanding of
cumulative impacts, and provide a record of relevant assumptions, confidence in data and
analysis to support conclusions; and
h) discuss any deviations from the EUB/AENV/NRCB Information Letter Cumulative Effects
Assessment in Environmental Impact Assessment Reports under the Alberta Environmental
Protection and Enhancement Act ( June 2000).

4.6

Climate, Air Quality and Noise

4.6.1

Baseline Information
Provide the following:
a) baseline climatic conditions, including the type and frequency of meteorological conditions,
that may impact ambient air quality; and
b) identify any regional air monitoring underway in the area and Canadian Natural’s
participation in any regional air monitoring forums.

4.6.2

Methodology
Provide the following:
a) describe air quality in the Study Areas and any anticipated environmental changes for air
quality. Review emission sources identified in Section 3.3 and model normal and upset
conditions;
b) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
c) justification of models used, model assumptions, and any model shortcomings or constraints
on findings;
d) a discussion of the meteorological data model input set used to run the model and provide a
rationale for the choice of data set;
e) the air dispersion modelling completed in accordance with Alberta Environment’s Air
Quality Model Guideline;
f) for acid deposition modelling, provide deposition data from maximum levels to areas with
0.17 keq H+/ha/yr Potential Acid Input (PAI). Justify the selection of the models used and
identify any model shortcomings or constraints of findings; include analysis of PAI
deposition levels consistent with the most recent acid deposition management framework for
the Study Areas;
g) identify the regional, provincial and national objectives for air quality that were used to
evaluate the significance of emission levels and ground-level concentrations, including the
Canada Wide Standard for particulate matter and ozone, and the CEMA Ozone Management
Framework; and
h) compare predicted air quality concentrations with the appropriate air quality guidelines
available.
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4.6.3

Impact Assessment
Identify, describe and discuss the following:
a) the appropriate air quality parameters such as: sulphur dioxide (SO2), hydrogen sulphide
(H2S), total hydrocarbons (THC), oxides of nitrogen (NOx), volatile organic compounds
(VOC), individual hydrocarbons of concern in the THC and VOC mixtures, particulates (road
dust, PM10 and PM2.5), trace metals, and visibility;
b) estimates of ground-level concentrations of the appropriate air quality parameters; include
frequency distributions for air quality predictions in communities and sensitive receptors;
maximums for all predictions, 99.9th percentile for hourly predictions and 98th percentile for
24-hour PM2.5 predictions;
c) the formation of secondary pollutants such as ground-level ozone (O3), secondary particulate
matter, and acid deposition;
d) any expected changes to particulate deposition or acidic deposition patterns;
e) the potential for reduced air quality (including odours) resulting from the Project and discuss
any implications of the expected air quality for environmental protection and public health;
f)
g)

h)
i)
j)
k)

l)

4.6.4

interactive effects that may occur as a result of co-exposure of a receptor to the emissions and
discuss limitations in the present understanding of this subject;
Project-related and cumulative air quality impacts, and their implications for other
environmental resources, including habitat diversity and quantity, vegetation resources, water
quality and soil conservation;
the effect of the use of alternative fuels on the air quality in the Study Areas, if applicable;
how air quality impacts resulting from the Project will be mitigated;
ambient air quality monitoring that will be conducted during construction and operation of
the Project;
components of the Project that have the potential to affect noise levels and discuss the
implications and measures to mitigate; the results of a noise assessment based on operations,
as specified by EUB ID 99-08 and EUB Guide 38, include the following:
i. quantification of existing and baseline conditions,
ii. potentially-affected people and wildlife,
iii. characterization of noise sources, and noise resulting from the development,
iv. the implications of any increased noise levels,
v. environmental noise propagation modelling and impact assessment, and
vi. proposed mitigation measures; and
regional air monitoring underway in the area and describe Canadian Natural’s participation in
regional forums.

Climate Change
Discuss the following:
a) In accordance with the guideline document Incorporating Climate Change Considerations in
Environmental Assessment: General Guidance for Practitioners (November 2003), review
and discuss existing studies and information on climate change and the local and/or regional,
inter-provincial/territorial changes to environmental conditions resulting from climate
conditions, including trends and projections where available;
b) stages or elements of the Project that are sensitive to changes or variability in climate
parameters. Discuss what impacts the change to climate parameters may have on elements of
the Project that are sensitive to climate parameters; and
c) the adaptability of the Project in the event the region’s climate changes. Discuss any followup programs and adaptive management considerations.
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Aquatic Resources

4.7.1

Hydrogeology

4.7.1.1

Baseline Information
Provide the following:
a) an overview of the existing geologic and hydrogeologic setting in the Study Areas from the
ground surface down to and including the bitumen producing zones and disposal zones;
b) presentation of the geologic setting should describe depth, thickness and spatial extent of
lithology, stratigraphic units and structural features including water table and potentiometric
surfaces;
c) presentation of the hydrogeologic setting should provide:
i. the spatial distribution of aquifers and aquitards, their properties and the hydraulic
connections between hydrostratigraphic units (include local and regional
hydrostratographic cross sections),
ii. the hydraulic head, hydraulic gradients and groundwater flow directions and velocities,
iii. the chemistry of groundwater including background concentrations of major ions, metals
and hydrocarbon indicators,
iv. the potential discharge zones, potential recharge zones and sources, areas of
groundwater-surface water interaction and areas of Quaternary aquifer-bedrock aquifer
interaction,
v. all water well development and groundwater use, including an inventory of all
groundwater users (field verified survey),
vi. the recharge potential for Quaternary aquifers,
vii. the potential hydraulic connection between bitumen production zones, disposal
formations and other aquifers,
viii. confirmation that the disposal zones currently used for deep disposal of wastes and
wastewater will be sufficient for the Project. Provide descriptions of wastewater disposal
formations including containment, water quality, and the chemical compatibility with the
wastewater, and
ix. the locations of major facilities associated with the Project including facilities for waste
storage, treatment and disposal (e.g., deep well disposal), and the site-specific aquifer,
shallow groundwater and geotechnical conditions beneath these proposed facilities.

4.7.1.2

Methodology
Provide the following:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) structure contour maps, geologic cross-sections and isopach maps to describe specific
geology in the Local and Regional Study Areas;
c) justification of hydrogeological models used for the impact assessment and the cumulative
effects assessment, including the results of the sensitivity analysis and discussions of
model/modelling assumptions, constraints on the results and how limitations were addressed;
d) details on the observation well network used to calibrate hydrogeological modelling efforts
used in this assessment; and
e) demonstration of how, or if, figures, maps, diagrams, interpretations and concepts developed
from previous work and submitted in the EIA report have been modified by the incorporation
of any subsequent new data.
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4.7.1.3

Impact Assessment
Discuss the following:
a) the components and activities of the Project which have the potential to affect groundwater
resource quantity and quality within the Local and Regional Study Areas during project
development, operation and reclamation; and
b) the nature and significance of the potential project effects on groundwater with respect to:
i. inter-relationship between groundwater and surface water in terms of surface water
quantity and quality,
ii. implications to terrestrial or riparian vegetation, wildlife and aquatic resources including
wetlands,
iii. potential conflicts with other groundwater users and proposed resolutions to these
conflicts,
iv. changes in groundwater quality,
v. potential implications of seasonal variations,
vi. the suitability of on-site waste disposal and supporting geotechnical information, and
vii. groundwater withdrawal for project operations.

4.7.1.4

Mitigation
Discuss conceptual plans to manage and protect groundwater resources including, but not limited
to:
a) monitoring programs for groundwater quality and quantity;
b) response/mitigation plans that may be considered in the event that adverse effects on nonsaline groundwater, other groundwater users and/or surface effects related to groundwater
pumping or steam/waste injection are detected; and
c) Canadian Natural’s involvement in regional groundwater initiatives in the in-situ oil sands
area south of Fort McMurray.

4.7.2

Surface Water Hydrology

4.7.2.1

Baseline Information
Provide the following:
a) local and regional surface flow baseline data, including low, average and peak flows for key
creeks, river locations, and low, average and peak levels for key lakes; and
b) a description of drainage patterns in the Study Areas.

4.7.2.2

Methodology
Provide the following:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) maps of the drainage patterns in the Study Areas; and
c) a topographic map of the Local Study Area with an appropriate contour interval.
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4.7.2.3

Impact Assessment
Provide the following:
a) describe the changes to groundwater and surface water movement as a result of the Project:
i. include changes to the quantity of surface flow, water levels and channel regime in local
watercourses (during minimum, average and peak flows) and water levels in local
waterbodies,
ii. assess the potential impact of any alterations in flow on the local and regional hydrology
and identify all temporary and permanent alterations, and other disturbances their
magnitude, duration, frequency, and proposed mitigation measures,
iii. discuss the significance of these changes on hydrology for downstream watercourses, and
iv. discuss the potential for connection between surface water, groundwater, production
zones and disposal zones;
b) discuss changes to watershed(s), including surface and near-surface drainage conditions,
potential flow impediment, and potential changes in open-water surface areas caused by
construction of access roads, drilling and well pads, and other facilities;
c) identify any potential erosion problems in local creek channels due to existing or proposed
project activities;
d) discuss changes in sediment concentrations in receiving waters caused by construction; and
e) any surface water users who have existing approvals, permits or licenses and impact on users
due to the Project. Identify any potential water use conflicts and potential solutions.

4.7.2.4

Mitigation
If potential impacts are predicted:
a) describe surface water management plans, mitigation measures and monitoring programs,
including participation in regional initiatives, for the start-up, operations, and reclamation
phases;
b) discuss how potential impacts of temporary and permanent roads and well pads on
peatland/wetland types will be minimized, mitigated and monitored;
c) discuss plans to return disturbed areas to a self-sustaining habitat considering previous
capability, biodiversity and land uses;
d) discuss remedial measures to alleviate any anticipated erosion;
e) describe mitigation measures to reduce sediment loadings; and
f) describe any monitoring programs that may be considered to assess the impacts of potential
changes to surface water on aquatic resources, wildlife and vegetation.

4.7.3
4.7.3.1

Surface Water Quality
Baseline Information
Provide the following:
a) a description of the baseline water quality of watercourses and waterbodies in the Study
Areas, including consideration of all appropriate water quality parameters, their seasonal and
weather-related variations and relationships to flow and other controlling factors; and
b) the identity of waterbodies that are sensitive to acid deposition.
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4.7.3.2

Methodology
Provide the following:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods; and
b) a comparison of existing and predicted water quality, using as appropriate, the Surface Water
Quality Guidelines for Use in Alberta (November 1999) or the Canadian Water Quality
Guidelines.

4.7.3.3

Impact Assessment
Discuss the following:
a) identify project components that may influence or impact surface water quality; and
b) describe the potential impacts of the Project on surface water quality within the Study Areas:
i. discuss any changes in water quality resulting from the Project that may indicate a
potential adverse effect or non-compliance with the Surface Water Quality Guidelines for
Use in Alberta (November 1999) or the Canadian Water Quality Guidelines,
ii. discuss the significance of any impacts on water quality and implications to aquatic
resources (e.g., biota, biodiversity and habitat),
iii. assess the potential project related and cumulative impacts of acidifying and other air
emissions on surface water quality,
iv. distinguish between natural variability and project-related impacts to water quality, and
v. discuss the effect of water quality in surface waterbodies due to the change in surface
runoff or groundwater discharge.

4.7.3.4

Mitigation
Discuss the following:
a) discuss the proposed mitigation measures to be considered, during construction, operation
and reclamation phases of the Project, to maintain surface water quality;
b) for any monitoring implemented for the Project, justify the selection of monitoring locations,
and the integration of these sites into an overall aquatic assessment and monitoring program.
Describe how the methods are in accordance to Alberta Environment standards for surface
water quality monitoring; and
c) identify any cooperative monitoring and assessment initiative (s) such as with regional
stakeholders that Canadian Natural may consider joining.
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4.7.4

Aquatic Biological Resources

4.7.4.1

Baseline Information
Provide the following:
a) describe the existing fish and other aquatic resources (e.g., benthic invertebrate and aquatic
vegetation) in the waters found in the Local and Regional Study Areas and in other fishbearing waters likely to be impacted by the Project:
i. identify species composition, distribution, relative abundance, movements and general
life history parameters,
ii. identify critical or sensitive areas such as spawning, rearing, and over-wintering habitats.
Discuss seasonal habitat use including migration and spawning routes,
iii. identify key indicator species and provide the rationale and selection criteria used,
iv. describe and map, as appropriate, the fish habitat and aquatic resources of the lakes,
rivers and other waters within the Local Study Area, and
v. describe the existing baseline information, any deficiencies in information, how these
deficiencies will be addressed and, as applicable, any studies proposed to evaluate the
status of the fish and aquatic resources in the Local Study Area;
b) for water course crossings, the fish species present and life stages of concern; and
c) discuss the use of the fish resources as existing or potential Aboriginal, sport or
commercial fisheries.

4.7.4.2

Methodology
Provide the following:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) the criteria and selection process for key indicator species; and
c) a description of the timing, techniques, and the design of the inventory sampling used to
determine the abundance, distribution and habitat use of aquatic biological resources.

4.7.4.3

Impact Assessment
Discuss the following:
a) the potential for adverse impacts on the lakes and streams in the area (e.g., stream alterations
and changes to substrate conditions, water quality and quantity affecting fish, fish habitat, and
other aquatic resources in the Study Areas). Consider survival of eggs and fry, chronic or
acute health effects, and increased stress on fish populations from release of
contaminants, sedimentation, flow alterations, temperature and habitat changes;
b) potential impacts on riparian areas that could impact aquatic biological resources and
productivity;
c) how potential changes to groundwater and surface water may affect fisheries and aquatic
resources, under optimal, normal and drought conditions;
d) for potential watercourse crossings, the proposed use of culverts, their projected longevity,
and their potential for habitat fragmentation;
e) identify residual impacts on fish, fish habitat and aquatic communities and discuss their
significance in the context of local and regional fisheries; and
f) the potential for increased fishing pressures in the region that could arise from the increased
workforce and improved access as a result of the Project. Identify the implications for the fish
resource.
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4.7.4.4 Mitigation
Discuss the following:
a) discuss, as applicable, the design, construction and operational factors to be incorporated into
the Project for the protection of fish resources;
b) indicate how environmental protection plans address applicable provincial and federal
policies on fish habitat including the development of a “No Net Loss” fish habitat objective;
c) for potential watercourse crossings, the long term culvert monitoring and replacement
program to ensure fish passage;
d) describe any mitigation strategies that might be planned to minimize the effects of improved
access, increased workforce and increased fishing pressure on the fish resource;
e) as appropriate, any cooperative mitigation strategies that might be planned or continued with
other oil sands and industrial operators; and
f) as applicable, any monitoring programs that have been initiated by Canadian Natural or
conducted in cooperation with stakeholders to assess fisheries impacts from the Project.
Provide details of any programs and discuss how they would contribute to an overall
understanding of Project impacts on fish resources.

4.8

Terrestrial Resources

4.8.1

Geology, Soils, Terrain

4.8.1.1

Baseline Information
Describe the Local Study Area and Regional Study Area geological, terrain and soil conditions,
including:
a) the surficial geology, including surface topography and bedrock;
b) regional soils;
c) the soil types and their distribution in the Project Development Area and Local Study Area;
d) the sensitivity of the local and regional soil types to potential acid deposition;
e) the pre- and post-disturbance land capability classes for soils in the Local Study Area;
f) all baseline biophysical information presented in a manner that enables a detailed ELC of the
Local Study Area to be completed to the boreal ecosite classification. Describe the impact of
the Project on each ELC unit based upon the key characteristics of the soil;
g) the availability and suitability of soils within the Project Development Area for reclamation;
h) a soil balance for all phases of the Project; and
i) identification and location of erosion sensitive soils.
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4.8.1.2

Methodology
Provide the following:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) the distribution of soil types in the Local and Regional Study Areas using appropriate soil
survey intensity and classification procedures as outlined in the Soil Survey Handbook, Vol.
1 (Agriculture Canada, 1987) and The Canadian System of Soil Classification (Agriculture
and Agri-Food Canada, 1999);
c) descriptions of land capability classes using the Land Capability Classification for Forest
Ecosystems in the Oil Sands Region (Leskiw, 1998, or updates);
d) descriptions of soil reclamation suitability using Soil Quality Criteria Relative to Disturbance
and Reclamation (Alberta Agriculture, 1987); and
e) maps of soil-related information including regional soil types, soils within the Project
footprint and Local Study Area, soil sensitivity to acid deposition in the regional and local
study areas, and the pre-and post-disturbance land capability.

4.8.1.3

Impact Assessment
Discuss the following:
a) the anticipated changes (type and extent) to the pre-disturbance topography, elevations and
drainage patterns within the Project Development Area resulting from disturbance during
construction, operation and reclamation;
b) the potential for changes in the ground surface during operations (e.g., ground heave and
ground subsidence). Summarize applicable experience with surface heaving and subsidence
and the factors involved in their occurrence. Describe the environmental implications of any
terrain changes during the steaming and recovery operations;
c) the impacts to land capability in the Local Study Area due to the Project;
d) the environmental effects of proposed drilling methods on the surface landscape, surficial and
bedrock geology, over the life of the Project. Consider the potential for new or additional
technology to increase resource recovery at later stages of the field development and to affect
the number of wells required, and discuss the potential environmental effects of casing
failures;
e) potential acidification impacts from the Project using modelled predictions of acid deposition
patterns;
f) any Project activity and other related issues that could affect soil quality in the Study Areas
(e.g., compaction, contaminants, soil moisture or other constraints or limitations to achieving
vegetation restoration based on anticipated soil conditions); and
g) the potential effects of the Project on erosion of sensitive soils.

4.8.1.4

Mitigation
Provide the following:
a) means to minimize surficial disturbance;
b) actions to mitigate effects to erosion of sensitive soils;
c) measures to mitigate soil contamination;
d) possible mitigative actions to address potential effects of acid deposition; and
e) measures to reduce the environmental risks from casing failures. Describe methods of
detecting casing failures and propose an action plan in the event of a casing failure.
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4.8.2

Terrestrial Vegetation, Wetlands and Forest Resources

4.8.2.1

Baseline Information
Identify and discuss the following:
a) describe vegetation communities in the Study Areas, using, as appropriate, the Alberta
Vegetation Inventory (AVI) Standard AVI 2.1 and The Field Guide to Ecosites of Northern
Alberta (Beckingham and Archibald, 1996);
b) describe peatlands and wetlands in the Study Areas according to the Alberta Wetland
Inventory Standards Manual (AWI) Version 1.0;
c) the rare or endangered species, as listed by the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) and the Alberta Natural Heritage Information Centre
(ANHIC), for each landscape unit;
d) the ecosites in consideration of their potential to support rare plant species, plants for
traditional or medicinal purposes, old growth forests or other communities of limited
distribution. Consider their importance for local and regional habitat, sustained forest
growth, rare plant habitat and hydrologic regime;
e) identify and verify the presence of species of rare plants and the ecosite phases where they
are found, using reliable survey methods;
f) where landscape units are identified as rare , or where a significant percentage of a specific
type may be removed by the Project, describe their regional significance; and
g) the rarity or abundance of wetlands in the Local Study Area.

4.8.2.2

Methodology
Provide the following:
a) map vegetation-related information, including vegetation communities, peatlands and
wetlands in the Study Areas. Map the project development footprint at a scale of 1:20,000.
Discuss any shortfalls in using AVI and AWI for mapping the Local Study Area;
b) a discussion of the adequacy of the Study Areas, information sources and assessment
methods for a cumulative effects assessment, including how baseline information was
collected to enable a detailed ELC of the Local Study Area to be completed; and
c) the selection criteria used to determine the Study Areas, including information sources and
assessment methods.

4.8.2.3

Impact Assessment
a) identify the amount of vegetation and wetlands to be disturbed during each stage of the
Project;
b) discuss any potential effects the Project may have on rare plants and areas with high rare
plant potential habitat;
c) produce an ELC map that shows pre-disturbance and reclaimed land surfaces. Comment on
the importance of size, distribution and variety of these landscape units for timber harvesting,
traditional use and other land uses from both a local and regional perspective;
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d) discuss temporary (including the timeframe) and permanent changes to vegetation and
wetland communities:
i. comment on the significance of the effects and their implications for other environmental
resources (habitat diversity and quantity, water quality, erosion potential, soil
conservation, recreation and other uses),
ii. comment on the sensitivity to disturbance (including acid deposition), as well as the
techniques used to estimate sensitivity to disturbance and reclamation, of each vegetation
community and discuss permanent and temporary changes,
iii. predict the anticipated effect of the Project on wetlands in conjunction with other projectinduced variations in hydrology habitat quality and wildlife populations, and
iv. discuss the impact of any loss of peatlands or surface wetlands, as well as how this will
affect land use, fragmentation and biodiversity;
e) identify and evaluate the extent of potential effects such as ecosystem fragmentation and
introduction of non-native plant species on native species composition and changes to plant
communities;
f) determine the amount of commercial and non-commercial forest land base that will be
disturbed by the Project. Compare the pre-disturbance and reclaimed percentages and
distribution of all forested communities in the Local Study Area. Provide Timber
Productivity Ratings for the Local Study Area lands, including identification of productive
forested, non-productive forested and non-forested lands;
g) determine how the project disturbance impacts Annual Allowable Cuts and quotas within the
Forest Management Agreement. Discuss opportunities to integrate this project with other
resource development activities such as logging; and
h) comment on the significance of the residual effects on vegetation resources, peatlands and
wetlands, and their implications for other environmental resources.
4.8.2.4

Mitigation
Provide the following:
a) a detailed mitigation strategy that will minimize Project impacts in the Study Areas;
b) a plan to mitigate the adverse effects of site clearing on rare plants, existing cutblocks, runoff
and water quality. Identify any setbacks proposed around environmentally sensitive areas
such as surface waterbodies, riparian areas and peatlands/wetlands;
c) a discussion of measures and techniques that will be used to minimize the impact of peatland
and wetland loss;
d) plans to return disturbed areas to a self-sustaining habitat equivalent to pre-disturbance
conditions, considering factors such as biological capability and diversity, and end land use
objectives; and
e) in addition to equivalent land capability principle, discuss from an ecological perspective the
expected timelines for establishment and recovery of vegetative communities and the
expected differences in the resulting vegetative community structures.
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4.8.3

Wildlife

4.8.3.1

Baseline Information
Identify and describe the following:
a) existing wildlife resources (amphibians, reptiles, birds and terrestrial and aquatic mammals),
their use and potential use of habitats in the Study Areas;
b) wildlife species composition, distribution, relative abundance, seasonal movements,
movement corridors, habitat requirements, key habitat areas, and general life history in the
Study Areas; and
c) include current field data for all key indicator species and species of concern, including those
listed by Alberta (at risk, may be at risk, and sensitive list species in the General Status of
Alberta Wild Species 2000, or update) and COSEWIC (endangered, threatened, and special
concern species in Canadian Species at Risk).

4.8.3.2

Methodology
Provide the following:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) key indicator species and provide rationale and selection criteria;
c) current field data to establish baseline conditions, using recognized sampling protocols; and
d) if habitat models are used to evaluate impacts, models will be modified, calibrated and
validated by comparing model predictions with wildlife data from the Local Study Area.
Monitoring data from existing projects should be included to the extent it is available to the
proponent.

4.8.3.3

Impact Assessment
Discuss the following:
a) the anticipated changes to wildlife in the Study Areas;
b) the potential adverse impacts on wildlife populations (including indicator species and
sensitive species), habitat use, habitat availability/quality and food supply during all phases of
the Project. Consider habitat loss, abandonment, reduced effectiveness, fragmentation or
alteration as it relates to reproductive potential and recruitment for regional wildlife
populations over the life of the Project;
c) the spatial and temporal changes to habitat (type, quality, quantity, diversity and distribution)
and to wildlife distribution, relative abundance, movements, habitat availability include:
i. anticipated effects on wildlife as a result of changes to air, water, including both acute
and chronic effects on animal health, and
ii. anticipated effects on wildlife due to improved or altered access into the area, (e.g.,
vehicle collisions with wildlife, obstructions to daily or seasonal movements, noise
effects and hunting pressure) during operations and after Project closure;
d) the mapped changes in habitat distribution and fragmentation anticipated from the project and
other planned activities, and their implications; and
e) residual impacts to wildlife and wildlife habitat and discuss their significance in the context
of local and regional wildlife populations.
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4.8.3.4

Mitigation
Discuss the following:
a) a strategy and mitigation plan to minimize impacts on wildlife habitat and populations
through the life of the Project and to return productive wildlife habitat to the area,
considering:
i. habitat enhancement measures and a schedule for the return of habitat capability to areas
impacted by the Project,
ii. consistency of the plan with applicable regional, provincial and federal wildlife habitat
objectives and policies,
iii. the need for access controls or other management strategies to protect wildlife during and
after project operations, and
iv. monitoring programs to assess predicted wildlife impacts from the Project and the
effectiveness of mitigation strategies and habitat enhancement measures, giving special
attention to sensitive species in the Local Study Area;
b) the potential to return the Project Development Area to pre-disturbance wildlife
habitat/population conditions;
c) the use setbacks to provide for the protection of riparian habitats, interconnectivity of such
habitat and the unimpeded movement by wildlife species using the habitat; and
d) measures that will be taken to prevent habituation of wildlife, the potential for humanwildlife encounters and consequent destruction of wildlife (e.g., black bears), including any
staff training program, garbage containment or regular follow-up.

4.9

Biodiversity and Fragmentation

4.9.1

Baseline Information
Provide the following:
a) within selected taxonomic groups, discuss the presence and abundance of species in each
ecosite phase or ecological type;
b) species lists and summaries of observed and estimated species richness and evenness for each
ecosite phase or ecological type;
c) a ranking of each ecological unit for biodiversity potential;
d) a measure of biodiversity on baseline sites that are representative of the proposed reclamation
ecosites;
e) the variety, distribution and abundance of non-biotic systems including , but not limited to,
landforms and waterbodies, at the local, regional and landscape levels of biodiversity
analysis; and
f) the current level of habitat fragmentation in the Study Areas.
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4.9.2

Methodology
Provide and discuss the following:
a) using the definition for biodiversity provided in the Canadian Biodiversity Strategy (1995),
determine the suite of target elements that will be used to assess biodiversity in terrestrial and
aquatic ecosystems in order to characterize the existing ecosystems and that will be used to
represent broad taxonomic assemblages;
b) the process and rationale used to select biotic target elements for biodiversity;
c) the collection of baseline information in each terrestrial and aquatic community using a
suitable proportional sampling method to provide sufficient plots in each ecosite phase and
statistically sound data;
d) the combination of measures of species richness, overlap in species lists, significance of
individual species or associations, uniqueness and other appropriate measures to rank
ecological units for biodiversity potential. Provide the rationale and techniques for the
chosen ranking system;
e) Canadian Natural’s participation in regional programs that will allow for the collection and
submission of baseline information in a timely manner; and
f) the techniques used in the fragmentation analysis.

4.9.3

Impact Assessment
Discuss the following:
a) the contribution of the Project to any anticipated changes in regional biodiversity;
b) how changes in biodiversity could potentially impact local and regional ecosystems; and
c) the anticipated level of habitat fragmentation in the Study Areas as a result of the Project, the
principle factors contributing to fragmentation and the extent of potential effects from
fragmentation (e.g., potential introduction of non-native plant species on native species
composition and any changes to plant communities).

4.9.4

Mitigation
Discuss the following:
a) measures to minimize changes in regional biodiversity resulting from the Project; and
b) biodiversity monitoring programs and management thresholds that Canadian Natural will
implement either individually or in cooperation with other operators or regional initiatives.

4.10

Land And Resource Use

4.10.1 Baseline Information
Describe the following:
a) the existing recreational, commercial, residential, institutional, industrial, tourism,
cultural/historical, trapping, hunting, traditional land uses and other outdoor recreational
activities in the Study Areas;
b) unique sites or special features in the Study Areas, such as Natural Areas, Environmentally
Significant Areas archaeological sites or Heritage Rivers. Indicate the location and
significance of the caribou protection area; and
c) discuss the quantity and quality of aggregate resources in the Study Areas.
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4.10.2 Methodology
Identify the following:
a) any land use policies and resource management initiatives that pertain to the Study Areas.
Discuss how the proposed development will be consistent with the intent of the guidelines
and objectives of these initiatives; and
b) the process for addressing the needs of other users in the Study Areas.
4.10.3 Impact Assessment
Discuss the following:
a) the potential impact of the Project on the identified land uses and public access during and
after development activities;
b) the aesthetic characteristics of the facilities with respect to the existing landscape;
c) any impacts of the Project on special features in the Study Area;
d) the impact of development and reclamation on commercial forest harvesting in the Project
Area;
e) the impact of the development on aggregate resources in the Study Areas; and
f) the implications of those land and resource use policies for the Project, including any
constraints to development.
4.10.4 Mitigation
Discuss the following:
a) identify measures to mitigate the potential land use impacts resulting from the Project;
b) how regional environmental management initiatives from RSDS and CEMA will be
incorporated into Canadian Natural’s land use plan;
c) how reclamation will restore existing land use potentials considering any recommendations of
the Oil Sands Mining End Land Use Committee and the Cumulative Environmental
Management Association, Reclamation Working Group that are applicable to in-situ oil sands
operations;
d) opportunities for timber salvage, revegetation, reforestation and harvest for the reduction of
fire hazard; and
e) mitigative measures to conserve aggregate resources.

5.0

PUBLIC HEALTH AND SAFETY
Describe those aspects of the Project that may have implications for public health and the
potential impacts of the Project to public health. Identify and discuss the following:
a) the data and methods Canadian Natural used to assess impacts of the Project on human health
and safety;
b) the potential health implications of the compounds that will be released to the environment
from the proposed operation in relation to exposure limits established to prevent acute and
chronic adverse effects on human health;
c) the human health impact of the potential contamination of country foods and natural food
sources taking into consideration all project activities;
d) information on samples of selected species of vegetation known to be consumed by humans;
e) the potential to increase human exposure to contaminants from changes to water quality, air
quality and soil quality taking into consideration all project activities;
f) the cumulative health effects that are likely to result from the Project in combination with
other existing, approved and planned projects;
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g) document any health concerns identified by Aboriginal stakeholders due to the impacts of
existing industrial development and of the Project specifically on their traditional lifestyle.
Determine the impact of the Project on the health of Aboriginal stakeholders and identify
possible mitigation strategies;
h) as appropriate, anticipated follow-up work, including regional cooperative studies. Identify
how such work will be implemented and coordinated with ongoing air, soil and water quality
initiatives;
i) the potential health and safety impacts due to higher regional traffic volumes and the
increased risk of accidental leaks and spills;
j) the health and safety concerns raised by stakeholders during consultation on the Project;
k) a summary of Canadian Natural’s emergency response plan and discuss mitigation plans to
ensure workforce and public safety during pre-construction, construction, operation and
reclamation of the Project. Include prevention and safety measures for wildfire occurrences,
accidental release or spill of chemicals to the environment and failures of structures retaining
water or fluid wastes;
l) how local residents will be contacted during an emergency and the type of information that
will be communicated to them;
m) the existing agreements with area municipalities or industry groups such as safety cooperatives, emergency response associations and municipal emergency response agencies;
and
n) the impacts of the proposed Project on the quality of health care services. Identify and
discuss the mitigation plans that will be undertaken to address this issue. Provide a summary
of any discussions that have taken place with the Regional Health Authority concerning
potential health care services.

6.0

TRADITIONAL ECOLOGICAL KNOWLEDGE AND TRADITIONAL LAND
USE
Provide details on the consultation undertaken with potentially affected Aboriginal communities
with respect to traditional ecological knowledge and traditional land use:
a) provide results of consultation with Aboriginal communities to determine the extent of
traditional land uses of the Local Study Area, including requirements of The Government of
Alberta’s First Nations Consultation Guidelines on Land Management and Resource
Development (2006);
b) identify the traditional land uses including fishing, hunting, trapping, plant harvesting
(nutritional and medicinal) and cultural use;
c) discuss the vegetation and wildlife used for nutritional and medicinal purposes;
d) identify cabin sites, spiritual sites and graves; and
e) determine the project and cumulative impact of development on these uses and identify
possible mitigation strategies.
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7.0

HISTORICAL RESOURCES
Describe those aspects of the Project that may have implications for historical resources and
provide the following:
a) details of the consultation with Alberta Community Development and Aboriginal
communities with respect to Historical Resources;
b) a Historical Resource Impact Assessment (HRIA) for the Project to Alberta Community
development, and any other interested, prior to or at the same time as the submission of the
EIA report to Alberta Environment. Summarize the results of the HRIA;
c) a general overview of the results of any previous historical resource studies that have been
conducted in the Study Areas, including archaeological resources, palaeontological resources,
historical period sites, and any other historical resources as defined within the Historical
Resources Act;
d) documentation of any stakeholder concerns with respect to the development of the Project
based on the historical significance of sites within the Local Study Area; and
e) an outline of the historical resources management program and schedule of field
investigations that may be required to further assess and mitigate the effects of the Project on
historical resources.

8.0

SOCIO-ECONOMIC FACTORS

8.1

Baseline Information
Describe the baseline (existing) socio-economic conditions and trends in the region and for
communities in the region.

8.2

Methodology
Describe the selection criteria for the Regional Study Area, information sources and assessment
methods.

8.3

Impact Assessment
Provide the following:
a) documentation of any concerns related to socio-economic conditions that have been raised by
the local municipality or any other stakeholder in the region;
b) information on the potential socio-economic impacts of the Project related to:
i. local employment opportunities,
ii. local business opportunities,
iii. stresses placed on public services and infrastructure,
iv. traffic and traffic safety,
v. regional and provincial economic benefits,
vi. housing and availability of affordable housing,
vii. medical facilities and health services,
viii. effects on trapping, hunting and fishing,
ix. effects on recreational activities, and
x. effects on First Nations and Métis (e.g., traditional land use and culture);
c) an analysis of the significance of the socio-economic impacts;
d) a discussion about the timing of workforce requirements for construction and operation.
Include a breakdown of the total number of jobs to be created along with a description of
when peak activity periods will occur;
e) a description of the overall engineering and contracting plan for the project;
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a summary of any discussions that have taken place with the Municipality concerning
potential housing shortages;
g) a discussion on the location of proposed construction camps, the number of workers they are
intended to house and outline what services will be provided in the camp (e.g., security,
recreation and leisure, medical);
h) an evaluation on the need for additional public services and infrastructure. Take into
consideration other projects that are reasonably anticipated during the life of the Project. This
will include consideration of housing, transportation, education/training, health and social
services, urban and regional recreation use, law enforcement and emergency preparedness;
Discuss options for mitigating any impacts;
i) a discussion on Canadian Natural’s policies and programs respecting the use of regional and
Alberta goods and services; and
j) an estimated breakdown of Alberta, other Canadian and non-Canadian industrial benefits for
engineering and project management, equipment and materials, construction labour and total
overall project.

8.4

Mitigation
Discuss the following:
a) plans and strategies to mitigate the socio-economic impacts of the Project, including work
undertaken with industry partners or regional stakeholders;
b) steps that have been undertaken by governments to identify and address socio-economic
concerns; and
c) plans to work with Aboriginal and other local residents and businesses with regard to
employment, training needs, and other economic development opportunities arising from the
construction and operation of the Project.

9.0

PUBLIC CONSULTATION
Document the public consultation program implemented for the Project including methods, the
type of information provided, the level and nature of Canadian Natural’s response, and provide
the following:
a) a description of the consultative process and how public input was obtained and addressed;
b) documentation of individual participation and attendance at each meeting, including records
of specific comments or issues raised by individuals present at the meetings;
c) a description and documentation of concerns and issues raised by the public, Canadian
Natural’s analysis of those concerns and issues, and the actions taken to address those
concerns and issues;
d) a description of how resolution of the concerns and issues was incorporated into the Project
development, impact mitigation and proposed monitoring; and
e) plans to maintain the public consultation process following completion of the EIA review to
ensure that the public will have an appropriate forum for expressing their views on the
ongoing development, operation and reclamation of the Project.
Consultation will include discussions with the following:
a) Alberta provincial representatives;
b) Federal government representatives;
c) Department of National Defence;
d) residents in surrounding areas as identified during the consultation process;
e) First Nations and Métis organizations;
f) commercial, industrial, recreational and traditional users; and
g) other potentially-affected parties.
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The following information is necessary to be submitted as part of the Application under the Water
Act (WA) or the Environmental Protection and Enhancement Act (EPEA). It may not be
necessary to be considered as part of the EIA report completeness decision-making process under
Section 53 of EPEA. Upon review of the information submitted, a final determination will be
made if it is necessary for the following information to be considered as part of the EIA report
completeness decision.

AIR Q UALITY ASSESSMENT
Provide via modelling maximum ground level concentration locations of NO2 and SO2 near the
vicinity of the central processing facility, plant or project. Provide ground-level concentrations in
50 or 100 m increments extending out from the central processing facility to 2 or 5 kilometres.

CONSERVATION AND CLOSURE PLAN
The reclamation and closure plan in the Application will address the following:
a) a soil conservation and reclamation plan for progressive reclamation in the project areas.
Outline the anticipated major timelines for reclamation activities with reference to the life span
of the proposed project;
b) provide an ecological context of the soil resource by supplying a soil survey report and maps
following the Soil Survey Handbook, Volume 1 (Agriculture Canada, 1987) to include Survey
Intensity Level 1 (SIL) 1 for the development footprint;
c) provide details about soil salvage indicating areas where salvage will occur (for the pads,
transportation routes, and any other similar activities), the depth and volume of soil to be
salvaged, soil storage locations and methods and relate the information to pre-development
conditions;
d) provide details on area of soil replacement indicating techniques, timing, depth, volume and
type of reclamation material;
e) provide information about the reclamation topography for well pads, roads, and facilities.
Identify contouring objectives, drainage restoration (surface and near-surface flow) and
erosion control;
f) discuss the methods that may be used to deal with potential soil compaction and contamination
problems in the Project Areas;
g) provide appropriately scaled maps of the area highlighting (where possible) the preceding
points;
h) discuss the potential to retain coarse woody debris for use in reclamation and to reduce the
need for slash burning after clearing;
i) provide a timber salvage plan, highlighting end land users and identifying proposed volumes
for removal by species and year for the Project. Provide a tracking mechanism to ensure the
appropriate utilization of the timber volumes by species to salvage per year, or periodically as
the Project progresses. Include opportunities for timber salvage, revegetation, reforestation and
harvest for the reduction of fuel hazards; and
j) provide a weed management plan including provisions such as those outlined in the Guidelines
for Weed Management in Forestry Operations (Forest Management Division directive 200106). This will detail how Canadian Natural will prevent the establishment and control the
spread of restricted and noxious weeds (as listed in the Alberta Weed Control Act) within the
Project Area.
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WATER S UPPLY, WATER MANAGEMENT AND WASTEWATER MANAGEMENT
Provide the following information:
a) how the water requirements for the Project will be met, including annual volumes from each
source (for non-saline groundwater sources, follow AENV’s Groundwater Evaluation
Guideline);
b) if non-saline water is being considered for steam generation, then a Tier 2 evaluation using
the Water Conservation and Allocation Guideline for Oilfield Injection (2005) is required;
c) the design details of facilities that will handle, treat and store wastewater streams and runoff
and include appropriate annual volumes;
d) the type and quantity of any chemicals used in water/wastewater treatment; and
e) design details for the potable water and sewage treatment systems for both the construction
and operation stages.

GROUNDWATER
Provide a detailed plan and implementation program for the protection of groundwater resources,
addressing;
a) a groundwater monitoring program for early detection of potential contamination and
assistance in remediation planning;
b) groundwater remediation options to be considered for implementation in the event that
adverse effects are detected; and
c) a program to monitor the sustainability of groundwater production.

S URFACE WATER
Provide a detailed plan and implementation program for the protection of surface water
addressing:
a) a surface water monitoring program to assess the performance of water management systems;
and
b) a water quality monitoring program for relevant substances.

OPEN
HOUSE
Proposed Kirby In-Situ
Oil Sands Project
Canadian Natural Resources Limited has announced
plans for the Proposed Kirby In-Situ Oil Sands
Project, located northwest of the Cold Lake Air
Weapons Range in the Regional Municipality of
Wood Buffalo. We encourage and welcome your
input on these plans and your participation in the
regulatory process for the proposed Project.
Please join us at one of our Open Houses to learn
more and to discuss these plans. A buffet dinner will
be served.

Date: February 20, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and
opportunity to talk to project team
6:30 p.m. to 8:00 p.m Presentation
and discussion
Place: Conklin Community Hall Conklin, Alberta

Date: February 22, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and
opportunity to talk to project team
6:30 p.m. to 8:00 p.m. Presentation
and discussion
Place: Lac La Biche Heritage Centre Lac La Biche, Alberta

We look forward to meeting with you at one of the
Open Houses. If you are unable to attend, but have
questions or comments, please call:
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A Kirby In-Situ Oil Sands Project disclosure
document is available by calling the information line
or at our website:
www.cnrl.com/assets/north_american_crude_oil_and
_liquids/kirby/
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OPEN HOUSE
Proposed Kirby In-Situ Oil Sands Project
Canadian Natural Resources Limited has announced
plans for the Proposed Kirby In-Situ Oil Sands Project,
located northwest of the Cold Lake Air Weapons Range
in the Regional Municipality of Wood Buffalo. We
encourage and welcome your input on these plans and
your participation in the regulatory process for the
proposed Project.
Please join us at one of our Open Houses to learn
more and to discuss these plans. A buffet dinner will
be served.

Date: February 20, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and opportunity
to talk to project team
6:30 p.m. to 8:00 p.m Presentation and discussion
Place: Conklin Community Hall Conklin, Alberta

Date: February 22, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and opportunity
to talk to project team
6:30 p.m. to 8:00 p.m. Presentation and discussion
Place: Lac La Biche Heritage Centre Lac La Biche, Alberta

We look forward to meeting with you at one of the Open
Houses. If you are unable to attend, but have questions
or comments, please call:
Kirby In-Situ Oil Sands Project Information Line:
780-826-8128
A Kirby In-Situ Oil Sands Project disclosure document is
available by calling the information line or at our
website: www.cnrl.com/assets/north_american_crude_
oil _and_liquids/kirby/
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OPEN HOUSE
Proposed Kirby In-Situ Oil Sands Project
Canadian Natural Resources Limited has announced plans for
the Proposed Kirby In-Situ Oil Sands Project, located northwest
of the Cold Lake Air Weapons Range in the Regional
Municipality of Wood Buffalo. We encourage and welcome your
input on these plans and your participation in the regulatory
process for the proposed Project.
Please join us at one of our Open Houses to learn more and to
discuss these plans. A buffet dinner will be served.

Date: February 20, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and opportunity to talk to
project team
6:30 p.m. to 8:00 p.m Presentation and discussion
Place: Conklin Community Hall - Conklin, Alberta

Date: February 22, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and opportunity to talk to
project team
6:30 p.m. to 8:00 p.m. Presentation and discussion
Place: Lac La Biche Heritage Centre - Lac La Biche, Alberta

We look forward to meeting with you at one of the Open
Houses. If you are unable to attend, but have questions or
comments, please call:
Kirby In-Situ Oil Sands Project Information Line: 780-826-8128
A Kirby In-Situ Oil Sands Project disclosure document is
available by calling the information line or at our website:
www.cnrl.com/assets/north_american_crude_
oil _and_liquids/kirby/
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Cold Lake SUn

OPEN HOUSE
Proposed Kirby In-Situ Oil Sands Project
Canadian Natural Resources Limited has announced plans for the
Proposed Kirby In-Situ Oil Sands Project, located northwest of the
Cold Lake Air Weapons Range in the Regional Municipality of
Wood Buffalo. We encourage and welcome your input on these
plans and your participation in the regulatory process for the
proposed Project.
Please join us at one of our Open Houses to learn more and to
discuss these plans. A buffet dinner will be served.

Date: February 20, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and opportunity to talk to
project team
6:30 p.m. to 8:00 p.m Presentation and discussion
Place: Conklin Community Hall - Conklin, Alberta

Date: February 22, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and opportunity to talk to
project team
6:30 p.m. to 8:00 p.m. Presentation and discussion
Place: Lac La Biche Heritage Centre - Lac La Biche, Alberta

We look forward to meeting with you at one of the Open Houses.
If you are unable to attend, but have questions or comments,
please call:
Kirby In-Situ Oil Sands Project Information Line: 780-826-8128
A Kirby In-Situ Oil Sands Project disclosure document is available
by calling the information line or at our website: www.cnrl.com/
assets/north_american_crude_oil _and_liquids/kirby/
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AB sweetgrass

OPEN
HOUSE
Proposed Kirby In-Situ
Oil Sands Project
Canadian Natural Resources Limited has
announced plans for the Proposed Kirby In-Situ Oil
Sands Project, located northwest of the Cold Lake
Air Weapons Range in the Regional Municipality of
Wood Buffalo. We encourage and welcome your
input on these plans and your participation in the
regulatory process for the proposed Project.
Please join us at one of our Open Houses to learn
more and to discuss these plans. A buffet dinner
will be served.

Date: February 20, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and
opportunity to talk to project team
6:30 p.m. to 8:00 p.m Presentation and
discussion
Place: Conklin Community Hall Conklin, Alberta

Date: February 22, 2007
Time: 3:30 p.m. to 6:30 p.m. Display and
opportunity to talk to project team
6:30 p.m. to 8:00 p.m. Presentation and
discussion
Place: Lac La Biche Heritage Centre Lac La Biche, Alberta

We look forward to meeting with you at one of the
Open Houses. If you are unable to attend, but have
questions or comments, please call:

Artist:

P r o d u c t i o n

Date: january 25, 2006
Size: 19.1 picas

Kirby In-Situ Oil Sands Project Information Line:
780-826-8128
A Kirby In-Situ Oil Sands Project disclosure
document is available by calling the information line
or at our website:
www.cnrl.com/assets/north_american_crude_
oil _and_liquids/kirby/
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Bonnyville Nouvelle

February 5, 2007
To Whom It May Concern
Re: Community Open House Invitation – Proposed Kirby In-Situ Oil Sands Project
Canadian Natural has prepared a proposed development plan for our Kirby In-Situ Oil
Sands Project located in northeastern Alberta in the Regional Municipality of Wood
Buffalo.
We would like to invite you to one of our two Community Open Houses so that we can
discuss our plans more fully with you, and obtain your input and suggestions on this
proposed in-situ development. A buffet dinner will be served.
Date: February 20, 2007
Time: 3:30 p.m. to 6:30 p.m.
Display and opportunity to talk to project team
6:30 p.m. to 8:00 p.m.
Presentation and discussion
Place: Conklin Community Hall – Conklin, Alberta
_______________________________________
Date: February 22, 2007
Time: 3:30 p.m. to 6:30 p.m.
Display and opportunity to talk to project team
6:30 p.m. to 8:00 p.m.
Presentation and discussion
Place: Lac La Biche Heritage Centre – Lac La Biche, Alberta

If you are unable to attend one of these Open Houses, but have question or comments
on our proposed Kirby Project, or any aspect of our operations, please call the Project
Information Line: 780-826-8128 (please call collect if long distance).
We look forward to meeting with you at the Open house and welcome your input.
Sincerely,
Canadian Natural Resources Limited

Tim van Goudoever
Project Manager

Welcome
Proposed Kirby In-Situ
Oil Sands Project

To develop people to work together
to create value for the Company’s shareholder,
by doing it right with fun and integrity

About Canadian Natural
l One of Canada’s largest independent oil and

natural gas companies
p
p
p

exploration
development
production

l More than 3,000 employees
l Operations throughout Western Canada
l International operations
p North Sea
p Offshore West Africa

Our Vision
Health & Safety

Environment

Community

l Conduct all operations in a way that identifies, minimizes

and mitigates harm to the health and safety of employees,
contractors, the public, environment
l Work co-operatively and effectively with communities,

government agencies and interested stakeholders
p
p

reduce potential impacts of our operations
maximize opportunities for economic participation

l Committed to a long-term presence in the communities

where we operate
l Work together with community and industry groups to

ensure a better, sustainable energy industry
l Integrate health and safety, environmental management and

community planning into all aspects of our operations

Canadian Natural’s
Operations in this Region
l Conventional and Thermal Operations
p second largest producer of bitumen recovered by thermal
processes in Canada
p some of the best thermal oil sands assets in Canada, which we
are developing with in-situ technology
p employ more than 600 people and hundreds of contractors
l Oil Sands Mining Operations
p our Horizon Project is located near Fort McMurray
p currently in development
p operations to begin 2008

Proposed Kirby In-Situ
Oil Sands Project
l Located approximately 85 km northeast of Lac La Biche in the

Regional Municipality of Wood Buffalo

Our Proposed Plans:
l Use of Steam Assisted Gravity Drainage (SAGD) technology
p to recover bitumen from the in-situ oil sands resources
l Construction of four well pads near the processing facility
p up to eight more to be built over a 15-year period
l Construction of a bitumen

processing facility
p
p

capacity of 30,000 barrels
per day
will include water recycling/
treatment facilities for steam
generation

l Construction of a centralized

steam generation plant
p

use of  natural gas as the
main fuel

Project Location

Proposed Kirby Project Area

Kirby Area
in Relation to
Other Oil and Gas
Industry Operations

Project Need

l World-wide energy demands for 30-50 years offer unique

opportunity to capture value from Alberta’s oil sands
l Canadian Natural’s conventional and thermal assets have
50-year life span
p

Kirby Project part of Canadian Natural’s long-term
development plan

Economic Benefits

l $600 million capital investment
l $300 million royalty and tax payments over 20 years
l 50 new staff, 10 full-time contract positions

Proposed Plans
l Groundwater makeup capability (brackish/saline and fresh)
3
p maximum 8,000 m /d for steam generation
3
p 1,500 m /d fresh groundwater for utility purposes
l Evaporation Water Treatment Process (Mechanical Vapour

Recompression or MVR)
p
p
p

improves water use efficiencies
minimizes makeup water volumes
reduces waste product streams (lime sludge pond not required)

l Development/improvement of infrastructure
p access roads, power and pipelines
l Tying into existing utilities
p electricity
p natural gas

Environmental Considerations
for the Kirby Project
Canadian Natural is committed to the following:
l Minimizing
p the use of makeup water
p air emissions
p the project footprint
l Maximizing
p water recycling for steam generation
p the use of brackish/saline groundwater as makeup water
l Protecting
p groundwater and surface water quality
l Improving
p energy efficiencies

Evaluation of Water Sources
l Investigating various groundwater sources
p brackish/saline and fresh water aquifers

Potential Fresh
Water Source
Potential Fresh
Water Source

Potential Groundwater
Source Aquifers

Reservoir
Potential Brackish/
Saline Water Source

Stratigraphic Layers shown in Relative Size

What is Brackish/Saline Water?

Brackish/saline water is unsuitable for human or
agricultural consumption. Use of brackish/saline water does
not affect fresh water aquifer levels.

Benefits of Mechanical Vapour
Recompression (MVR) as
Compared to Conventional
Lime Softening Systems
l MVR
p improved water use efficiencies
p reduced water makeup

																								

95% steam
5% disposal

l Lime Systems

75% steam
25% disposal
l Disposal
p MVR uses salt cavern disposal
p eliminates lime sludge ponds
p reduces surface disturbance
p reduces potential of groundwater contamination

Steam Assisted Gravity
Drainage (SAGD)
What is SAGD?
l Drilling of well pairs into the bitumen-bearing McMurray

Formation
l Steam generated at plant site is injected into the upper well
p
p

this heats and liquefies the bitumen
allows bitumen to gravity drain to lower producer well with
condensed steam

l Bitumen/water mixture is pumped to the surface
l Transported by pipeline to the central plant for separation
p diluent is added to the bitumen and product transported to
market via pipeline
p separated water is treated and recycled
p produced gas is used as fuel for steam generation

SAGD Production Process

!Horizontal Steam Injector Well
!Horizontal Producer Well

Proposed Kirby Process Flow

Commitment to the
Regulatory Process
Canadian Natural will
submit:
l An integrated regulatory

application and an
Environmental Impact
Assessment (EIA)
p
p

Alberta Energy and
Utilities Board
Alberta Environment

Proposed Kirby Project Schedule
2006

Task

Geological review and development plan
Environmental Impact Assessment baseline studies
(baseline data from the 2002 EIA also to be used)
Public consultation and community relations
Project disclosure
Community open houses
Public input on proposed EIA Terms of Reference
Stakeholder input incorporated into development plan
Regulatory application/EIA preparation and review
File application/EIA
Regulatory process/decision
Facilities construction and initial pad drilling
Commissioning/steam generation/production

2007

2008

2009

2010

2011

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

r

r

Opportunities for
Stakeholder Input
Opportunity for Stakeholder Input
and Canadian Natural Follow-up

Project Activity
Project Disclosure /
Announcement

Notice re: Proposed
Terms of Reference for
Environmental Impact
Assessment

Inform stakeholders and regulators about our
proposed Kirby Project development plans.
Canadian Natural to schedule meetings/discussions
with stakeholders as required.
Opportunity to provide written input to Alberta
Environment and Canadian Natural on draft Terms
of Reference; typical notice period is 45 days.

Community Open Houses Discussions with area stakeholders on preliminary

Anticipated Timing
December 6, 2006

December 6 2006 to
February 5, 2007

February/March 2007

development plans.

Project Updates

Stakeholder input to be documented; Canadian
Natural will follow-up as required.
As more information becomes available on plans,
Ongoing
Canadian Natural will advise stakeholders through
means such as:
n Open houses
n Presentations/discussions with stakeholder groups
n Web site updates
n Newsletters and mailouts.
Canadian Natural will continue to follow-up with
stakeholders on their input.

Notice of Joint EUB and
Alberta Environment
Regulatory Application

Following submission of the application,
stakeholders have the opportunity to review the
application and file written submissions related to
the project; minimum notice period is 30 days.

October 2007

l Project Phone Line: 780-826-8128
l Email: kirbyproject@cnrl.com
l Website: www.cnrl.com/assets/north_american_crude_oil_

and_liquids/kirby/

Environmental Impact
Assessment (EIA)
l Baseline studies are underway, and will continue

through 2007
l EIA will assess potential impacts of the project on:
p
p
p
p
p

Surface and ground water
Fish and fish habitats
Air quality and noise
Soil and terrain
Wildlife

p
p
p
p
p

Vegetation
Biodiversity
Historical resources
Resource use
Traditional land use

l Socio-Economic Impact Assessment will include:
p Workforce assessments
p Housing requirements
p Traffic demands
p Public service needs
l Proposed mitigation measures will be identified

Building Relationships
with Stakeholders
l We encourage and welcome your input
p planned and existing operations
l We continue to make ourselves highly accessible
l We will acknowledge how we have considered your input

Working with Stakeholders
l Multi-stakeholder forums which address:
p environmental issues
p cumulative impacts of regional development
l Canadian Natural continues to take a leadership role
p active participation in committees

Building Futures
Scholarship Program
l for technical or trades training related to oil & natural gas
l for students in communities near our operations

Many outstanding careers such as:
l
l
l
l

Heavy Equipment Operator
Petroleum Technology
Oil Sands Operator
Instrumentation Technology

l
l
l

Power Engineer
Process Operator
Heavy Oil Operations

Are you eligible?
See our web site: www.cnrl.com/careers/futures.htm

Providing Material & Service
to Canadian Natural
What is pre-qualification?
l First step in potentially working for Canadian Natural
l Classifies contractors according to their expertise and

capability prior to invitations to tender
l Ensures businesses have codes of practice in place
p safe, environmentally responsible and financially
secure business
l Benefits both the contractor and Canadian Natural
l Pre-qualification does not guarantee a tender opportunity
l Pre-qualification is standard practice in industry

Why Are We Asking for
Pre-qualification?

l Identifies contractors who are interested and qualified to

work with Canadian Natural
l Ensures consistency and equitability in our contracting

process
l Ensures a safe and environmentally responsible workplace
l Protects our investment

Building
Futures
Scholarship
Program

Are you eligible?

About
Building Futures
Scholarships
Throughout our oil and natural gas
activities, Canadian Natural works hard to
provide employment and business
opportunities for the communities and
regions in which we do business. We also
realize the importance training and
education play in helping people to take
advantage of the many outstanding career
and economic prospects available at our
field operations.

Q/A: Some
frequently asked
questions about
Building Futures
Scholarships
Q: Who is eligible to apply?
Students in communities where Canadian
Natural has operations are eligible to apply.
Priority will go to those applicants
seeking training in trades and technical
areas related to the oil and natural gas
industry. Potential for employment at field
operations is an important consideration.
The Building Futures Scholarship Program
accepts applications from students in all
stages of their academic lives: mature
students, part-time students, students with
some post-secondary education, or those
just finishing Grade 12. You need at least a
C+ average and a commitment to maintain
at least that average to be eligible.

Q: What type of training and
education is Canadian Natural most
interested in supporting?

We are proud to offer the Building Futures
Scholarship Program as one of the ways
we contribute to the quality of life in the
communities where we do business. We
continually strive to review the program to
ensure it remains accessible, meet the needs
of participants, and creates value for
everyone involved.

The focus of the scholarship program is on
training and education that will provide a
student with career opportunities in oil and
natural gas field operations. For example,
previous scholarship winners have taken
programs in such diverse areas as power
engineering, mine operations, heavy
equipment operations, instrumentation
technology and petroleum engineering
technology.

Q: Is there a set amount for each
scholarship?
The amount of each scholarship is based
upon student need as identified in the
estimated expenses that must be submitted
with each application. The Building Futures
Advisory Committee, which includes
representation from Aboriginal
communities and Canadian Natural
production, operations and community
relations staff, has the flexibility to
determine how many scholarships are
awarded and their amounts. The maximum
scholarship is $3,000.

Q: What expenses does the
scholarship cover?
Eligible expenses to be paid from the
scholarship include tuition, student fees,
textbooks and supplies and some living
costs—particularly for students who attend
educational institutions away from home.
Existing scholarships or bursaries can be
supplemented. Costs such as day care and
transportation will also be considered.

Q: If I receive a Building Futures
Scholarship and successfully
complete that year of study, can
I apply for scholarships in
subsequent years?
Yes, the Building Futures Advisory
Committee will consider such applications.
Additional scholarships are awarded at the
discretion of the Committee, as funds
permit and on the merits of the new
application.

Q: When I complete my course,
am I required to work for
Canadian Natural?
There is no requirement, but if you are
interested in employment with Canadian
Natural after you graduate, or as a
summer student or as part of your
practicum, we encourage you to contact us.
With the growth of our operations, we are
always interested in hiring qualified
individuals to be part of our world-class
team. That’s one of the reasons we
developed the Building Futures program.

Q: With the application form, Canadian
Natural has requested a career plan.
Can you tell me what this involves?
The career plan should be a one-page letter
that provides the following information:
n the course or program you wish to take
and its time frame
n the skills or talents you possess and how
you meet the necessary program
requirements
n your involvement in the community
and/or school projects and
extra-curricular activities (you can
include letters of reference that
highlight your leadership skills and
your contribution to your community)
n your long-term career goals, including
your commitment to complete your
program of study and the type of career
you want.

Q: How do I apply?
Simply complete the Building Futures
Scholarship application form in full. The
application form is available at our web
site: http://www.cnrl.com/careers/building_futures.html
Along with the application form you will
need to submit:
n your one-page career plan letter
n transcripts
n a letter of acceptance from the
educational institution.
Mail or deliver your application to Canadian
Natural at the address shown on the form
by the application deadline.

Q: What is the application deadline?
Your application must be received by
Canadian Natural before you start your
term of studies. Please choose one of
these three deadlines:
n April 15—studies start in the Spring
n August 15—studies start in the Fall
n December 15—studies start in
the Winter.

Highlights of the
Building Futures
Scholarship
Program
n Scholarships up to $3,000 are available

for technical or trades training related
to the oil and natural gas industry
n The Building Futures program assists

students in communities near
Canadian Natural field operations
n An important focus is supporting

education and training for Aboriginal
students who live near our operations
n Mature students are encouraged

to apply
n Training programs must be at accredited

institutions offering apprenticeships,
diplomas, certificates or degrees
n Applicants must provide a career plan,

necessary transcripts and a completed
application form
n The Building Futures Advisory

The Building Futures Advisory Committee
reviews applications shortly after each
deadline. A decision on each applicant is
generally made within four weeks of the
deadline dates. We will notify you of
the decision.

Committee reviews and evaluates
all applications against the
following criteria:
• commitment
• motivation
• enthusiasm
• school average and performance
• involvement in community and
volunteer activities
employment
potential at oil and
•
natural gas field operations

About Our
Operations
Canadian Natural is a senior independent
oil and natural gas exploration,
development and production company
based in Calgary, Alberta. Our operations
are focused in Western Canada, the North
Sea and Offshore West Africa. We have
more than 3,000 employees worldwide.
Please see our web site for more
information: www.cnrl.com

Canadian Natural’s people live by a
mission statement that supports
initiatives such as Building Futures:

To develop people
to work together
to create value
for the Company’s shareholders
by doing it right
with fun and integrity.
For more information on the Building Futures
Scholarship Program and to obtain scholarship
application forms, please contact:
Building Futures Scholarship Program
Canadian Natural Resources Limited
2500, 855 – 2 Street S.W.
Calgary, AB T2P 4J8
Phone: 403-517-6700
Scholarship web site:
www.cnrl.com/careers/building_futures.html
Application forms are also available at any
Canadian Natural office.

Canadian Natural’s
Mission Statement
“To develop people to work together
to create value for the Company’s
shareholders by doing it right with
fun and integrity.”

Links and Contacts
Canadian Natural Employment Opportunities
Current job listings are available on our
website.
www.cnrl.com/careers

Alberta Learning Information Services
The Alberta government website includes
occupational information and career
planning tools.
http://alis.gov.ab.ca/career

Petroleum Human Resources Council of Canada
Information about the petroleum industry in
Canada and its human resource needs. Links to
career websites are provided.
English: www.petrohrsc.ca/english/careers01.html
Français: www.petrohrsc.ca/francais/index.html

Petroleum Services Association of Canada
A look into what it’s like to work in
the oil and gas sector in Canada.
www.careersinoilandgas.com

Are you a Canadian Natural Employee?
You are:
¸ dynamic
¸ talented
¸ a problem-solver
¸ self-motivated
¸ brimming with initiative
¸ excited by a challenge
¸ grounded with a strong work ethic

And you know how to have fun!

Canadian Natural Resources Ltd.
Suite 2500, 855 – 2 Street SW
Calgary, Alberta T2P 4J8
Phone 403.517.6700
www.cnrl.com

Come Deliver
the Future
with Us

Canadian Natural is a senior independent oil
and natural gas exploration, development and
production company based in Calgary, Alberta.
Our operations are focused in Western
Canada, the North Sea and Offshore West
Africa.

A Great Place to Start

Are You Considering a Trade?

Please check our website for updated job
postings:
Conventional Oil and Gas: www.cnrl.com/careers

Furthering your education or training in a trade,
through an apprenticeship or other skill-training
will help prepare you for your career at
Canadian Natural.

We are committed to a long-term presence in
the communities where we operate – not only
through business activities, but also through our
support of community organizations and
initiatives.

Horizon Oil Sands: http://careers.cnrl.com/Horizon

For a list of institutions, please go to:

We currently have over 3,000 employees and
hundreds of contractors working in our
operations. Looking to the future in our
conventional oil and gas operations, we plan
to double our production over the next seven
years, which will require up to 2,000 jobs to be
filled.
As our Horizon Oil Sands Project is moving into
production in 2008, we are already in the
process of recruiting another 2,400 people.
We are proud to be an equal opportunity
employer, creating a diverse organization of
highly skilled individuals.

We have area offices in:
n
Bonnyville, AB
n
Edson, AB
n
Fort McMurray, AB
Horizon Oil Sands Project
n
Fort St. John, BC
n
Grande Prairie, AB
n
Lloydminster, AB
n
Medicine Hat, AB
n
Slave Lake, AB
n
St. Albert, AB.

Inspiring Ideas
As our company
continues to grow, we
anticipate a strong
demand for all our
corporate and field
positions. For our
conventional oil and gas operations, some jobs
to think about would be:
n
Accountant
n
Administrator
n
Engineer
n
Field or Plant Operator
n
Geologist
n
Geophycisist
n
Information Technologist
n
Land Administrator.
Summer Students and Entry Level Positions
As our company grows, and to fulfil our
mission statement “to develop people,” we
believe it is our responsibility to provide new
graduates with the on-the-job training they
could not experience in a classroom setting.
It is our goal to develop a strong relationship
between Canadian Natural and our
employees from the very beginning of their
careers. This is your opportunity to build a
rewarding career – and have some fun while
you’re doing it. It’s time to make your dreams
and ambitions a reality at Canadian Natural.
Co-ops
We support the hands-on training of
students in co-op programs from many
Canadian schools and training facilities.

Alberta: www.tradesecrets.gov.ab.ca
British Columbia: www.itabc.ca
Saskatchewan: www.saskapprenticeship.ca

The Building Futures Training and
Education Program
Since 2002, we have awarded over $500,000
in scholarships to more than 400 students
living near our operations.
To encourage training in the oil and natural
gas industry, we also provide funding to
educational institutions near our operations.
For information about who is eligible for a
Building Futures scholarship, please visit our
website.

Delivering
the Future
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Follow-up: Open Houses
KIRBY IN-SITU OIL SANDS PROJECT
April 2007

Open House Highlights

Canadian Natural Resources Limited is preparing a
development plan for its proposed Kirby In-Situ Oil
Sands Project, located approximately 85 kilometres
northeast of Lac La Biche, in the Regional Municipality
of Wood Buffalo.

A Quick Look at the
Proposed Kirby Project

Since publicly announcing the Kirby Project in
December 2006, Canadian Natural has been conducting
studies, which include:
n

In late 2006, we advised stakeholders of our
preliminary plans by issuing the Kirby In-Situ Oil Sands
Project Public Disclosure Document, December 2006, as
well as meeting personally with many community
leaders. To further update stakeholders on the
progress of the Kirby Project, we recently held three
open houses in the following communities:
n
n
n

Project Update April 2007

Conklin, February 20, 2007
Lac La Biche, February 22, 2007
Anzac, March 7, 2007

The Kirby Project will be located in Township 73,
Ranges 7 and 8, and Township 74, Range 8, west of
the 4th meridian. The central processing facility
will have the capacity to produce 30,000 barrels of
oil per day or 4,800 cubic metres of oil per day.
Pending regulatory approval, production is
scheduled to begin in the late spring or early
summer of 2011.

n

n

These open houses allowed stakeholders to meet the
Kirby Project team, to request more detailed and
up-to-date information about the project,
as well as provide their input to the project
team.

Environmental information collection
l will continue through the spring and
summer of this year; and
l helps determine potential impacts the
project may have on water, wildlife, fish,
air, soil, vegetation, biodiversity, historical
resources, resource use and traditional land
use, as well as mitigation measures.
Geotechnical drilling program
l conducted in late February 2007; and
l helps us to understand site conditions
(foundation, soils, etc.) for facility design
and construction.
Facility design and the project cost estimate
l are still in development; and
l project cost is currently estimated to be
between $600 and $700 million.

Water supply and disposal evaluation
l started in January and will continue through
April 2007; and
l includes testing of the McMurray, Grand
Rapids and Empress geological formations.
Twenty-eight stratigraphic wells
l drilled in the first quarter of 2007;
l core samples taken from stratigraphic wells
(test wells) helped provide a better
understanding of the resource and are used
to gather information about the physical
properties of both the bitumen and the
reservoir in which the bitumen is contained;
l this process should be finished late spring or
early summer 2007. Based on these results,
we will drill more of these wells for further
study in the first quarter of 2008.

n

n

What Happens Next?

This newsletter contains the updated project
information, as well as highlights of
discussion at all three open houses. We have
also provided some additional background
in the Highlights of Discussion section of this
newsletter for the benefit of individuals who
were unable to attend an open house.

Our anticipated date for submission of the
regulatory applications and EIA is mid-September
2007. Notices informing the public of this submission
will be published in local newspapers. Stakeholders
will have the opportunity to review these documents
and to provide their views and potential concerns.
The documents will describe:

Potential Groundwater Source Aquifiers

Canadian Natural views the stakeholder
consultation process as open and ongoing.
We will continue to welcome your input
as we prepare our regulatory applications.
Preparation of these applications and our
Environmental Impact Assessment (EIA) are
underway and will continue through the
summer. We are planning to submit these
documents to the Alberta Energy and
Utilities Board (EUB) and Alberta
Environment (AENV) in September 2007.

n
n
n
n
n

the project plans
the environmental resources in the Kirby area
possible environmental impacts from the project
how Canadian Natural intends to mitigate these
impacts
how Canadian Natural is considering stakeholder
input

Canadian Natural is committed to consulting with
stakeholders leading up to this submission, so we can
address potential issues, concerns and opportunities
related to the proposed development. We will
continue to make ourselves highly accessible to
stakeholders on any aspect of our operations.

Kirby In-Situ Oil Sands
Project Location
page 2

page 3

Highlights of Discussion:
What You Wanted to Know
As a local business owner, I would like Canadian
Natural to consider me for contract opportunities on
the Kirby Project. What should I do?

Will the use of brackish/saline water for the Kirby
Project cause the ground to cave in?
A drop in the ground’s surface due to the removal of
groundwater will not be a concern because the water
we will be removing is found in tiny spaces between
clay or sand grains in the rock. The water is not in
large open spaces like underground rivers or caves that
could collapse.

We make reasonable effort to support local businesses
when they are qualified and competitively priced. We
pre-qualify all potential contractors to ensure they
meet certain standards. All potential contractors must
fill out a pre-qualification form and provide required
documentation before being considered for work. For
more information on becoming pre-qualified, please
email us at kirbyproject@cnrl.com or call our Project
Information Line 780-826-8128. Please call collect if
you are outside this calling area.
How will Canadian Natural monitor air emissions at the
Kirby Project site?

At the open houses, this idea of groundwater was
demonstrated by a jar of rocks filled with water. The
rocks represented grains of sand or clay. The rocks
held each other up, and kept their same form, whether
there was water in the jar or not. It is the grain-tograin contact that holds the ground up, not water,
making it safe to remove groundwater without the
ground caving in.

The emission monitoring requirements we are
anticipating for the Kirby Project include:
n

n

Continuous emission monitoring systems
l automatic sample collection system
l analyzers to measure chemical and physical
emissions characteristics
l data collection and reporting system
Manual emission surveys
l collection of stack emissions (where the
emissions leave the plant) by an individual
on either an annual or semi-annual basis

Have you considered the water needs of other projects
near the Kirby site? Will there be enough water for all
these projects?
Canadian Natural is investigating groundwater
availability and its impacts from the Kirby Project and
other projects in the area for the EIA. Although
brackish/saline groundwater will be used as much as
possible at Kirby, fresh groundwater production is also
being considered as an option. Work completed at the
Kirby site to date indicates that combined
brackish/saline and fresh groundwater use for the
project will not exceed the availability.

minimized, while local and regional economic benefits
are enhanced. We are particularly interested in
contributing to the areas of health and wellness,
education, training and community development. In
2002, we developed a scholarship program called
Building Futures. The aim of the program is to provide
funding to eligible post-secondary students who live
near our operations and are pursuing an education
relevant to the oil and gas industry. If you would like
more information about Building Futures, please go to
our website www.cnrl.com.

If Canadian Natural has a camp site for the Kirby
Project, will the water treatment plant be able to
handle it, keeping in mind the other camps and towns
nearby?
We are currently reviewing alternatives for the camp
site, with a view of minimizing our impact on local
facilities. We will update stakeholders on the proposed
plan in the next newsletter.
How will Canadian Natural be involved in our
communities?
Canadian Natural is committed to a long-term presence
in the communities where we operate. Our business
activities contribute to the economics and quality of life
where we do business, as do our community
investments. Throughout our operations we work with
our neighbours so the impacts of our operations are

Salt Caverns Help to Manage
Oil Field Wastes
Canadian Natural is planning to develop a salt cavern
as part of the Kirby Project. The salt cavern will be
used, instead of a sludge pond, for the disposal of
solid waste streams. To ensure its environmental
integrity, the salt cavern will be built approximately
1,000 metres below ground and will be stabilized and
sealed by a wellhead, steel casing and cement. The
use of salt caverns in oil field waste disposal is a
common and effective practice in the oilpatch, and
uses proven technology. Canadian Natural will
obtain the required approvals from Alberta Energy,
AENV and the EUB prior to construction.

Proposed Kirby Project Schedule

What is brackish/saline water?
Brackish or saline water is salty and unsuitable for drinking or for
agricultural use. Water is considered brackish/saline when the total dissolved
solids, or salt content, exceeds 4,000 milligrams per litre. Withdrawal of
brackish/saline groundwater does not affect fresh groundwater levels.
page 4
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Canadian Natural is a senior independent oil and natural gas
exploration, development and production company based in
Calgary. We employ approximately 3,500 people in North
America and internationally.

Please contact us for more information or to provide
us your views or input on the proposed Kirby
Project or on any aspect of our operations:
Project Information Line: 780-826-8128
Please call collect if you are outside this calling area
E-mail: kirbyproject@cnrl.com
www.cnrl.com/assets/north_american_crude_oil_and_liquids/kirby

Mission Statement
To develop people
to work together
to create value
for the Company’s
shareholders
by doing it right
with fun and integrity.

The Premium Value,
Defined Growth,
Independent.

Proposed
Kirby In-Situ Oil Sands
Project

The Premium Value,
Defined Growth,
Independent.

About Canadian Natural

• One of Canada’s largest independent oil and natural gas
companies
– exploration
– development
– production

CNQ

About Canadian Natural

• More than 3,000 employees
• Operations across Western
Canada
• International operations
– North Sea
– Offshore West Africa

CNQ

Responsible Operations
To develop people to work together to create value for the Company’s
shareholders by doing it right with fun and integrity.
Alberta

• Healthy and safe work
environment

British Columbia
Saskatchewan

• Value environmental protection

CNQ

Responsible Operations
To develop people to work together to create value for the Company’s
shareholders by doing it right with fun and integrity.
Alberta

•

Local employment and business
opportunities
British Columbia

•

Work together with communities
– capacity building
– quality of life

CNQ

Saskatchewan

Our Operations in this Region

• Conventional and Thermal Operations
– more than 600 employees and hundreds of
contractors in the region

• Oil Sands Mining Operations
– Horizon Project is located near Fort McMurray
• is under construction
• will begin production in 2008
• about 6,000 workers currently on-site

CNQ

Proposed Kirby In-Situ Project

• About 85 km northeast of
Lac La Biche in the Regional
Municipality of Wood Buffalo
• Our proposed plans include:
– Steam Assisted Gravity
Drainage (SAGD) technology
– four well pads
– bitumen processing facility
– steam generation plant

CNQ

Steam Assisted Gravity Drainage (SAGD)
What is SAGD?
• Drilling two wells at the same time
– steam well
– producer well

• Steam put into upper well to melt bitumen
• Liquid bitumen/condensed steam mixture drains to lower well
• Mixture is pumped to surface, then taken to plant to be separated

SAGD Production
Process

CNQ

Å
Å

Steam Well
Producer Well

Commitment to the Regulatory Process
• Canadian Natural will submit:
– regulatory applications
– Environmental Impact Assessment
(EIA)

• Submission goes to:
– Alberta Energy and Utilities Board
(EUB)
– Alberta Environment (AENV)

CNQ

• Submission date:
– September 2007

Environmental Impact Assessment (EIA)
• Studies will continue through 2007
– surface and groundwater
– fish and wildlife
– air quality and noise
– soil
– vegetation

CNQ

– biodiversity
• different aspects of environment
working together

– historical resources
– resource use
– traditional land use

Environmental Impact Assessment (EIA)
• Socio-Economic Impact
Assessment:
– workforce, housing and service
needs
– traffic demands

• Ways to reduce impacts will be
offered

CNQ

Our Commitment to Environmental
Protection
• Minimize
– use of fresh water
– air emissions
– project footprint

• Maximize
– protecting water quality
– water recycling for making steam
– use of brackish/saline groundwater

• Improve
– energy efficiencies

CNQ

Water Sources
• Looking into groundwater sources
– brackish/saline and fresh water
aquifers

What is brackish/saline
water?
Brackish/saline water is not
safe for use by humans or
animals. Use of brackish/
saline water does not affect
fresh water levels.

CNQ

Our Commitment to Community

• Economic Opportunities
– $600 million capital investment
– 50 new staff, 10 full-time contract
positions
– hiring locally whenever possible
– developing list of potential
opportunities

• Long-term Commitment
– to the region and communities
– to build capacity

CNQ

Working with the Community
• We encourage and welcome your comments
– planned and existing operations

• We respect your thoughts and concerns
– to ensure your community is involved

• We seek to listen and understand
– culture, environment, community

CNQ

Working with the Community

Working With Communities
• Talk about:
– environmental issues
– impacts of development in your region

• You’ll find us at:
– committee meetings
– open houses
– career fairs
– site tours, etc.

CNQ

Proposed Plans

• Brackish/saline and fresh
groundwater used as makeup
water
• Evaporation Water Treatment
Process
– Mechanical Vapour
Recompression or MVR

• Development/improvement of
infrastructure
• Tying into existing utilities
– electricity
– natural gas

CNQ

MVR compared to Lime Softening
Systems
• MVR
– more efficient water use
– less water makeup
– 95% steam and 5% disposal

• Lime Systems
– 75% steam, 25% disposal

• Disposal
–
–
–
–

MVR uses salt cavern disposal
no lime sludge ponds
less surface disturbance
minimizes chance of
groundwater contamination

CNQ
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Disposal
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Proposed Kirby Process Flow

CNQ

Building Futures Scholarship Program
• Focus on technical or trades training related to oil & natural gas
• For students in communities near our operations
•Many great careers, such as:
- Heavy Equipment Operator
- Petroleum Technology
- Oil Sands Operator
- Instrumentation Technology
- Power Engineer
- Process Operator
- Heavy Oil Operations

Are you eligible?
See our web site:
www.cnrl.com/careers/campus_recruitment/building_futures.html

CNQ

Providing Material and Service
What is pre-qualification?
• First step in potentially working for
Canadian Natural
• Puts contractors in categories based on
expertise and capability before invitations
to tender
• Ensures businesses have codes of
practice in place
– safe, environmentally responsible and
financially secure business
• Benefits both the contractor and
Canadian Natural
• Pre-qualification does not guarantee a
tender opportunity
• Pre-qualification is standard practice in
industry

CNQ

Why Are We Asking for Pre-qualification?
• Identifies contractors who are interested and qualified to
work with Canadian Natural
• Ensures our contracting process is consistent and equal
• Ensures a safe and
environmentally responsible
workplace
• Protects our investment

CNQ
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Flared & Conserved Gas Volumes
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GHG Intensity
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Final Terms of Reference Issued by Alberta Environment
Environmental Assessment or Topic
Introduction
The purpose of this document is to identify for Canadian Natural Resources Limited (Canadian Natural) and
the public the information required by government agencies for an Environmental Impact Assessment (EIA)
report. Canadian Natural will prepare and submit an EIA report that examines the environmental and socioeconomic effects of the construction, operation and reclamation of its proposed Kirby In-Situ Oil Sands
Project (the Project).
Canadian Natural is proposing to develop the Project on Oil Sands Leases 7401110012 and 7186020285,
located within the Regional Municipality of Wood Buffalo in northeastern Alberta. The project area is located
approximately 85 kilometres northeast of Lac La Biche, Alberta in Townships 73, Ranges 7 and 8, and
Township 74, Range 8, west of the 4th meridian. The Kirby Project will include the use of Steam Assisted
Gravity Drainage technology for extraction of the bitumen, a bitumen processing facility with a capacity of
45,000 barrels per day and a production life of approximately 20 years. Pending regulatory approval, it is
Canadian Natural’s intention to begin construction in the first quarter of 2009 with subsequent start-up
expected in the first quarter of 2011.
In April 2002, the previous holder of Oil Sands Lease 7401110012 submitted an application and EIA to the
Alberta Energy and Utilities Board (EUB), Alberta Environment (AENV) and other regulatory agencies for
approval to construct and operate a steam-based thermal heavy oil production operation on the lease.
Shortly after its purchase of the lease, Canadian Natural withdrew the Kirby Project application. The new
development plans will add two sections of lands to the originally proposed project area.
Canadian Natural will prepare the EIA report in accordance with these Terms of Reference and the
environmental information requirements prescribed under the Environmental Protection and Enhancement
Act (EPEA) and Regulations, the Oil Sands Conservation Act (OSCA) and Regulations and any federal
legislation, which may apply to the Project. The EIA report will:
a) assist the public and government in understanding the environmental and socio-economic
consequences of the Project’s development, operation and reclamation plan and will assist Canadian
Natural in its decision-making process;
b) include a discussion on the possible measures, including established measures and possible
improvements based on research and development, to:
i.
prevent or mitigate impacts,
ii.
assist in the future monitoring of environmental protection measures, and
iii
identify residual environmental impacts and their significance, including cumulative and regional
development considerations.

Volume 1

Volume 1:
Application

Volume 2 to 6:
EIA

Volume 2 to 6

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Volume 1:
Application

Volume 2 to 6:
EIA

c)

1.2
Scope of
Environmental
Impact
Assessment
Report
(cont’d)

1.3
Public
Consultation
1.4
Proponent’s
Submission
2.0

2.1
The Proponent
and Lease
History

address:
i.
project impacts,
ii.
mitigation options, and
iii. residual effects relevant to the assessment of the Project including, as appropriate, those related
to other industrial operations.
d) include tables that cross-reference the report (subsections) to the EIA Terms of Reference;
e) include a glossary of terms with definition source and a list of abbreviations to assist the reader in
understanding the material presented; and
f)
as appropriate for the various types of impacts, discuss impact predictions in terms of magnitude,
frequency, duration, seasonal timing, reversibility, and geographic extent.
The EIA report will form part of Canadian Natural’s Application to the Alberta Energy and Utilities Board
(EUB) and Alberta Environment (AENV) for construction and operation of the Project. A summary of the EIA
report will also be included as part of the Application.
The EIA report will form part of CNRL’s Application to the Alberta Energy and Utilities Board (EUB). A
summary of the EIA report will also be included as part of the EUB Application.
The preparation of the EIA report will include a public consultation program to assist with project scoping
and issue identification. The results of these consultations will be documented as part of the EIA report (see
Section 9.0). To meet the public consultation requirements Canadian Natural must, at a minimum,
communicate with those members of the public who may be affected by the Project and to provide them with
an opportunity to participate in the environmental assessment process.
Canadian Natural is responsible for the preparation of the EIA report and related applications. The
submission will be based upon these final Terms of Reference and issues raised during the public
consultation process.
Project Overview
Provide:
a) the name of the proponent;
b) the name of the legal entity that will develop, manage and operate the Project;
c)
a corporate profile;
d) a brief history of Canadian Natural’s operations including existing facilities;
e) a description of developments, including reference to their associated EIAs (if applicable), completed
by Canadian Natural and other lease holders in the Kirby area; and
f)
an overview of the proposed Project.

Concordance Table
September 2007

Volume 1

e) Volume 2,
Appendix VIII

A1.2, A7.1,
C1.1-C1.9

Volumes 2 to 6

a)
b)
c)
d)
f)

A1.1
A1.1
A3.1
A2.2
A2.3

e) Volume 2,
Appendix V

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

2.2
The Project
Area and EIA
Study Area

2.3
Project
Components
and
Development
Timing

The Project Area includes all lands subject to direct disturbance from the Project and associated
infrastructure, including access and utility corridors. For the Project Area, provide:
a) the legal land description;
b) the boundaries;
c)
a map that identifies the locations of all proposed development activities; and
d) a map and photomosaic showing the area proposed to be disturbed in relation to existing
topographic features, township grids, wetlands, and waterbodies.
Study Areas for the EIA report should include the Project Area and other areas based on individual
environmental components where an effect from the proposed development can reasonably be expected.
Provide:
e) the Local and Regional Study Areas chosen to assess the impacts of the Project and provide maps
of appropriate scale to illustrate boundaries; and
f)
the rationale used to define Local and Regional Study Areas (see also Section 4.2), considering the
location and range of probable Project and cumulative effects.
Provide a development plan and description and/or figures of the project components and activities to be
approved including:
a)
activities associated with development of the area, operations, reclamation and development
closure;
b)
bitumen recovery;
c)
field maintenance operations;
d)
processing/treating facilities;
e)
quantify and characterize wastes produced;
f)
identification of waste storage site and disposal sites;
g)
buildings;
h)
storage areas;
i)
containment structures such as berms and retention ponds;
j)
locations of borrow pits and salvaged soil stockpiles;
k)
temporary structures;
l)
infrastructure (roads, pipelines and utilities);
m) transportation and access routes;
n)
water source wells;
o)
aggregate resources and road construction, identifying the material required and on-site availability;
and
p)
proposed method of product transportation to market.

Volume 1
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Volume 1:
Application

a)
b)
c)
d)
e)
f)

Volume 2 to 6:
EIA

A5.1
A1.1
A3.1
A2.2
A2.3
B2.1

a)
b)

A6.1-A6.7
A2.3, B1.5,
B3.1-B3.5
c) B4.1-B4.7
d) B5.1-B5.14
e) B8.1-B8.5
f)
B8.4-B8.4,
B4.3
g) B5.2, B1.2
h) B5.9
i)
B5.9, B5.13
j)
A2.1-2, A2.1-3,
A2.1-4
k) B1.2
l)
B6.1-B6.8,
B5.13
m) B6.1
n) B4.2, B7.2
o) B6.6
p) B6.7

p) Volume 2,
Section 1.3

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

2.3
Project
Components
and
Development
Timing
(cont’d)

2.4
Project Need
and
Alternatives

2.5
Regulatory
Review

Provide a development schedule outlining the proposed phasing and sequencing of components, including:
q) pre-construction;
r)
construction;
s)
operation;
t)
decommissioning;
u) reclamation and closure;
v)
timing of key construction, operational and reclamation activities and the expected duration of each
for the life of the Project;
w) detailed schedule for any reclamation and related activities envisaged during the first decade of
operations; and
x)
the key factors controlling the schedule and uncertainties.
Discuss the need for the Project and the alternatives to the Project, including the alternative of not
proceeding with the Project. Include the following:
a) an analysis of the alternative means of carrying out the Project that are technically and economically
feasible and indicate their potential environmental effects and impacts. Include rationale for selecting
the proposed option;
b) how a balance between environmental, resource recovery or conservation and economic goals has
been achieved through planning and preliminary design, highlighting any areas where planning
focused on one goal in exclusion of others;
c)
contingency plans, if selected major Project components or methods during any phase proved to be
unfeasible or do not perform as expected;
d) the environmental performance of the technology selected and a comparison to the alternative
technologies considered; and
e) a discussion on the implications of a delay in proceeding with the Project, or any phase of the
Project.
a) identify the environmental and other specific regulatory approvals and legislation that are applicable
to the Project at the municipal, provincial and federal government levels;
b) identify government policies, resource management, planning or study initiatives pertinent to the
Project and discuss their implications;
c)
identify and delineate major components of the whole Project and identify those being applied for and
constructed within the duration of approvals under the:
i.
Environmental Protection and Enhancement Act (EPEA),
ii. Oil Sands Conservation Act,
iii. Water Act,
iv. Public Lands Act (PLA),
v. Canada Fisheries Act, and
vi. Navigable Waters Protection Act; and
d) provide a summary of the regional, provincial or national objectives, standards or guidelines, which
have been used by Canadian Natural to assist in the evaluation of any predicted environmental
impacts.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

q)-w) A6.1-A6.7,
Attach 1
x) B1.6

a) B1.5
b) B1.5, B5.14
c) B1.6, B11.2B11.4
d) B1.5
e) B1.6

a) A4.1-A4.3
b) A4.1-A4.3, B1.1
c) A4.1-A4.3
d) A4.1-A4.3

Volume 2 to 6:
EIA
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

2.6
EIA Summary

3.0

3.0
Project
Description

3.1
Site
Development

A summary of the results of the EIA report will be provided which includes:
a) the project components and development activities which have the potential to affect the
environment;
b) existing conditions in the Study Areas, including existing uses of lands, resources and other activities
which have potential in combination with proposed development activities, to affect the environment;
c)
the anticipated environmental effects including cumulative considerations;
d) proposed mitigation measures and appropriate monitoring plans; and
e) any residual effects and their implications for future management of regional cumulative effects.
Project Description
Describe components, infrastructure and activities of the Project that are proposed for approval. The scope
and detail of the project description information shall be sufficient to allow quantitative assessment of the
environmental consequences. If the scope of information varies among components or phases of the
Project, Canadian Natural shall provide a rationale demonstrating that the information is sufficient for EIA
purposes.
Technical information required in this Section may also be required specifically for federal and provincial
government approvals (see Appendix). Information required in this Section may be provided in other parts
of Canadian Natural’s submission(s) provided that the location of the information is appropriately referenced
in the EIA report. Canadian Natural should ensure consistency in the information provided whenever it is
discussed in more than one section of the submission.
Describe the thermal recovery process, process facilities (including environmental abatement processes and
equipment), and waste management components of the Project, and:
a) provide a map showing the location of all existing infrastructure (e.g., roads) and the location of the
proposed central and field facilities;
b) show all existing leases and clearings including exploration clearings and illustrate how Canadian
Natural intends to use these areas for project development to minimize additional disturbances;
c)
locate the buildings, road access, pipeline routes, water source wells, water pipelines, utility
corridors, lime sludge ponds, retention ponds and waste storage/disposal sites associated with the
Project;
d) describe the process and criteria used to select the sites for facilities and infrastructure for the Project
including uncertainties and alternatives, if any, associated with the selection;
e) list the facilities whose location will be determined later;
f)
describe the planned accommodation for the workforce during construction and operations;

Volume 1

Concordance Table
September 2007

Volume 1:
Application

A8.0

A2.3, B1.2, B5.2

a)
b)
c)
d)
e)
f)

A2.1
A2.1, B1.3
A2.1
B1.1-B1.4
B1.2
B1.2

Volume 2 to 6:
EIA

Volume 2, Section 2
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Volume 1:
Application

Volume 2 to 6:
EIA

g)

3.1
Site
Development
(cont’d)

3.2
Infrastructure
and
Transportation

provide a schedule for clearing land required for:
i.
steam generation facilities
ii.
central plant facilities,
iii. well pads,
iv. access roads,
v. borrow areas,
vi. pipelines, and
vii. utilities and other site preparation activities;
h) indicate the amount of surface disturbance from plant, field and infrastructure-related activities
discussing:
i.
how surface disturbance (extent and duration) will be minimized,
ii.
opportunities to undertake progressive reclamation to offset new disturbance,
iii. whether the timber is merchantable and if so, indicate anticipated volumes from clearing
activities, and
iv. how visual aesthetics will be managed, where required;
i)
discuss opportunities to integrate the proposed Project with other resource development activities
(mineral and forestry); and
j)
identify any restrictions and, where appropriate, measures taken to control access to project areas
while ensuring continued access to adjacent wildland areas.
Describe and locate on maps of appropriate scales the infrastructure and transportation (access)
requirements for the Project and how it relates to local communities or activities, and:
a) discuss the amount and source of energy required for the Project;
b) discuss the options considered for supplying the thermal energy and electric power required for the
Project and their environmental implications;
c)
describe road access to and within the Project Area and identify needs to upgrade existing roads or
construct new roads;
d) describe any crossings of, or activities that may be undertaken in, watercourses or waterbodies that
will be required for the Project. Include:
i.
appropriate maps and diagrams,
ii.
timing,
iii. construction standards or methods, and
iv. environmental protection plans;
e) describe existing and planned activities as they relate to boating and vessel navigational use of
watercourses and waterbodies within the Local Study Area. Include implications on navigational
safety and how this will be mitigated;

Concordance Table
September 2007

Volume 1

g) A6.1-A6.7,
Attach 1
h) B1.3, Attach 1
i) B1.4, B11.6
j) B6.1

a) B1.5, B5-12B5.14
b) B1.5
c) B6.1
d) A2.1, B6.4
e) n/a

h)iv) Volume 6,
Section 3.4
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Volume 1:
Application

Volume 2 to 6:
EIA

f)

3.2
Infrastructure
and
Transportation
(cont’d)

3.3
Air Emissions
Management

discuss the route or site selection criteria for any linear or other infrastructure development or
modification and provide the rationale for selecting the proposed alignment and design;
g) discuss the need for access management during and after project operations;
h) provide the results of consultation with Alberta Infrastructure and Transportation and discussions with
other industry operators;
i)
describe access corridors needed and/or planned by other resource stakeholders including Forest
Management Areas or Quota holders, and those under consideration by the Regional Issues
Working Group. Describe how their needs are accommodated to reduce overall environmental
impact from resource development. Describe the steps taken to integrate their needs into the location
and design of the access;
j)
describe the anticipated changes to traffic (e.g., type, volume) on local highways during the
construction and operation of the Project. Discuss any project and cumulative effects expected on
the primary and secondary highway systems and other regional roads. Consider other existing and
planned operations in the region;
k)
identify the type and location of road construction and restoration materials, the volume of material
needed and the availability of materials in the area. Discuss how the Project will affect aggregate
reserves that may be located on Canadian Natural leases and reserves in the region. Provide a plan
of how these potentially-affected reserves will be salvaged and stockpiled with input provided by
Alberta Infrastructure and Transportation and Alberta Sustainable Resource Development;
l)
discuss how the project design will minimize the amount of disturbance;
m) outline design features to prevent spills, contingencies for spill response and environmental risks
associated with spills; and
n) discuss secondary effects that may result from linear development such as increased hunter, angler
and other recreational access and facilitated predator movement.
Develop an emissions profile (type, rate and source) for each component of the Project including point
sources, fugitive emissions, construction and vehicle emissions. Consider both normal operating conditions
and upset conditions. Include definitions for these conditions. Discuss:
a) any National Pollutant Release Inventory (NPRI), Priority Substance List (PSL1), PSL2 and/or
Accelerated Reduction/Elimination of Toxics (ARET) substances relevant to the Project;
b) the amount and nature of any acidifying emissions, probable deposition patterns and rates to soils,
vegetation and waterbodies as well as programs Canadian Natural may implement to monitor the
effects of this deposition;
c)
any odorous or visual emissions from the proposed facilities;
d) emergency flaring scenarios (e.g., frequency and duration) and proposed measures to ensure flaring
events are minimized;
e) the systems used to monitor and quantify air emissions; and
f)
the use of alternative fuels in this project, if applicable. Provide emission profiles for each fuel under
consideration.

Concordance Table
September 2007

Volume 1

f)
g)
h)
i)
j)
k)
l)
m)
n)

B6.3
B6.1
C1.8
B1.4, B6.3, B1.1
B6.1
B6.2
B1.3
B11.4
B6.1, B6.3, B6.4

B9.1-9.4
a) B8.3
b) B9.2
c) B9.2
d) B5.11
e) B9.5
f) B1.5, B5.14

b) Volume 3,
Section 5.3;
Volume 3,
Appendix IV
c) Volume 3,
Section 1;
Volume 6,
Section 3.4
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

3.3.1
Emission
Control
Technologies

3.3.2
Greenhouse
Gas Emissions

Discuss the following:
a) the emission control technologies proposed for the Project within the following context:
i.
minimizing air emissions such as sulphur dioxide (SO2), hydrogen sulphide (H2S), oxides of
nitrogen (NOX), volatile organic compounds (VOC) and particulate matter,
ii.
use of low NOX technology for turbines and boilers. The applicability of Canadian Council of
Ministers of the Environment (CCME) National Emissions Guidelines for Stationary Combustion
Turbines and CCME National Emissions Guideline for Commercial/Industrial Boilers and
Heaters, and applicable provincial guidelines,
iii. applicability of sulphur recovery, acid gas re-injection or other technologies to reduce sulphur
emissions and applicability of EUB sulphur recovery guidelines (Interim Directive ID 2001-03),
iv. gas collection, conservation and applicability of technology for vapour recovery for the Project,
v. control technologies for minimization of venting and flaring,
vi. fugitive emissions control program to detect, measure and control emissions and odours from
equipment leaks and the applicability of the CCME Code of Practice for Measurement and
Control of Fugitive VOC Emissions from Equipment Leaks, the CCME Environmental Guidelines
for Controlling Emissions of Volatile Organic Compounds from Above Ground Storage Tanks,
and applicable provincial guidance documents; and
b) monitoring programs that Canadian Natural plans to implement to assess the air quality and the
effectiveness of mitigation during the Project’s development and operation. Discuss how these
monitoring programs are compatible with those in use by regional multi-stakeholder air initiatives.
Provide the following:
a) expected annual and total greenhouse gas (GHG) emissions over the construction, operation and
decommissioning phases of the Project, include calculations;
b) the Project’s direct contribution to total provincial and national GHG emissions on an annual basis;
c)
the intensity of GHG emissions per unit of product produced and discuss how it compares with
similar projects and technology performance;
d) how the project design and GHG management plans have taken into account the need for
continuous improvement with respect to GHG emissions and Albertans and Climate Change: Taking
Action; and
e) Canadian Natural’s overall GHG management plans, including any plans for the use of offsets
(nationally or internationally), and the expected results of implementing the plans.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

a) i) B1.5
ii) B1.5
iii) B9.1-B9.2
iv) B5.10
v) B5.11
vi) B5.10, B9.1,
B9.4, B9.5,
B9.6
b) B9.5, B11.6

a) B9.6
c) B9.6
d) B9.6
e) B9.6

a)-e) Volume 3,
Section 1.5;
Volume 2,
Appendix III
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

3.4

3.4.1
Water Supply

3.4.2
Water
Management

Water Supply, Water Management and Wastewater Management
Describe the water supply requirements for the Project, including, but not limited to, the following:
a) Compliance with the Water Conservation and Allocation Guideline 2006 for Oilfield Injection;
b) the annual and seasonal water balance(s), if applicable, for each project phase and overall.
c)
assumptions made or methods chosen to arrive at the water balance(s), variability in the amount of
water required on an annual and seasonal basis as the Project is implemented and the expected
cumulative effects on water losses/gains due to the project operations. Show the location of
sources/intakes and associated infrastructure (e.g. pipelines);
d) the process, non-saline and saline water requirements and sources for construction, start-up, normal
and emergency operating situations, decommissioning and reclamation.
e) an evaluation of alternative water sources and include a description of the technical and economic
criteria and rational for selecting the preferred source(s) and identify the volume of water to be
withdrawn from each source while considering plans for wastewater reuse, and the locations of any
water wells;
f)
contingency plans for water supply, including the potential effects of extended periods of drought on
the proposed water supply; and
g) options for using saline groundwater including the criteria used to assess the feasibility of its use.
Provide a Water Management Plan for construction, operation and reclamation phases, including, but not
limited to, the following:
a) factors considered in the design of water management systems, such as:
i.
site drainage and anticipated annual runoff volumes,
ii.
road and well pad run-off,
iii. containment,
iv. erosion/sediment control,
v. slumping areas,
vi. groundwater protection,
vii. groundwater seepage,
viii. non-saline water,
ix. produced water, and
x. flood protection;
b) measures for ensuring efficient use of water including alternatives to reduce freshwater consumption
such as the use of saline waters, recycle of produced water, and conservation and synergies with
other developers and/or earlier project phases;
c)
permanent or temporary alterations or realignments of watercourses, wetlands (including bogs and
fens) and other waterbodies; and
d) potential downstream impact if water is removed from local surface waterbodies.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

a) A4.3, Attach 3
b) B7.1
c) B7.1
d) B 7.1
e) B7.2, Attach 3,
A4.3, B2.5
f) B7.4, Attach 3
g) B7.2, A4.3,
Attach 3, B2.5

a) B7.3
i) B5.13
ii) B5.13
iii) B5.13
iv) B5.13
vi) B2.5, B4.7
vii) B2.5, B4.7
viii) B7.4
ix) B7.2
x) B5.13
b) B7.2
c) B6.4
d) n/a

Volume 2 to 6:
EIA
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

3.4.3
Wastewater
Management

3.5

3.5.1
Management
of Waste
Streams

Provide a Wastewater Management Plan to address site runoff, groundwater protection, deep well disposal
and wastewater discharge, including, but not limited to, the following:
a) source, quantity and composition of each wastewater stream from the existing and proposed
facilities;
b) design of facilities that will handle, treat, store and release wastewater streams;
c)
type and quantity of chemicals used in water and wastewater treatment, including any NPRI, PSL1,
PSL2, or ARET substances relevant to the Project;
d) options considered for treatment, wastewater management strategies and reasons for selecting the
preferred options (consider Alberta Environment’s Industrial Release Limits Policy when determining
whether either technology or water quality standards will define acceptable release limits);
e) if applicable, discuss the discharge of aqueous contaminants (quantity, quality and timing) beyond
plant site boundaries and the potential environmental effects of such releases;
f)
aquifers for the disposal of wastewaters, including:
i.
formation characterization,
ii.
local and regional hydrodynamic flow regime,
iii. water quality,
iv. chemical compatibility,
v. containment potential within the disposal zones, and
vi. injection capacity;
g) the chemical composition of disposal waters;
h) wastewater disposal alternatives;
i)
current and proposed monitoring programs;
j)
non-saline water and sewage treatment systems that will be installed as components of the Project
for both the construction and operation stages; and
k)
the principles that have been incorporated into the project design for pollution prevention, waste
minimization and recycling.
Hydrocarbon, Chemical and Waste Management
a) Provide an estimate of the quantity and composition of each waste stream. Classify each waste
stream according to applicable provincial regulations and guidelines. Demonstrate that plans are
consistent with current industry practices;
b) describe the composition and volume of specific waste streams generated by the Project, and
identify how each stream will be managed. Demonstrate that the selected practices for the plant and
field operations comply with provincial and federal regulations including EPEA’s Waste Control
Regulation and Alberta Environment’s Hazardous Waste Storage Guidelines;
c)
describe the proposed storage and handling methods and disposal for each waste stream. Consider
both central plant and field operations;

Volume 1

Concordance Table
September 2007

Volume 1:
Application

B5.13, B7.3, B2.5
a) B7.3
b) B5.6, B5.7
c) B8.2
d) B7.3
e) n/a
f) B2.5, B7.3,
Attach 3
g) B7.3
h) A4.3, B7.3,
Attach 3
i) B2.5
j) B5.13
k) B1.1, B1.5

a) B8.2
b) B8.1-B8.5
c) B8.4

Volume 2 to 6:
EIA

f) Volume 4,
Appendix V,
Section 2.3
i) Volume 4,
Appendix V,
Section 3.2,
3.3
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Volume 1:
Application

d)

3.5.1
Management
of Waste
Streams
(cont’d)

3.5.2
Hydrocarbons
and Chemical
Products

identify the amount of drilling wastes produced by the Project, the options considered for disposal
and the option(s) chosen;
i.
determine the amount of surface disturbance caused by drilling waste disposal and describe any
mitigative options to reduce the disturbance, and
ii.
describe how the disposal sites and sumps will be constructed to be in compliance with the Oil
and Gas Conservation Regulation;
e) discuss the strategy for on-site waste disposal versus off-site waste disposal, including but not limited
to the following:
i.
the location of on-site waste disposal, including landfills, if applicable, and the general suitability
of the site(s) from a groundwater protection perspective (provide geotechnical information to
support siting options);
ii.
industrial landfills;
iii. on- and off-site waste treatment and storage areas; and
iv. potential effects on the environment.
f)
describe plans for waste minimization, recycling, and management over the life of the Project; and
g) discuss methods and technologies to reduce waste quantities and associated potential risks, to the
lowest practical levels.
Provide the following:
a) a listing of chemical products to be used for the Project. Identify any products that may contain
substances that are:
i.
Canadian Environmental Protection Act (CEPA) toxics;
ii.
on the PSL1, PSL2;
iii. ARET;
iv. those defined as dangerous goods pursuant to the federal Transportation of Dangerous Goods
Act;
v. on the NPRI list; and
vi. Track 1 substances targeted under Environment Canada’s Toxic Substances Management
Policy for virtual elimination from the environment;
b) the wastes generated and characterize each stream in accordance with Alberta Environment’s User’s
Guide for Waste Managers;
c)
a description, in general terms, of how these items will be stored and managed to ensure adequate
protection to both the environment and employee health and safety.
d) a discussion of options for the substitution or replacement of these products and identify how future
changes to this list of chemical products will be handled to ensure adequate protection of both the
environment and employee health and safety; and
e) the location, nature and amount of on-site hydrocarbon storage. Discuss containment and other
environmental protection measures. Demonstrate how selected practices comply with the provincial
and federal regulations including EUB Guide 55 – Storage Requirements for Upstream Petroleum
Industry.

Concordance Table
September 2007

Volume 1

d) B4.3
e) B7.3, B8.4-B8.5;
B2.5; B4.3, A4.3,
Attach 3
f) B1.1, B8.1-B8.5
g) B1.1, B1.5, B8.1B8.5

a) B5.13
b) B8.2
c) B8.5
d) B8.3
e) B5.9

Volume 2 to 6:
EIA
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Concordance Table
September 2007

a)
b)

3.6
Reclamation /
Closure
(See
Appendix)

Provide a conceptual reclamation and closure plan for progressive reclamation for the Project with
consideration to the following:
a) reclamation requirements specified by relevant regulatory organizations and stakeholder
preferences;
b) pre-development information with respect to land capability, reclamation suitability, vegetation,
commercial forest land base by commercialism class, forest productivity, old growth forests,
recreation, wildlife, aquatic resources, aesthetics and land use resources;
c)
Project development phasing;
d) opportunities for integration of operations, reclamation/closure planning and reclamation activities;
e) reclamation sequencing for each phase of development;
f)
a revegetation plan for the disturbed terrestrial and aquatic areas, identifying the species types that
will be used for seeding or planting, and the vegetation management practices. Include the rationale
for selection based on the need for the development of self-sustaining biologically diverse
ecosystems consistent with the Central Mixedwood Subregion of the Boreal Forest Natural Region
with reference to the use of native vegetation species;
g) soil and reclamation material salvage including criteria to be used in salvaging soil, soil storage areas
and soil handling procedures;
h) areas of soil replacement indicating depth, volume and type of reclamation material;
i)
any soil-related constraints or limitations that may affect reclamation;
j)
pre-development and final reclaimed site drainage plans;
k)
re-establishment of self-sustaining topography, drainage and surface watercourses and vegetation
communities representative of the surrounding area;
l)
management of waste, wastewater, and other waters;
m) restoration of pre-development traditional use with consideration for traditional vegetation and wildlife
species in the closure landscape;
n) post-development capability for all uses;
o) post-development reforestation and forest productivity with information required for inclusion into the
Forest Management Agreement (FMA) Detailed Forest Plan;

c)
d)
e)
f)
g)
h)
i)
j)
k)
l)
m)
n)
o)

Volume 1

Volume 1:
Application
Attach 1,
Sections 1.2,
2.1, 3.1
Attach 1,
Section 3
A6.1-6.7, B1.1B1.3; Attach 1,
Sections 2.2, 2.3
B1.4; Attach 1,
Sections 2.1,
3.1, 4
A6.1-A6.7;
Attach 1,
Section 2.3
Attach 1
Sections 4.4,
4.7, 4.8, 6
Attach 1
Section 4.3
B1.3, Attach 1,
Section 4.6
Attach 1,
Sections 2.3, 4.6
B5.13; Attach 1
Section 5.2
Attach 1
Sections 4.5,
4.7, 3.2
B7.3, B8.1-B8.5;
Attach 1
Sections 4.4, 5.1
Attach 1
Section 3.1
Attach 1
Section 3.1
Attach 1
Sections 4.1,
4.7, 6.2

Volume 2 to 6:
EIA

Volume 2 to 6 –
Discussed in each
component
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

p)
q)

3.6
Reclamation /
Closure
(See
Appendix)
(cont’d)

wetlands or other alternatives to reclaim the land;
reporting of reclamation progress through development of the Project, relating reclamation progress
to pre-development expectations; and
r)
proposed monitoring plan (including soils, vegetation wildlife and aquatic resources) with schedules
and methodologies to measure and evaluate reclamation performance and success.
Discuss the conceptual closure landscape design with reference to the following:
s)
appropriate forest productivity equivalent to pre-development levels having regard for regulatory
requirements and stakeholder end land use preferences;
t)
the pre- and post- reclamation percentages and distribution of all forested communities in the Local
Study Area;
u) how Canadian Natural will incorporate into the reclamation plan, the issues raised by regional
environmental monitoring and management activities;
v)
promotion of biodiversity;
w) integration and interconnectivity to the surrounding landscapes;
x)
integration of surface and near-surface drainage within the development area;
y)
resemblance to the pre-disturbed landscape. Identify the post-disturbance land capability on a map;
z)
project planning and development;
aa) aquatic components of the post-reclamation landscape including:
i.
issues related to the design of a self-sustaining and productive aquatic ecosystem,
ii.
a hydrological analysis of the post-reclamation landscape including pre-development and final
closure site drainage plans,
iii. contrasts of the pre-disturbed aquatic ecosystem to the post-reclamation situation, and
iv. a discussion of how the reclamation plan incorporates diversity, size and extent of wetlands into
the final design;
bb) anticipated timeframes for completion of reclamation phases and release of lands back to the Crown,
including an outline of the key milestone dates for reclamation and a discussion of how progress will
be measured in the achievement of these targets. Discuss any constraints to reclamation such as
timing of activities, availability of soil materials and influence of natural processes and cycles; and
cc) development of a conceptual ecological land classification (ELC) map for the post-reclamation
landscape considering all potential land uses and how the landscape and soils have been designed
to accommodate future land use.

Volume 1

Concordance Table
September 2007

Volume 1:
Application
p) Attach 1
Sections 4.8,
6.2, 6.3
q) Attach 1
Sections 2.3, 7
r) Attach 1
Section 7
s) Attach 1
Section 3.1
t) Attach 1
Section 3.1
u) Attach 1
Section 3.1
v) Attach 1
Section 3.1
w) Attach 1
Sections 3.1, 4
x) B5.13; Attach 1
Section 3.1
y) Attach 1
Section 3.1
z) B1.1, B1.5;
Attach 1
Section 2.3
aa) Attach 1
Sections 3.1, 4.8
i) Attach 1
Section 3.1
ii) Attach 1
Section 4.8
iii) Attach 1
Section 3.1
iv) Attach 1
Section 3.1
bb) A6.1-A6.7;
Attach 1
Section 2.3, 7
cc) Attach 1
Section 4

Volume 2 to 6:
EIA

t) Volume 5,
Section 2.5
aa)ii) Volume 5,
Section 2.5
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Concordance Table
September 2007

Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Volume 1:
Application

3.7
Environmental
Management
Systems and
Contingency
Plans

Summarize key elements of Canadian Natural’s existing or proposed environmental, health and safety
management system and discuss how it will be integrated into the Project, addressing the following:
a) plans for monitoring air emissions, wastewater releases, waste tracking, process inputs and outputs.
Present conceptual contingency plans that consider the environmental effects of serious
malfunctions or accidents;
b) the key elements of the operating plans and performance standards to be developed prior to the
commissioning of the Project, such as:
i.
policies and corporate procedures,
ii.
operator training,
iii. emergency reporting procedures for spill and air emission reporting, response and monitoring
procedures, and
iv. emergency response, public notification protocol and safety procedures;
c)
plans to minimize the production or release into the environment of substances that may have an
adverse effect, including:
i.
modifying existing plans, or
ii.
developing new conceptual contingency plans that consider environmental effects associated
with operational upset conditions such as serious malfunctions or accidents that represent
deviations from normal operating performance;
d) proposed monitoring, including:
i.
monitoring done independently by Canadian Natural,
ii.
monitoring performed in conjunction with other stakeholders,
iii. publicly-available monitoring information, and
iv. new monitoring initiatives that may be required as a result of the Project;
e) an emergency response system to deal with emergency situations and minimize adverse
environmental effects, while protecting the safety of personnel. Comment on contingency plans that
have been or will be developed to respond to operational upsets or unpredicted environmental
impacts that are realized during and after Project development; and
f)
a fire control plan:
i.
highlighting measures taken to ensure continued access for fire fighters to adjacent wildland
areas,
ii.
highlighting forest fire prevention measures, and
iii. using the “FireSmart” Wildfire Assessment System to assess areas adjacent to proposed
facilities and identify mitigative measures.
g) how regional environmental initiatives will be incorporated into management practices;
h) a weed management plan including provisions such as those outlined in the Guidelines for Weed
Management in Forestry Operations (Forest Management Division Directive - 2001-06). This will
detail how Canadian Natural will prevent the establishment and control the spread of restricted and
noxious weeds (as listed in the Alberta Weed Control Act) within the Project Area.

a) B7.3, B8.5, B9.5,
B11.1-B11.4
b) B11.1-B11.4
c) B4.7, B7.3, B8.1,
B8.3, B8.5, B9.5,
B11.1-B11.4
d) B2.5, B4.7, B7.3,
B8.5, B9.5,
B11.1-B11.3
e) B11.4
f) B11.4
g) B11.3, B11.6
h) Attachment 1

Volume 1

Volume 2 to 6:
EIA
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

3.8
Adaptive
Planning

3.9
Participation in
Co-operative
Efforts

4.0

4.1
Scenarios

4.2
Study Areas

Describe adaptive management plans that will reduce the impact of the Project at the design stage.
Describe how the adaptive management plans will be used throughout the life of the Project to site facilities
and infrastructure associated with future phases of the Project.
Demonstrate and document Canadian Natural’s current and planned involvement in regional cooperative
efforts to address environmental and socio-economic issues associated with oil sands development during
the life of the Project. Include on-going initiatives and any potential co-operative ventures that Canadian
Natural is participating in with oil and gas and resource users (e.g., minerals and forestry). Include:
a) regional air monitoring networks and studies, health studies, biomonitoring and research, aquatics
monitoring, wetlands management, end land use planning and socio-economic studies;
b) potential cooperative ventures that Canadian Natural has initiated, could initiate or could develop with
other oil sands operators and other resource users (minerals and forestry) to minimize the
environmental impact of the Project or the environmental impact of regional oil sands development;
c)
a description of how Canadian Natural will rely upon regional cooperative efforts to design and
implement mitigation measures (to mitigate project specific effects and cumulative effects),
monitoring programs (project specific monitoring and regional mentoring), and research programs;
d) a description of how Canadian Natural will design and implement mitigation measures (to mitigate
project specific effects and cumulative effects), monitoring programs (project specific monitoring and
regional monitoring), and research programs outside of these initiatives where necessary; and
e) the improvements in environmental performance achieved as a result of such ventures.

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

B1.6

B11.6

Environmental Assessment
Define assessment scenarios including:
a) a Baseline Case, which includes existing environmental conditions, and existing and approved
projects or activities;
b) an Application Case, which includes the Baseline Case plus the Project; and
c)
a Cumulative Effects Assessment (CEA) Case, or Planned Development Case, which includes
existing, planned and approved projects or activities, and the Application case.
Note: For the purposes of defining assessment scenarios, “approved” means approved by the applicable
federal, provincial or municipal regulatory authority. “Planned” is considered any project or activity that has
been publicly disclosed during the time period ending six months prior to the submission of the Project
Application and EIA report.
The EIA Study Area shall include the Project Area and associated infrastructure, as well as, the spatial and
temporal areas of individual environmental components outside the boundaries where an effect can be
reasonably expected. The EIA Study Area includes both Regional and Local Study Areas.
Illustrate boundaries and identify the Local and Regional Study Areas chosen to assess impacts. Define
temporal and spatial boundaries for the Study Areas. Maps of these areas shall include township and range
lines for easy identification and comparisons with other information within the EIA report. Describe the
rationale and assumptions used in establishing the Study Area boundaries, including those related to
cumulative effects.

Volume 1

a)-c) Volume 2,
Section 1

Volume 2, Section 1
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.3
Information
Requirements
for the
Environmental
Assessment

Discuss the methods, criteria and assumptions used in Canadian Natural’s Environmental Assessment
process and:
a) provide information on the environmental resources and resource uses that could be affected by the
construction, operation and reclamation of the Project.
b) provide a sufficient base for the prediction of positive and negative impacts and the extent to which
negative impacts may be mitigated by planning, project design, construction techniques, operational
practices and reclamation techniques.
c)
discuss how the EIA report ensures that the same level of information is provided for all phases of
the Project;
d) quantify and assess impact significance where possible, taking into consideration spatial, temporal
and cumulative aspects.
e) discuss the sources of information used in the assessment including a summary of previously
conducted environmental baseline work related to Canadian Natural’s operations. Information
sources will include literature and previous baseline reports and environmental studies, operating
experience from current oil sands operations, industry study groups, traditional knowledge, and
government sources.
f)
identify any limitations or deficiencies that the information may place on the analysis or conclusions
in the EIA report. Discuss how these limitations or deficiencies will be addressed within the current
EIA report;
g) describe the stakeholder consultation process (including, but not limited to, the public, Aboriginal
people, industry and regulatory representatives) used to select and rationalize the Key Indicator
Resources (KIRs). Where required, undertake studies and investigations to obtain additional
information for establishing a sound baseline in the Study Area(s). From a broad-based examination
of all ecosystem components including previous environmental baseline work, describe and
rationalize the selection of key components and indicators examined; and
h) for each environmental parameter:
i.
describe baseline conditions (includes existing and approved facilities and activities). Comment
on whether the available data are sufficient to assess impacts and mitigation measures. Identify
environmental disturbance from previous activities that have now become part of baseline
conditions,
ii.
describe the nature and significance of the environmental effects and impacts associated with
the development activities. Discuss the impacts of both the baseline case, as well as, the
application case,
iii. present plans to minimize, mitigate or eliminate negative effects and impacts and discuss the
key elements of such plans,
iv. identify residual impacts and comment on their significance, and
v. present a plan to identify possible effects and impacts, monitor environmental impacts and
manage environmental changes to demonstrate the Project is operating in an environmentally
sound manner. Identify any follow-up programs necessary to verify the accuracy of the
environmental assessment and to determine the effectiveness of any measures taken to
mitigate any adverse environmental effects.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

a) Volume 2 to 6
b) Volume 2 to 6
c) Volume 2,
Secction 1.4
d) Volume 2 to 6
e) Volume 2,
Section 1.4,
Appendix IV,
Appendix V;
Volume 3 to ;6
f) Volume 2,
Section 1.4
g) Volume 2,
Section 1.4
Volume 4,
Section 1
Volume 5,
Section 1
h) Volume 2 to 6 –
Discussed in each
component
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.4
Modelling

4.5
Cumulative
Environmental
Effects
Assessment

4.6
4.6.1
Baseline
Information

Document any assumptions used in the EIA report to obtain modelling predictions. Clearly identify the
limitations of the model(s) and data used in modelling, including sources of error and relative accuracy.
Discuss the applicability and reasons for using a particular model.
Assessment of cumulative effects will be an integral component of the EIA report. Canadian Natural will
conduct a cumulative environmental effects assessment of the Project based on the EUB/AENV/NRCB
Information Letter Cumulative Effects Assessment in Environmental Impact Assessment Reports under the
Alberta Environmental Protection and Enhancement Act (June 2000). This will include a summary of all
proposed monitoring, research and other strategies or plans to minimize, mitigate and manage potential
adverse effects.
The identification and assessment of the likely cumulative environmental effects of the Project will:
a) define the spatial and temporal Study Area boundaries and provide the rationale for assumptions
used to define those boundaries for each environmental component examined;
b) describe the baseline state of the environment in the Regional Study Area (used for the cumulative
effects assessment);
c)
provide a discussion of historical developments and activities that have created the current
conditions, clearly describing the state of the environment that will be affected by the proposed
development, the potential interactions of stresses created by the Project and other stresses and, if
possible, predict the cumulative consequences of these combined effects;
d) assess the incremental consequences that are likely to result from the Project in combination with
other existing, approved and planned projects in the region;
e) demonstrate that relevant information or data used from previous oil sands and other development
projects is appropriate for use in this EIA report;
f)
consider and describe deficiencies or limitations in the existing database for relevant components of
the environment;
g) explain the approach and methods used to identify and assess cumulative impacts, including
cooperative opportunities and initiatives undertaken to further the collective understanding of
cumulative impacts, and provide a record of relevant assumptions, confidence in data and analysis to
support conclusions; and
h) discuss any deviations from the EUB/AENV/NRCB Information Letter Cumulative Effects
Assessment in Environmental Impact Assessment Reports under the Alberta Environmental
Protection and Enhancement Act (June 2000).
Climate, Air Quality and Noise
Provide the following:
a) baseline climatic conditions, including the type and frequency of meteorological conditions, that may
impact ambient air quality; and
b) identify any regional air monitoring underway in the area and Canadian Natural’s participation in any
regional air monitoring forums.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA
Volume 3 to 6 –
Discussed in each
component

Volume 2 to 6 –
Discussed in each
component

a) Volume 3,
Appendix I
b) Volume 3,
Sections 1.1, 1.7
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Concordance Table
September 2007

Volume 1:
Application
a)

a)
b)
c)
d)
4.6.2
Methodology

e)
f)

g)
h)

4.6.3
Impact
Assessment

Describe air quality in the Study Areas and any anticipated environmental changes for air quality.
Review emission sources identified in Section 3.3 and model normal and upset conditions;
describe the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
provide justification of models used, model assumptions, and any model shortcomings or constraints
on findings;
discuss the meteorological data model input set used to run the model and provide a rationale for the
choice of data set;
provide the air dispersion modelling completed in accordance with Alberta Environment’s Air Quality
Model Guideline;
for acid deposition modelling, provide deposition data from maximum levels to areas with 0.17 keq
H+/ha/yr Potential Acid Input (PAI). Justify the selection of the models used and identify any model
shortcomings or constraints of findings; include analysis of PAI deposition levels consistent with the
most recent acid deposition management framework for the Study Areas;
identify the regional, provincial and national objectives for air quality that were used to evaluate the
significance of emission levels and ground-level concentrations, including the Canada Wide Standard
for particulate matter and ozone, and the CEMA Ozone Management Framework; and
compare predicted air quality concentrations with the appropriate air quality guidelines available.

Describe current and approved emission sources and discuss changes as a result of anticipated future
development scenarios within the EIA Study Area(s) (CEA case). Consider emission point sources as well
as fugitive emissions. Identify components of the Project that will affect air quality from local and regional
perspectives. Identify, describe and discuss the following:
a) the appropriate air quality parameters such as: sulphur dioxide (SO2), hydrogen sulphide (H2S), total
hydrocarbons (THC), oxides of nitrogen (NOx), volatile organic compounds (VOC), individual
hydrocarbons of concern in the THC and VOC mixtures, particulates (road dust, PM10 and PM2.5),
ozone (O3), trace metals, and visibility;
b) estimates of ground-level concentrations of the appropriate air quality parameters; include frequency
distributions for air quality predictions in communities and sensitive receptors; maximums for all
th
th
predictions, 99.9 percentile for hourly predictions and 98 percentile for 24-hour PM2.5 predictions;
c)
the formation of secondary pollutants such as ground-level ozone (O3), secondary particulate matter,
and acid deposition;
d) any expected changes to particulate deposition or acidic deposition patterns;
e) the potential for reduced air quality (including odours) resulting from the Project and discuss any
implications of the expected air quality for environmental protection and public health;
f)
interactive effects that may occur as a result of co-exposure of a receptor to the emissions and
discuss limitations in the present understanding of this subject;

Volume 1

b)
c)
d)
e)
f)

g)
h)

a)

b)
c)
d)
e)

f)

Volume 2 to 6:
EIA
Volume 3,
Section 1.3;
Appendix II
Volume 3,
Section 1.2
Volume 3,
Section 1.2;
Appendix II
Volume 3,
Appendix I
Volume 3,
Section 1.2;
Appendix II
Volume 3,
Section 1.4;
Section 1.5;
Appendix II
Volume 3,
Section 1.2
Volume 3,
Section 1.3;
Appendix III
Volume 3,
Section 1.5, 1.6;
Volume 6,
Section 3.2
Volume 3,
Section 1.5
Volume 3,
Section 1.5
Volume 3,
Section 1.5;
Section 1.6
Volume 3,
Section 1.6;
Volume 6,
Section 3.4
Volume 3,
Section 1.6
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic
g)

4.6.3
Impact
Assessment
(cont’d)

4.6.4
Climate
Change

project-related and cumulative air quality impacts, and their implications for other environmental
resources, including habitat diversity and quantity, vegetation resources, water quality and soil
conservation;
h) the effect of the use of alternative fuels on the air quality in the Study Areas, if applicable;
i)
how air quality impacts resulting from the Project will be mitigated;
j)
ambient air quality monitoring that will be conducted during construction and operation of the Project;
k)
components of the Project that have the potential to affect noise levels and discuss the implications
and measures to mitigate;
l)
the results of a noise assessment based on operations, as specified by EUB ID 99-08 and EUB
Guide 38, include the following:
i.
potentially-affected people and wildlife,
ii.
characterization of noise sources, and noise resulting from the development,
iii. the implications of any increased noise levels, and
iv. proposed mitigation measures;
m) regional air monitoring underway in the area and describe Canadian Natural’s participation in
regional forums.
Provide the following:
a) in accordance with the guideline document Incorporating Climate Change Considerations in
Environmental Assessment: General Guidance for Practitioners (November 2003), review and
discuss existing studies and information on climate change; and the local and/or regional, interprovincial/territorial changes to environmental conditions resulting from climate conditions, including
trends and projections where available;
b) identify stages or elements of the Project that are sensitive to changes or variability in climate
parameters. Discuss what impacts the change to climate parameters may have on elements of the
Project that are sensitive to climate parameters; and
c)
comment on the adaptability of the Project in the event the region’s climate changes. Discuss any
follow-up programs and adaptive management considerations.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA
g) Volume 3,
Section 1.6
h) n/a
i) Volume 3,
Section 1.7
j) Volume 3,
Section 1.7
k) Volume 3,
Section 2.4
l) Volume 3,
Section 2.4;
Volume 5,
Section 4.4
m) Volume 3,
Section 1.1

a-c) Volume 2,
Appendix III

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project

- 20 -

Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.7
4.7.1

4.7.1.1
Baseline
Information

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

Aquatic Resources
Hydrogeology

Provide the following:
a) an overview of the existing geologic and hydrogeologic setting in the Study Areas from the ground
surface down to and including the bitumen producing zones and disposal zones;
b) a presentation of the geologic setting. It should describe depth, thickness and spatial extent of
lithology, stratigraphic units and structural features including water table and potentiometric surfaces;
c)
a presentation of the hydrogeologic setting. It should provide:
i.
the spatial distribution of aquifers and aquitards, their properties and the hydraulic connections
between hydrostratigraphic units (include local and regional hydrostratographic cross sections),
ii.
the hydraulic head, hydraulic gradients and groundwater flow directions and velocities,
iii. the chemistry of groundwater including background concentrations of major ions, metals and
hydrocarbon indicators,
iv. the potential discharge zones, potential recharge zones and sources, areas of groundwatersurface water interaction and areas of Quaternary aquifer-bedrock aquifer interaction,
v. all water well development and groundwater use, including an inventory of all groundwater users
(field verified survey),
vi. the recharge potential for Quaternary aquifers,
vii. the potential hydraulic connection between bitumen production zones, disposal formations and
other aquifers,
viii. confirmation that the disposal zones currently used for deep disposal of wastes and wastewater
will be sufficient for the life of the Project. Provide descriptions of wastewater disposal
formations including containment, water quality, and the chemical compatibility with the
wastewater, and
ix. the locations of major facilities associated with the Project including facilities for waste storage,
treatment and disposal (e.g., deep well disposal), and the site-specific aquifer, shallow
groundwater and geotechnical conditions beneath these proposed facilities.

Volume 1

a) Volume 4,
Section 2.2;
Volume 4,
Appendix V
b) Volume 4,
Section 2.2;
Volume 4,
Appendix V
c)i) Volume 4,
Appendix V
ii) Volume 4,
Section 2.2;
Volume 4,
Appendix V
iii) Volume 4,
Section 2.2;
Volume 4,
Appendix V
iv) Volume 4,
Section 2.5;
Volume 4,
Appendix V
v) Volume 4,
Section 2.2;
Volume 4,
Appendix V
vi) Volume 4,
Appendix V
vii) Volume 4,
Appendix V
viii) Volume 4,
Section 2.5;
Volume 4,
Appendix V
ix) Volume 4,
Appendix V
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.7.1.2
Methodology

Provide the following:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) structure contour maps, geologic cross-sections and isopach maps to describe specific geology in
the Local and Regional Study Areas;
c)
justification of hydrogeological models used for the impact assessment and the cumulative effects
assessment, including the results of the sensitivity analysis and discussions of model/modelling
assumptions, constraints on the results and how limitations were addressed;
d) details on the observation well network used to calibrate hydrogeological modelling efforts used in
this assessment; and
e) demonstration of how, or if, figures, maps, diagrams, interpretations and concepts developed from
previous work and submitted in the EIA report have been modified by the incorporation of any
subsequent new data.

4.7.1.3
Impact
Assessment

Discuss the following:
a) the components and activities of the Project which have the potential to affect groundwater resource
quantity and quality within the Study Areas during Project development, operation and reclamation;
and
b) the nature and significance of the potential project effects on groundwater with respect to:
i.
inter-relationship between groundwater and surface water in terms of surface water quantity and
quality,
ii.
implications to terrestrial or riparian vegetation, wildlife and aquatic resources including
wetlands,
iii. potential conflicts with other groundwater users and proposed resolutions to these conflicts,
iv. changes in groundwater quality,
v. potential implications of seasonal variations,
vi. the suitability of on-site waste disposal and supporting geotechnical information, and
vii. groundwater withdrawal for project operations.

4.7.1.4
Mitigation

Discuss conceptual plans and implementation programs to manage and protect groundwater resources
including, but not limited to:
a) monitoring programs for groundwater quality and quantity;
b) response/mitigation plans that may be considered in the event that adverse effects on non-saline
groundwater, other groundwater users and/or surface effects related to groundwater pumping or
steam/waste injection are detected; and
c)
Canadian Natural’s involvement in regional groundwater initiatives in the in-situ oil sands.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA
a) Volume 4,
Section 2.1;
Volume 4,
Appendix I
b) Volume 4,
Appendix V
c) Volume 4,
Section 2.1;
Volume 4,
Appendix I
d) Volume 4,
Appendix I
e) Volume 4,
Section 2.2;
Volume 4,
Appendix V
a) Volume 4,
Section 2.4
b)i) Volume 4,
Section 2.4;
Volume 4,
Section 3
ii) Volume 4,
Section 2.4
iii) Volume 4,
Section 2.4
iv) Volume 4,
Section 2.4
v) Volume 4,
Section 3
vi) Volume 4,
Section 2.4
vii) Volume 4,
Section 2.4
a) Volume 4,
Section 2.6
b) Volume 4,
Section 2.6
c) Volume 1,
Section B11.6
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.7.2
4.7.2.1
Baseline
Information

a)
b)

Describe baseline hydrological conditions in the Study Areas;
Provide local and regional surface flow baseline data, including low, average and peak flows and
seasonal variations for key creeks, river locations, and low, average and peak levels and seasonal
variations for key lakes; and
Describe and map drainage patterns in the Study Areas.

Provide:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) the criteria used to identify key creeks, lakes and waterbodies to be monitored;
c)
maps of the drainage patterns in the Study Areas; and
d) a topographic map of the Local Study Area with an appropriate contour interval.

a)

4.7.2.3
Impact
Assessment

Volume 1:
Application

Volume 2 to 6:
EIA

Surface Water Hydrology

c)

4.7.2.2
Methodology

Concordance Table
September 2007

b)
c)
d)
e)
f)

Describe the changes to groundwater and surface water movement as a result of the Project:
i.
include changes to the quantity of surface flow, water levels and channel regime in local
watercourses (during minimum, average and peak flows) and water levels in local waterbodies,
ii.
assess the potential impact of any alterations in flow on the local and regional hydrology and
identify all temporary and permanent alterations, channel realignments, and disturbances, their
magnitude, duration, frequency, and proposed mitigation measures,
iii. discuss both project and cumulative effects of these changes on hydrology (e.g. timing, volume,
peak and minimum flow rates, river regime and lake (levels) including the significance of effects
for downstream watercourses, and
iv. discuss the potential for short and long term changes in the connection between surface water,
groundwater, production zones and disposal zones;
discuss changes to watershed(s), including surface and near-surface drainage conditions, potential
flow impediment, and potential changes in open-water surface areas caused by construction of
access roads, drilling and well pads, and other facilities;
if any surface water withdrawals are considered, assess the potential impact of withdrawals including
cumulative effects with respect to their magnitude, duration and frequency;
identify any potential erosion problems in local creek channels due to existing or proposed project
activities;
discuss changes in sediment concentrations in receiving waters caused by construction; and
discuss any surface water users who have existing approvals, permits or licenses. Describe the
impact of the Project on those users. Identify any potential water use conflicts and potential solutions.

Volume 1

a) Volume 4,
Appendix VI
b) Volume 4,
Appendix VI
c) Volume 4,
Appendix VI
a) Volume 4,
Appendix VI
b) Volume 4,
Appendix VI
c) Volume 4,
Appendix VI
d) Volume 4,
Appendix VI

a) Volume 4,
Section 3.5;
Volume 4,
Section 3.5
b) Volume 4,
Section 3.5
c) Volume 4,
Section 3.5
d) Volume 4,
Section 3.5
e) Volume 4,
Section 3.5
f) Volume 4,
Section 3.2
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Concordance Table
September 2007

Volume 1:
Application
a)

a)
b)
4.7.2.4
Mitigation

c)
d)
e)
f)

Describe surface water management plans, mitigation measures and monitoring programs, including
participation in regional initiatives, for the start-up, operations, and reclamation phases;
discuss how potential impacts of temporary and permanent roads and well pads on peatland/wetland
types will be minimized, mitigated and monitored;
discuss plans to return disturbed areas to a self-sustaining habitat considering previous capability,
biodiversity and land uses;
discuss remedial measures to alleviate any anticipated erosion;
describe mitigation measures to reduce sediment loadings; and
describe any monitoring programs that may be considered to assess the impacts of potential
changes to surface water on aquatic resources, wildlife and vegetation.

b)
c)
d)
e)
f)

4.7.3
4.7.3.1
Baseline
Information

4.7.3.2
Methodology

Surface Water Quality
Provide:
a) a summary of the baseline water quality of watercourses and waterbodies in the Study Areas,
including consideration of all appropriate water quality parameters, their seasonal and weatherrelated variations and relationships to flow and other controlling factors;
b) the identity of waterbodies that are sensitive to acid deposition; and
c)
an inventory of surface water users in the area.
Provide:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods considering the current framework for the management of acid deposition; and
b) a comparison of existing and predicted water quality, using as appropriate, the Surface Water Quality
Guidelines for Use in Alberta (November 1999) or the Canadian Water Quality Guidelines.
a)
b)

4.7.3.3
Impact
Assessment

identify project components that may affect surface water quality during all stages of the Project;
describe the potential impacts of the Project on surface water quality within the Study Areas:
i.
discuss any changes in water quality resulting from the Project and identify any parameters that
are inconsistent with the Surface Water Quality Guidelines for Use in Alberta (November 1999)
or the Canadian Water Quality Guidelines,
ii.
discuss the significance of any impacts on water quality and implications to aquatic resources
(e.g., biota, biodiversity and habitat),

Volume 1

a) Section B9.0

Volume 2 to 6:
EIA
Volume 4,
Section 3.5;
Volume 4,
Section 3.6
Volume 4,
Section 3.5
Volume 1;
Attachment 1
Volume 4,
Section 3.5
Volume 4,
Section 3.5
Volume 4,
Section 3.5

a) Volume 4,
Appendix VII
b) Volume 4,
Appendix VII
c) Volume 4,
Appendix VI
a) Volume 4,
Section 1.2
Volume 4,
Section 4.1;
Volume 3,
Section 5;
b) Volume 4,
Appendix VII
a) Volume 4,
Section 4.4
b)i) Volume 4,
Section 4.4;
ii) Volume 4,
Appendix VII
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic
iii.

4.7.3.3
Impact
Assessment
(cont’d)

c)
d)

assess the potential project related and cumulative impacts of acidifying and other air emissions
on surface water quality,
iv. distinguish between natural variability and project-related impacts to water quality including the
potential effects of seasonal variations and weather extremes on surface water quality, and
v. discuss seasonal variation and potential effects on surface water quality. Describe the
cumulative effects of regional activities on surface water quality in the Study Areas;
discuss the residual effects for each stage of the Project, including post-reclamation. Predict and
describe water conditions and suitability for aquatic biota in constructed waterbodies; and
discuss the effect of water quality in surface waterbodies due to the change in surface runoff or
groundwater discharge.

Volume 1:
Application

Volume 2 to 6:
EIA
iii) Volume 3,
Sections 5.3,
5.4, 5.5, 5.6;
iv) Volume 4,
Appendix VII
v) Volume 4,
Appendix VII;
c) Volume 4,
Section 4.4
d) Volume 4,
Section 4.4

a)

4.7.3.4
Mitigation

4.7.4

4.7.4.1
Baseline
Information

Discuss the proposed mitigation measures to be considered, during construction, operation and
reclamation phases of the Project, to maintain surface water quality;
b) for any monitoring implemented for the Project, justify the selection of monitoring locations, and the
integration of these sites into an overall aquatic assessment and monitoring program. Describe how
the methods are in accordance to Alberta Environment standards for surface water quality
monitoring; and
c)
identify any cooperative monitoring and assessment initiative (s) such as with regional stakeholders
that Canadian Natural may consider joining.
Aquatic Biological Resources
a) Describe the existing fish and other aquatic resources (e.g., benthic invertebrate and aquatic
vegetation) in the waters found in the Local and Regional Study Areas and in other fish-bearing
waters likely to be impacted by the Project:
i.
identify species composition, distribution, relative abundance, movements and general life
history parameters,
ii.
identify critical or sensitive areas such as spawning, rearing, and over-wintering habitats.
Discuss seasonal habitat use including migration and spawning routes,
iii. identify key indicator species and provide the rationale and selection criteria used,
iv. describe and map, as appropriate, the fish habitat and aquatic resources of the lakes, rivers and
other waters within the Local Study Area, and
v. describe the existing baseline information, any deficiencies in information, how these
deficiencies will be addressed and, as applicable, any studies proposed to evaluate the status of
the fish and aquatic resources in the Local Study Area;
b) for water course crossings, describe the fish species present and life stages of concern; and
c)
discuss the use of the fish resources as existing or potential Aboriginal, sport or commercial fisheries.

Concordance Table
September 2007

Volume 1

a) Volume 4,
Section 4.4
b) Volume 4,
Section 4.4
c) Volume 2,
Appendix IV

a) Volume 4,
Appendix VIII
b) Volume 4,
Appendix VIII
c) Volume 4,
Appendix VIII;
Volume 6;
Appendix III
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.7.4.2
Methodology

4.7.4.3
Impact
Assessment

4.7.4.4
Mitigation

Provide:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) the criteria and selection process for key indicator species; and
c)
a description of the timing, techniques, and the design of the inventory sampling used to determine
the abundance, distribution and habitat use of aquatic biological resources.
Discuss:
a) the potential for adverse impacts on the lakes and streams in the area (e.g., stream alterations and
changes to substrate conditions, water quality and quantity affecting fish, fish habitat, and other
aquatic resources in the Study Areas). Consider survival of eggs and fry, chronic or acute health
effects, and increased stress on fish populations from release of contaminants, sedimentation, flow
alterations, temperature and habitat changes;
b) potential impacts on riparian areas that could impact aquatic biological resources and productivity;
c)
how potential changes to groundwater and surface water may affect fisheries and aquatic resources,
under optimal, normal and drought conditions;
d) the potential for watercourse crossings, the proposed use of culverts, their projected longevity, and
their potential for habitat fragmentation;
e) and identify residual impacts on fish, fish habitat and aquatic communities and discuss their
significance in the context of local and regional fisheries; and
f)
the potential for increased fishing pressures in the region that could arise from the increased
workforce and improved access as a result of the Project. Identify the implications for the fish
resource.
a) Discuss, as applicable, the design, construction and operational factors to be incorporated into the
Project for the protection of fish resources;
b) indicate how environmental protection plans address applicable provincial and federal policies on fish
habitat including the development of a “No Net Loss” fish habitat objective;
c)
for potential watercourse crossings, discuss the short and long term monitoring of fish, fish habitat
and habitat fragmentation, describing mitigation measures incorporated in the design of proposed
watercourse crossings;
d) describe any mitigation strategies that might be planned to minimize the effects of improved access,
increased workforce and increased fishing pressure on the fish resource;
e) as appropriate, discuss any cooperative mitigation strategies that might be planned or continued with
other oil sands and industrial operators; and
f)
as applicable, discuss any monitoring programs that have been initiated by Canadian Natural or
conducted in cooperation with stakeholders to assess fisheries impacts from the Project. Provide
details of any programs and discuss how they would contribute to an overall understanding of Project
impacts on fish resources.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA
a) Volume 4,
Section 1.2
b) Volume 4,
Section 1.2
c) Volume 4,
Appendix VII

a) Volume 4,
Section 5
b) Volume 4,
Section 1
c) Volume 4,
Section 5
d) Volume 4,
Section 5
e) Volume 4,
Section 5
f) Volume 4,
Section 5

a) Volume 4,
Section 5.3
b) n/a
c) n/a
d) Volume 4,
Section 5
e) Volume 2,
Appendix IV
f) Volume 4,
Section 1;
Volume 6,
Section 2;
Volume 4,
Section 5.5
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.8
4.8.1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

Terrestrial Resources
Geology, Soils, Terrain

4.8.1.1
Baseline
Information

Describe the Local Study Area and Regional Study Area geological, terrain and soil conditions, including:
a) a general description of the surficial geology, including surface topography and bedrock;
b) a detailed description of regional soils;
c)
a detailed description of the soil types and their distribution in the Project Area and Local Study Area;
d) the sensitivity of the local and regional soil types to potential acid deposition;
e) the pre- and post-disturbance land capability classes for soils in the Local Study Area;
f)
the availability and suitability of soils within the Project Area for reclamation;
g) a reclamation balance for topsoils and subsoils in all phases of the Project; and
h) identification and location of erosion sensitive soils.

4.8.1.2
Methodology

Provide the following:
a) the rationale used to determine the Study Areas, including information sources and assessment
methods;
b) the sensitivity and buffering capacity of the Local and Regional soil types to potential acid deposition
from the proposed development using accepted soil sensitivity analyses and modelled predictions of
acid deposition patterns;
c)
the distribution of soil types in the Local and Regional Study Areas using appropriate soil survey
intensity and classification procedures as outlined in the Soil Survey Handbook, Vol. 1 (Agriculture
Canada, 1987) and The Canadian System of Soil Classification (Agriculture and Agri-Food Canada,
1999);
d) a description of the suitability and availability of soils within the Project for reclamation using Soil
Quality Criteria Relative to Disturbance and Reclamation (Alberta Agriculture, 1987);
e) an inventory of the pre- and post-disturbance land capability classes for soils in the Local Study Area
by using the Land Capability Classification System for Forest Ecosystems in the Oil Sands, Third
Edition (Leskiw, 2006); and
f)
an ecological context of the soil resources by supplying a soil survey report and maps following Soil
Survey Handbook, Vol. 1 (Agriculture Canada, 1987) to include;
i.
Survey Intensity Level (SIL) 1 for the EPEA application development footprint areas;
ii.
SIL 2 for other areas in the Local Study Area, and
iii. appropriate level of detail to determine the effect of the Project on soil types and quality on the
Regional Study Area.

Volume 1

f) Attachment 1
g) Attachment 1

a) Volume 5,
Appendix III
b) Volume 5,
Appendix III
c) Volume 5,
Appendix III
d) Volume 5,
Appendix III
e) Volume 5,
Appendix III;
Volume 5,
Section 2.5
f) Volume 5,
Appendix III
h) Volume 5,
Appendix III,
Section 5.4

d) Attachment 1
e) Attachment 1

a) Volume 5,
Section 1.2
b) Volume 5,
Appendix III;
Volume 3,
Section 5
c) Volume 5,
Appendix III
d) Volume 5,
Appendix III
e) Volume 5,
Appendix III
f) Volume 5,
Appendix III
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.8.1.3
Impact
Assessment

4.8.1.4
Mitigation

Discuss the following:
a) the significance of any changes for the Local and Regional landscapes, biodiversity, productivity,
ecological integrity, aesthetics and future use resulting from disturbance during construction,
operation and reclamation;
b) the significance of predicted impacts by acidifying emissions on Local and Regional soils resulting
from the Project, with reference to local studies, current guidelines and management objectives for
acidifying emissions consistent with the latest acid deposition management framework;
c)
any constraints or limitations to achieving vegetation/habitat restoration based on anticipated soil
conditions (e.g. compaction, contaminants, soil moisture, nutrient depletion, erosion, etc.);
d) the impact of the Project development on soil types and reclamation suitability and the approximate
volume of soil materials for reclamation;
e) the potential for soil erosion from the disturbance, construction, operation and reclamation of the
project;
f)
the anticipated changes (type and extent) to the pre-disturbance topography, elevations and
drainage patterns within the Project Area resulting from disturbance during construction, operation
and reclamation;
g) the potential for changes in the ground surface during operations (e.g., temperature, ground heave
and ground subsidence). Summarize applicable experience with temperature changes, surface
heaving and subsidence and the factors involved in their occurrence. Describe the environmental
implications of any terrain changes during the steaming and recovery operations;
h) the impacts to land capability in the Local Study Area due to the Project; and
i)
any other issues that will affect soil capability and quality of the Study Areas and the reclaimed
landscape.
Provide the following:
a) possible mitigative measures to minimize surficial disturbance;
b) possible mitigative actions to address potential effects of acid deposition;
c)
actions to mitigate effects of any constraint or limitation to habitat restoration such as compaction,
contaminants, soil moisture, erosion, nutrient regime, etc.;
d) possible measures to mitigate changes to ground surface (temperature, heave and subsidence)
during operations;
e) possible mitigative actions to address impacts to land capability; and
f)
any other measures to reduce or eliminate the potential impacts that the Project may have on soil
capability and/or quality.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

a) Attachment 1
d) Attachment 1
e) Attachment 1

b) Volume 3,
Section 5.3, 5.4,
5.6
c) Volume 5,
Section 2.5
d) Volume 5,
Section 2.5
e) Volume 5,
Section 2.5
f) Volume 5,
Section 2.5
g) Volume 5,
Section 2.5
h) Volume 5,
Section 2.5
i) Volume 5,
Section 2.5

c)
d)
e)
f)

a) Volume 5,
Sections 2.5 and
2.6
b) Volume 3, Section
5

Attachment 1
Attachment 1
Attachment 1
Attachment 1
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.8.2

b)
c)
d)

e)
f)
g)

4.8.2.2
Methodology

Volume 1:
Application

Volume 2 to 6:
EIA

Terrestrial Vegetation, Wetlands and Forest Resources
a)

4.8.2.1
Baseline
Information

Concordance Table
September 2007

Describe vegetation communities in the Study Areas, using, as appropriate, the Alberta Vegetation
Inventory (AVI) Standard AVI 2.1 and The Field Guide to Ecosites of Northern Alberta (Beckingham
and Archibald, 1996);
describe peatlands and wetlands in the Study Areas according to the Alberta Wetland Inventory
Standards Manual (AWI) Version 1.0;
identify and discuss the rare or endangered species, as listed by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) and the Alberta Natural Heritage Information Centre
(ANHIC), for each landscape unit;
identify and discuss the ecosites in consideration of their potential to support rare plant species,
plants for traditional or medicinal purposes, old growth forests or other communities of limited
distribution. Consider their importance for local and regional habitat, sustained forest growth, rare
plant habitat and hydrologic regime;
identify and verify the presence of species of rare plants and the ecosite phases where they are
found, using reliable survey methods;
where landscape units are identified as rare, or where a significant percentage of a specific type may
be removed by the Project, describe their regional significance; and
discuss the rarity or abundance of wetlands in the Local Study Area.

Provide:
a) map vegetation-related information, including vegetation communities, peatlands and wetlands in the
Study Areas. Map the project development footprint at a scale of 1:20,000. Discuss any shortfalls in
using AVI and AWI for mapping the Local Study Area;
b) a discussion of the adequacy of the Study Areas, information sources and assessment methods for a
cumulative effects assessment, including how baseline information was collected to enable a detailed
ELC of the Local Study Area to be completed; and
c)
the selection criteria used to determine the Study Areas, including information sources and
assessment methods.

Volume 1

a) Volume 5,
Appendix IV
Section 4.1
b) Volume 5,
Appendix IV,
Section 4.1
c) Volume 5,
Appendix IV,
Section 4.2
d) Volume 5,
Appendix IV
e) Volume 5,
Appendix IV,
Section 4.2
f) Volume 5,
Appendix IV,
Sections 3.2, 4.4
g) Volume 5,
Appendix IV,
Section 4.4
a) Volume 5,
Appendix IV,
Section 2.1
b) Volume 5,
Appendix IV,
Section 2.1 and
2.2
c) Volume 5,
Appendix IV,
Section 2.1 and
2.2
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic
a)
b)
c)
d)

4.8.2.3
Impact
Assessment
e)
f)

g)
h)

Identify the amount of vegetation and wetlands to be disturbed during each stage of the Project;
discuss any potential effects the Project may have on rare plants and areas with high rare plant
potential habitat;
produce an ELC map that shows pre-disturbance and reclaimed land surfaces. Comment on the
importance of size, distribution and variety of these landscape units for timber harvesting, traditional
use and other land uses from both a local and regional perspective;
discuss temporary (including the timeframe) and permanent changes to vegetation and wetland
communities:
i.
comment on the significance of the effects and their implications for other environmental
resources (habitat diversity and quantity, water quality, erosion potential, soil conservation,
recreation and other uses),
ii.
comment on the sensitivity to disturbance (including acid deposition), as well as the techniques
used to estimate sensitivity to disturbance and reclamation, of each vegetation community and
discuss permanent and temporary changes,
iii. predict the anticipated effect of the Project on wetlands in conjunction with other project-induced
variations in hydrology habitat quality and wildlife populations, and
iv. discuss the impact of any loss of peatlands or surface wetlands, as well as how this will affect
land use, fragmentation and biodiversity;
identify and evaluate the extent of potential effects of the Project such as ecosystem fragmentation
and introduction of non-native plant species on native species composition and changes to plant
communities;
determine the amount of commercial and non-commercial forest land base that will be disturbed by
the Project. Compare the pre-disturbance and reclaimed percentages and distribution of all forested
communities in the Local Study Area. Provide Timber Productivity Ratings for the Local Study Area
lands, including identification of productive forested, non-productive forested and non-forested lands;
determine how the project disturbance impacts Annual Allowable Cuts and quotas within the Forest
Management Agreement. Discuss opportunities to integrate this project with other resource
development activities such as logging; and
comment on the significance of the residual effects on vegetation resources, peatlands and wetlands,
and their implications for other environmental resources.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

d)i) Attachment 1
g) Attachment 1

Volume 2 to 6:
EIA
a) Volume 5,
Section 3.4
b) Volume 5,
Section 3.4
c) Volume 5,
Appendix IV,
Volume 1,
Section B10.0
d) Section 3.4
ii) Volume 5,
Section 3.4;
Volume 3,
Section 5.4, 5.5,
5.6
iii) Volume 5,
Section 3.4
iv) Volume 5,
Section 3.4;
Volume 5,
Section 5
e) Volume 5,
Section 5;
Volume 5,
Appendix IV,
Section 4.3
f) Volume 5,
Appendix IV,
Section 3.4
g) Volume 5,
Section 3.4
h) Volume 5,
Section 3.4
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.8.2.4
Mitigation

4.8.3

4.8.3.1
Baseline
Information

4.8.3.2
Methodology

4.8.3.3
Impact
Assessment

Provide:
a) a detailed mitigation strategy that will minimize Project impacts in the Study Areas;
b) a plan to mitigate the adverse effects of site clearing on rare plants, existing cutblocks, runoff and
water quality. Identify any setbacks proposed around environmentally sensitive areas such as
surface waterbodies, riparian areas and peatlands/wetlands;
c)
a discussion of measures and techniques that will be used to minimize the impact of peatland and
wetland loss;
d) plans to return disturbed areas to a self-sustaining habitat equivalent to pre-disturbance conditions,
considering factors such as biological capability and diversity, and end land use objectives; and
e) in addition to equivalent land capability principle, discuss from an ecological perspective the
expected timelines for establishment and recovery of vegetative communities and the expected
differences in the resulting vegetative community structures.
Wildlife
Identify and describe:
a) existing wildlife resources (amphibians, reptiles, birds and terrestrial and aquatic mammals), their use
and potential use of habitats in the Study Areas;
b) wildlife species composition, distribution, relative abundance, seasonal movements, movement
corridors, habitat requirements, key habitat areas, and general life history in the Study Areas; and
c)
include current field data for all key indicator species and species of concern, including those listed
by Alberta (at risk, may be at risk, and sensitive list species in the General Status of Alberta Wild
Species 2005, or update) and COSEWIC (endangered, threatened, and special concern species in
Canadian Species at Risk Act (SARA)).
Provide:
a) the selection criteria used to determine the Study Areas, including information sources and
assessment methods;
b) key indicator species and provide rationale and selection criteria;
c)
current field data to establish baseline conditions, using recognized sampling protocols; and
d) if habitat models are used to evaluate impacts, models will be modified, calibrated and validated by
comparing model predictions with wildlife data from the Study Area(s). Monitoring data from existing
projects should be included to the extent it is available to the proponent.
Discuss:
a) the anticipated changes to wildlife in the Study Areas;
b) the potential adverse impacts on wildlife populations (including indicator species and sensitive
species), habitat use, habitat availability/quality and food supply during all phases of the Project.
Consider habitat loss, abandonment, reduced effectiveness, fragmentation or alteration as it relates
to reproductive potential and recruitment for regional wildlife populations over the life of the Project;

Volume 1

Concordance Table
September 2007

Volume 1:
Application

a) Attachment 1
b) Attachment 1
c) Attachment 1
d) Attachment 1
e) Attachment 1

Volume 2 to 6:
EIA

a) Volume 5,
Sections 3.4 and
3.5
b) Volume 5,
Section 3.4
c) Volume 5,
Section 3.4

a) Volume 5,
Appendix VI
b) Volume 5,
Appendix VI
c) Volume 5,
Appendix VI
a) Volume 5,
Section 4.2
b) Volume 5,
Section 4.2
c) Volume 5,
Appendix VI
d) Volume 5,
Appendix II
a) Volume 5,
Section 4.5;
Volume 5,
Section 4.6;
Volume 5,
Appendix VI
b) Volume 5,
Section 4.5;
Volume 5,
Section 4.6
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic
c)

4.8.3.3
Impact
Assessment
(cont’d)

4.8.3.4
Mitigation

4.9

4.9.1
Baseline
Information

the spatial and temporal changes to habitat (type, quality, quantity, diversity and distribution) and to
wildlife distribution, relative abundance, movements, habitat availability include:
i.
anticipated effects on wildlife as a result of changes to air, water, including both acute and
chronic effects on animal health, and
ii.
anticipated effects on wildlife due to improved or altered access into the area, (e.g., vehicle
collisions with wildlife, obstructions to daily or seasonal movements, noise effects and hunting
pressure) during operations and after Project closure;
d) the mapped changes in habitat distribution and fragmentation anticipated from the project and other
planned activities, and their implications; and
e) residual impacts to wildlife and wildlife habitat and discuss their significance in the context of local
and regional wildlife populations.
Discuss:
a) a strategy and mitigation plan to minimize impacts on wildlife habitat and populations through the life
of the Project and to return productive wildlife habitat to the area, considering:
i.
habitat enhancement measures and a schedule for the return of habitat capability to areas
impacted by the Project,
ii.
consistency of the plan with applicable regional, provincial and federal wildlife habitat objectives
and policies,
iii. the need for access controls or other management strategies to protect wildlife during and after
project operations, and
iv. monitoring programs to assess predicted wildlife impacts from the Project and the effectiveness
of mitigation strategies and habitat enhancement measures, giving special attention to sensitive
species in the Local Study Area;
b) the potential to return the Project Area to pre-disturbance wildlife habitat/population conditions;
c)
the use setbacks to provide for the protection of riparian habitats, interconnectivity of such habitat
and the unimpeded movement by wildlife species using the habitat; and
d) measures that will be taken to prevent habituation of wildlife, the potential for human-wildlife
encounters and consequent destruction of wildlife (e.g., black bears), including any staff training
program, garbage containment or regular follow-up.
Biodiversity and Fragmentation
Provide the following:
a) within selected taxonomic groups, discuss the presence and abundance of species in each ecosite
phase or ecological type;
b) species lists and summaries of observed and estimated species richness and evenness for each
ecosite phase or ecological type;
c)
a ranking of each ecological unit for biodiversity potential;

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA
c)i) Volume 3,
Section 4
ii) Volume 3,
Section 4
d) Volume 5,
Section 4.5
e) Volume 5,
Section 4.5;
Volume 5,
Section 4.6

a)i) Volume 1,
Attachment 1
ii) Volume 5,
Section 4.4
iii) Volume 5,
Section 4.4
iv) Volume 5,
Section 4.4
b) Volume 1,
Attachment 1
c) Volume 5,
Section 3.4
d) Volume 5,
Section 4.4

a) Volume 5,
Appendix VII:
Attach A,
Section 3.3
b) Volume 5,
Appendix VII:
Attach A,
Section 3.2
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.9.1
Baseline
Information
(cont’d)

4.9.2
Methodology

d)
e)
f)

a measure of biodiversity on baseline sites that are representative of the proposed reclamation
ecosites;
the variety, distribution and abundance of non-biotic systems including , but not limited to, landforms
and waterbodies, at the local, regional and landscape levels of biodiversity analysis; and
the current level of habitat fragmentation in the Study Areas.

Provide and discuss the following:
a) using the definition for biodiversity provided in the Canadian Biodiversity Strategy (1995), determine
the suite of target elements that will be used to assess biodiversity in terrestrial and aquatic
ecosystems in order to characterize the existing ecosystems and that will be used to represent broad
taxonomic assemblages;
b) the process and rationale used to select biotic target elements for biodiversity;
c)
the collection of baseline information in each terrestrial and aquatic community using a suitable
proportional sampling method to provide sufficient plots in each ecosite phase and statistically sound
data;
d) the combination of measures of species richness, overlap in species lists, significance of individual
species or associations, uniqueness and other appropriate measures to rank ecological units for
biodiversity potential. Provide the rationale and techniques for the chosen ranking system;
e) Canadian Natural’s participation in regional programs that will allow for the collection and submission
of baseline information in a timely manner; and
f)
the techniques used in the fragmentation analysis.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA
c) Volume 5,
Appendix VII:
Attach A,
Section 4 and 5
d) Volume 5,
Appendix VII:
Section 3.5
e) Volume 5,
Appendix VII:
Section 3.4 and
3.5
f) Volume 5,
Appendix VI:
Section 3.4 and 3.5
a) Volume 5,
Appendix VII:
Attach A,
Section 2
b) Volume 5,
Appendix VII:
Attach A,
Section 2
c) Volume 5,
Appendix VII:
Attach A,
Section 2
d) Volume 5,
Appendix VII:
Attach A,
Section 2
e) Volume 5,
Section 5.5
f) Volume 5,
Appendix VII:
Attach B,
Section 1.1
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

4.9.3
Impact
Assessment

4.9.4
Mitigation
4.10

4.10.1
Baseline
Information

4.10.3
Impact
Assessment

Volume 1:
Application

Discuss:
a) the contribution of the Project to any anticipated changes in regional biodiversity;
b) how changes in biodiversity could potentially impact local and regional ecosystems; and
c)
the anticipated level of habitat fragmentation in the Study Areas as a result of the Project, the
principle factors contributing to fragmentation and the extent of potential effects from fragmentation
(e.g., potential introduction of non-native plant species on native species composition and any
changes to plant communities).
Discuss:
a) measures to minimize changes in regional biodiversity resulting from the Project; and
b) biodiversity monitoring programs and management thresholds that Canadian Natural will implement
either individually or in cooperation with other operators or regional initiatives.
Land and Resource Use
Describe the following:
a) the existing recreational, commercial, residential, institutional, industrial, tourism, cultural/historical,
trapping, hunting, traditional land uses and other outdoor recreational activities in the Study Areas;
b) unique sites or special features in the Study Areas, such as Natural Areas, Environmentally
Significant Areas archaeological sites or Heritage Rivers. Indicate the location and significance of
other protected areas, if present; and
c)
the quantity and quality of aggregate resources in the Study Areas.

a)
b)
4.10.2
Methodology

Concordance Table
September 2007

c)
d)

a) Volume 5,
Section 5.5
b) Volume 5,
Sections 5.5 and
5.6
c) Volume 5,
Section 5.5
a) Volume 5,
Section 5.5
b) Volume 5,
Section 5.5
a) Volume 6,
Appendix III
b) Volume 6,
Appendix III
c) Volume 6,
Appendix III

Identify any land use policies and resource management initiatives that pertain to the Study Areas.
discuss how the proposed development will be consistent with the intent of the guidelines and
objectives of these initiatives; and
outline the process for addressing the needs of other users in the Study Areas; and
discuss the implications of those land and resource use policies for the Project, including any
constraints to development.

Discuss the following:
a) the potential impact of the Project on the identified land uses and public access during and after
development activities;
b) the aesthetic characteristics of the facilities with respect to the existing landscape;
c)
any impacts of the Project on special features in the Study Area;
d) the impact of development and reclamation on commercial forest harvesting in the Project Area; and
e) the impact of the development on aggregate resources in the Study Areas.

Volume 1

Volume 2 to 6:
EIA

d) Attachment 1:
Section 4.1

a) Volume 6,
Appendix III:
Section 2;
Volume 6,
Section 2.3
b) Volume 6,
Section 2.5
c) Volume 6,
Section 2.5
d) Volume 6,
Section 2.3
a) Volume 6,
Section 2.5
b) Volume 6,
Section 3.4
c) Volume 6,
Section 2.5
d) Volume 6,
Section 2.5
e) Volume 6,
Section 2.5
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic
a)
b)

4.10.4
Mitigation

c)
d)
e)

5.0

Identify measures to mitigate the potential land use impacts resulting from the Project;
discuss how regional environmental management initiatives will be incorporated into Canadian
Natural’s land use plan;
discuss how reclamation will restore existing land use potentials considering any recommendations
of the Oil Sands Mining End Land Use Committee and the Cumulative Environmental Management
Association, Reclamation Working Group that are applicable to in-situ oil sands operations;
discuss opportunities for timber salvage, revegetation, reforestation and harvest for the reduction of
fire hazard; and
discuss mitigative measures to conserve aggregate resources.

Concordance Table
September 2007

Volume 1:
Application

c) Attachment 1
d) Attachment 1
e) Attachment 1

Volume 2 to 6:
EIA
a) Volume 6,
Section 1.5;
Volume 6,
Section 2.5
b) Volume 6,
Appendix III;
Volume 6,
Section 2.3
e) Volume 6,
Sections 2.5 and
2.6

Public Health and Safety

Describe those aspects of the Project that may have implications for public health or the delivery of health
care services. Determine whether there may be implications for public health arising from the Project.
Specifically:
a) identify and discuss the data and methods Canadian Natural used to assess impacts of the Project
on human health and safety;
b) assess the potential health implications of the compounds that will be released to the environment
from the proposed operation in relation to exposure limits established to prevent acute and chronic
adverse effects on human health;
c)
identify the human health impact of the potential contamination of country foods and natural food
sources taking into consideration all project activities;
d) provide information on compounds released from the project that may be present in selected species
of vegetation and wildlife known to be consumed by humans and incorporate into the assessment;
e) discuss the potential to increase human exposure to contaminants from changes to water quality, air
quality and soil quality taking into consideration all project activities;
f)
during consultation on the project, document any health concerns identified by Aboriginal
stakeholders due to the impacts of existing industrial development and of the Project specifically on
their traditional lifestyle. Determine the impact of the Project on the health of Aboriginal stakeholders
and identify possible mitigation strategies;
g) assess cumulative health effects to receptors, including First Nations and Aboriginal receptors, that
are likely to result from the Project in combination with other existing, approved and planned projects;

Volume 1

a) Volume 3, Section
3.2
b) Volume 3, Section
3 (to be updated
on completion of
HHRA).
c) Volume 3, Section
3 (to be updated
on completion of
HHRA)
d) Volume 3, Section
3 (to be updated
on completion of
HHRA)
e) Volume 3, Section
3.2 (to be updated
on completion of
HHRA)
f) Volume 3, Section
3 (to be updated
on completion of
HHRA); Volume 6,
Section 1
g) Volume 3, Section
3 (to be updated
on completion of
HHRA)
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

5.0

6.0

Public Health and Safety (cont’d)
h) identify, as appropriate, anticipated follow-up work, including regional cooperative studies. Identify
how such work will be implemented and coordinated with ongoing air, soil and water quality initiatives;
i)
identify and discuss potential health and safety impacts due to higher regional traffic volumes and the
increased risk of accidental leaks and spills;
j)
document the health and safety concerns raised by stakeholders during consultation on the Project;
k)
provide a summary of Canadian Natural’s emergency response plan and discuss mitigation plans that
will be implemented to ensure workforce and public safety during pre-construction, construction,
operation and reclamation of the Project. Include prevention and safety measures for wildfire
occurrences, accidental release or spill of chemicals to the environment and failures of structures
retaining water or fluid wastes;
l)
describe how local residents will be contacted during an emergency and the type of information that
will be communicated to them;
m) describe the existing agreements with area municipalities or industry groups such as safety cooperatives, emergency response associations and municipal emergency response agencies; and
n) describe and discuss the impacts of the proposed Project on potential shortages of affordable housing
and the quality of health care services. Identify and discuss the mitigation plans that will be
undertaken to address these issues. Provide a summary of any discussions that have taken place
with the Municipality and the Regional Health Authority concerning potential housing shortages and
health care services, respectively.
Traditional Ecological Knowledge and Traditional Land Use

Provide details on the consultation undertaken with potentially affected Aboriginal communities with respect
to traditional ecological knowledge (TEK) and traditional land use including:
a) results of consultation with Aboriginal communities to identify the extent of traditional land uses of the
Study Area(s);
b) the traditional land uses including fishing, hunting, trapping, plant harvesting (nutritional and
medicinal) and cultural use in the Study Area(s);
c)
the vegetation and wildlife used for nutritional and medicinal purposes, and any potential effects the
Project may have;
d) cabin sites, spiritual sites and graves; and
e) the project and cumulative impact of development on these uses and identify possible mitigation
strategies; and
f)
a description of how TEK was incorporated into the technical components of the EIA report.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

i) Section B11.0
j) Section C1.0
k) Sections B11.4,
B11.0
l) Section B11.4
m) Sections B11.4,
B11.6
n) Section B11.6

h) Volume 3, Section
3 (to be updated
on completion of
HHRA)
i) Volume 2,
Appendix IV;
Volume 6,
Section 5.5
j) Volume 3, Section
3 (to be updated
on completion of
HHRA)
k) Volume 4,
Section 2.6
n) Volume 6, Section
5.5

a) Section C1.0

a) Volume 6,
Sections 1.2;
Volume 6, Section
1.3
b) Volume 6,
Section 1.5
c) Volume 6,
Sections 1.3;
Volume 6, Section
1.4; Volume 6,
Section 1.5
d) Volume 6,
Section 1.5
e) Volume 6,
Sections 1.5;
Volume 6, Section
1.6; Volume 6,
Section 1.7
f) Volume 6,
Section 1.2
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

7.0

8.0
8.1
Baseline
Information
8.2
Methodology

8.3
Impact
Assessment

Historic Resources
Describe those aspects of the Project that may have implications for historical resources and provide the
following:
a) a general overview of the results of any previous historic resource studies that have been conducted
in the Local Study Area, including archaeological resources, palaeontological resources, historic
period sites, and any other historic resources as defined within the Historical Resources Act,
including Aboriginal traditional use sites that may be considered to be historic resources under the
Historical Resources Act;
b) details of the consultation with Heritage Resources Management Branch of Alberta Parks, Tourism,
Recreation and Culture, First Nations and any other Aboriginal communities with respect to historic
resources;
c)
the final report discussing the results of the a Historical Resource Impact Assessment (HRIA) to the
Historical Resource Management Branch and any other interested parties, prior to or at the same
time as the submission of the EIA report to Alberta Environment. The EIA is to include a summary of
the results of the HRIA;
d) documentation of the participation of local Aboriginal peoples in the field component of the
consultation program conducted, and any concerns that local First Nations and other Aboriginal
communities may have relative to project impacts on historical resources;
e) documentation of any stakeholder concerns with respect to the development of the Project based on
the historic significance the Local Study Area; and
f)
an outline of the historic resources management program and schedule of field investigations that
may be required to further assess and mitigate the effects of the Project on historic resources.
Socio-Economic

Concordance Table
September 2007

Volume 1:
Application

d) Section C1.0
e) Section C1.0

Volume 2 to 6:
EIA

a) Volume 6,
Section 4.3;
Volume 6,
Section 4.4
b) Volume 6,
Section 4.2;
Volume 6, Section
1
c) Volume 6,
Sections 4.5, 4.6
and 4.7
d) Volume 6,
Section 1
f) Volume 6,
Section 4.2.;
Volume 6,
Section 4.4

Describe the baseline socio-economic conditions and trends for the region and for the communities
impacted by the Project.

Volume 6, Appendix
IV

Describe the selection criteria for the Study Areas, information sources and assessment methods.

Volume 6,
Section 5.2

Provide information on the socio-economic effects of the Project:
a) Identify any concerns related to socio-economic conditions that have been raised by the local
municipality or any other stakeholder in the region;
b) provide information on the socio-economic impacts of the Project on the Regional Study Area and
Alberta, related to:
i.
local employment and training,
ii.
local business opportunities,
iii. population changes;
iv. demands on local services and infrastructure,
v. effects on traffic and traffic safety,

a) Volume 6,
Section 5.2
b) Volume 6,
Section 5.4;
Volume 6,
Section 5.5;
Volume 6,
Section 1

Volume 1

a) Section C1.0
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

8.3
Impact
Assessment
(cont’d)

8.4
Mitigation

vi. regional and provincial economic benefits,
vii. housing and availability of affordable housing,
viii. effects on medical facilities and health services,
ix. effects on trapping, hunting and fishing,
x. effects on recreational activities, and
xi. effects on First Nations and Métis (e.g., traditional land use and culture);
c)
provide an analysis of the significance of the socio-economic impacts;
d) discuss the timing of workforce requirements for construction and operation. Include a breakdown of
the total number of jobs to be created along with a description of when peak activity periods will
occur;
e) describe the overall engineering and contracting plan for the project;
f)
provide a summary of any discussions that have taken place with the Municipality concerning
potential housing shortages;
g) discuss the location of proposed construction camps, the number of workers they are intended to
house and outline what services will be provided in the camp (e.g., security, recreation and leisure,
medical);
h) evaluate the need for additional public services and infrastructure. Take into consideration other
projects that are reasonably anticipated during the life of the Project. This will include consideration
of housing, transportation, education/training, health and social services, urban and regional
recreation use, law enforcement and emergency preparedness; Discuss options for mitigating any
impacts;
i)
discuss Canadian Natural’s policies and programs respecting the use of regional and Alberta goods
and services; and
j)
provide an estimated breakdown of Alberta, other Canadian and non-Canadian industrial benefits for
engineering and project management, equipment and materials, construction labour and total overall
project.
Provide:
a) current plans and strategies to mitigate the socio-economic impacts of the Project, including work
undertaken with industry partners, local municipalities and other regional stakeholders; and
b) Canadian Natural’s current and ongoing plans to work with First Nations and other local residents
and local businesses with regard to employment, training needs, and other economic development
opportunities arising from the construction and operation of the Project.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

c) Volume 6,
Section 5.2
d) Volume 6,
Section 5.4
e) Volume 6,
Section 5.4
f) Volume 6,
Section 5.5
g) Volume 6,
Section 5.4;
Volume 6,
Section 5.5
h) Volume 6,
Section 5. 5
i) Volume 6,
Section 5.4
j) Volume 6,
Section 5.4

a) Volume 6,
Section 5.3
b) Volume 6,
Section 5.3
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

9.0

Public Consultation
Document the public consultation program implemented for the Project including methods, the type of
information provided, the level and nature of Canadian Natural’s response.
a) Describe the consultative process and how public input was obtained and addressed;
b) provide documentation of individual participation and attendance at each meeting, including records
of specific comments or issues raised by individuals present at the meetings;
c)
describe and document concerns and issues and opportunities raised by the public, Canadian
Natural’s analysis of those concerns and issues, and the actions taken to address those concerns
and issues;
d) describe how resolution of the concerns and issues was incorporated into the Project development,
impact mitigation and proposed monitoring; and
e) provide plans to maintain the public consultation process following completion of the EIA review to
ensure that the public will have an appropriate forum for expressing their views on the ongoing
development, operation and reclamation of the Project.
Consultation will include discussions with the following:
a) Alberta provincial representatives;
b) Federal government representatives;
c)
Municipal government representatives;
d) Department of National Defence;
e) residents in surrounding areas as identified during the consultation process;
f)
First Nations and Métis organizations;
g) commercial, industrial, recreational and traditional users; and
h) other potentially-affected parties.
APPENDIX
The following information is necessary to be submitted as part of the Application under the Water Act (WA)
or the Environmental Protection and Enhancement Act (EPEA). It may not be necessary to be considered
as part of the EIA report completeness decision-making process under Section 53 of EPEA. Upon review of
the information submitted, a final determination will be made if it is necessary for the following information to
be considered as part of the EIA report completeness decision.
Air Quality Assessment
Provide via modelling maximum ground level concentration locations of NO2 and SO2 near the vicinity of the
central processing facility, plant or project. Provide ground-level concentrations in 50 or 100 m increments
extending out from the central processing facility to 2 or 5 kilometres.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

Sections C1.1-C1.9

Volume 3;
Appendix II;
Section 2.3
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Concordance Table
September 2007

Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic

Volume 1:
Application

Conservation And Reclamation Plan
The reclamation and closure plan in the Application will address the following:
a) provide a soil conservation and reclamation plan for progressive reclamation in the Project Areas.
Outline the anticipated major timelines for reclamation activities with reference to the life span of the
proposed Project;
b) provide an ecological context of the soil resource by supplying a soil survey report and maps
following the Soil Survey Handbook, Volume 1 (Agriculture Canada, 1987) to include Survey Intensity
Level 1 (SIL) 1 for the development footprint;
c)
provide details about soil salvage indicating areas where salvage will occur (for the pads,
transportation routes, and any other similar activities), the depth and volume of soil to be salvaged,
soil storage locations and methods and relate the information to pre-development conditions;
d) provide details on area of soil replacement indicating techniques, timing, depth, volume and type of
reclamation material;
e) discuss the potential to retain coarse woody debris for use in reclamation and to reduce the need for
slash burning after clearing;
f)
provide information about the reclaimed topography for well pads, roads, and facilities. Identify
contouring objectives, drainage restoration (surface and near-surface flow) and erosion control;
g) discuss the methods that may be used to deal with potential soil compaction and contamination
problems in the Project Areas;
h) provide a timber salvage plan, highlighting end land users and identifying proposed volumes for
removal by species and year for the Project. Provide a tracking mechanism to ensure the appropriate
utilization of the timber volumes by species to salvage per year, or periodically as the Project
progresses. Include opportunities for timber salvage, revegetation, reforestation and harvest for the
reduction of fuel hazards;
i)
provide a weed management plan including provisions such as those outlined in the Guidelines for
Weed Management in Forestry Operations (Forest Management Division directive 2001-06). This
will detail how Canadian Natural will prevent the establishment and control the spread of restricted
and noxious weeds (as listed in the Alberta Weed Control Act) within the Project Area; and
j)
provide appropriately scaled maps of the area highlighting (where possible) the preceding points.

a) Attach 1,
Section 2.3
b) Attach 1,
Section 2.3
c) B1.3, A2;
Attach 1,
Section 4.3;
Attach B
d) B1.3; Attach 1,
Section 4.6
e) Attach 1,
Section 4.2
f) A2.1, B5.13;
Attach 1,
Section 4.5
g) Attach 1,
Sections 4.5, 6.1
h) Attach 1,
Section 4.1
i) Attach 1,
Section 4.4
j) Attach 1,
Section 4;
Attach B

Volume 1

Volume 2 to 6:
EIA
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Table 1

Final Terms of Reference Issued by Alberta Environment (continued)

TOR Section

Environmental Assessment or Topic
Water Supply, Water Management And Wastewater Management
Provide the following information:
a) how the water requirements for the Project will be met, including annual volumes from each source
(for non-saline groundwater sources, follow AENV’s Groundwater Evaluation Guideline);
b) if non-saline water is being considered for steam generation, then a Tier 2 evaluation using the Water
Conservation and Allocation Guideline for Oilfield Injection (2006) is required;
c)
Canadian Natural’s plan to meet the objectives of the Water Conservation and Allocation Policy
strategy to improve the water use efficiency and productivity;
d) the design details of facilities that will handle, treat and store wastewater streams and runoff and
include appropriate annual volumes;
e) the type and quantity of any chemicals used in water/wastewater treatment; and
f)
design details for the potable water and sewage treatment systems for both the construction and
operation stages.
Groundwater
Provide a detailed plan and implementation program for the protection of groundwater resources,
addressing;
a) a groundwater monitoring program for early detection of potential contamination and assistance in
remediation planning;
b) groundwater remediation options to be considered for implementation in the event that adverse
effects are detected; and
c)
a program to monitor the sustainability of groundwater production.
Surface Water
Provide a detailed plan and implementation program for the protection of surface water addressing:
a) a surface water monitoring program to assess the performance of water management systems; and
b) a water quality monitoring program for relevant substances.

Volume 1

Concordance Table
September 2007

Volume 1:
Application

Volume 2 to 6:
EIA

a) B2.5, A4.3, B7.1,
B7.2, Attach 3
b) A4.3, Attach 3
c) A4.3, Attach 3
d) B5.6, B5.7,
B5.13, B7.3
e) B5.13, B7.3
f) B5.13, B7.4

a) B2.5, B4.7,
Attach 3
b) B2.5, Attach 3
c) A4.3, B2.5

a) Volume 4,
Section 3.5
b) Volume 4,
Section 4.4
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Table 2
Guide 23
Section No.
1.5
1.5.1
1.5.2
1.5.3
1.5.4
1.5.5
1.5.6(b)
1.5.7
1.5.8
1.5.9
1.5.10
1.5.11
1.5.12
1.5.13
1.5.14
1.5.15
1.5.16

2.3
2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.3.6
2.3.7
2.3.8
2.3.9
2.3.10
2.3.11
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Concordance Table
September 2007

EUB Guide G-23 Information Requirements
Requirement (abridged)
Kirby scope of the application
Kirby description
Applicable Acts and Sections
Name and address and any partners
Statement of need and project timing
Overall project description and discussion of schedule
Regional setting and proposed land use
Maps showing land use and land owners
Map showing topography and development
Aerial photomosaic
Description of storage and transportation facilities including pipelines
Proposed rate of production over the life of the Project
Description of the subject oil sands
Status of negotiations held with freehold, leasehold, mineral surface rights owners
Proposed energy source, alternatives, resource use, sources and supply
Results of public information program
Project start and completion dates
Name of responsible person to contact
Surface mining operations
Underground access and development
In-Situ Operations
Geological description of zone of interest
Identification of the target zone including any crude bitumen zone or water zone immediately
above or below the zone of interest.
Criteria used in selecting the oil sands zone for recovery
A description of the cut off bitumen grade and thickness criteria used to establish the in-place
recovery potential
A geological, engineering and economic evaluation of the bitumen recovery potential recoverable
by the proposed scheme
A geological, engineering and economic evaluation of bitumen reserves not recoverable by the
proposed scheme
A discussion of the potential and requirements for any follow-up recovery of reserves
Evaluation of gas recovery potential associated with the oil sands to be developed
An evaluation of sand or fines production, the effects on recovery and anticipated disposal
methods
A description of the recovery process to be used, including (2.3.11 – 2.3.20, as listed below):
The recovery efficiency of the process and well spacing.

Volume 1

Locations in Volume 1 Unless Otherwise Noted
A1.1
A2.1
A1.1
A1.2
A2.2
A2.3, A6.1-A6.7, B1.2
A2.1
A2.1, A5.4
A2.1
A2.1
B5., B6.1-B6.8
A2.3
A5.1
A5.4
B1.5, B5.12-B5.14
A7.0, C1.1-C1.9
A6.1-A6.7, A1.1
A1.2
n/a
n/a
Volume 1 Overall
B2.1-B2.4
B2.4
B2.4
B2.4
B2.4, B3.1-B3.3, B12.2
B2.4, B3.1-B3.5
B2.4, B3.5
B2.4, B3.2
B4.3
B3.1-B3.5
B3.1-B3.5, B4.2, B1.5
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Table 2
Guide 23
Section No.
2.3.12
2.3.13
2.3.14
2.3.15
2.3.16
2.3.17
2.3.18
2.3.19
2.3.20
2.4.1
2.4.2
2.4.3
2.4.4
2.4.5
2.4.7
2.5.1
2.5.2
2.5.3
2.6.1
2.6.2
2.6.3
2.6.4
2.6.5
3.1.1
3.1.2
3.2.1
3.2.2
3.3.1
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Concordance Table
September 2007

EUB Guide G-23 Information Requirements (continued)
Requirement (abridged)
A description of the Project layout with emphasis on equipment spacing and surface disturbance.
A description of the efforts to minimize land disturbance and the collection, conservation or other
disposition of produced gases.
A diagram and description of proposed well drilling and completion methods.
A description of the proposed well performance monitoring program.
A description of geotechnical factors and techniques of monitoring, that may affect operations.
The volume of fluids and solids produced and the proposed disposition of each.
Material balances for hydrocarbons, sulphur and water in the central processing facility.
A process flow diagram for the central processing facility.
A sample set of production accounting reports for the central processing facility.
Description of process facilities
Material and energy balances
Products, by-products and waste and their disposition
Surface drainage treatment and disposal
Comparison of proposed process to alternatives
Example of production accounting reports
A description of any facilities to be provided for the generation of electricity to be used by the
Project.
Identification of the source, quantity and quality of any fuel, electricity or steam to be obtained
from sources beyond the Project site.
An appraisal of the options available to eliminate the need for offsite resources.
A description of air and water pollution control and monitoring facilities, as well as a liquid spill
contingency plan.
A description of the water management program.
The manner in which surface water drainage within the Project area would be collected, treated
and disposed.
A description of the air and water pollution control and monitoring facilities.
A description of the emission control system.
Commercial Viability: An appraisal and projections, on an annual basis of revenues, capital and
operating costs, royalties and taxes, net cash flow, marketing arrangements, fuel and electric
power arrangements
A description of project costs which include capital and operating cost.
Benefit-Cost Analysis: A summary of quantifiable public benefits and costs incurred during the
construction and operation of the Project.
A summary of non-quantifiable public benefits and costs incurred each year during construction
and operation of the Project.
Economic Impact: An appraisal of the economic impact of the Project on the region, province and
nation

Volume 1

Locations in Volume 1 Unless Otherwise Noted
A2.1, A2.3, B1.2, B1.3, B5.2
B1.3, B5.5
B4.1-B4.7
B3.4, B4.7
B4.7
B3.5, B4.3, B6.7, B7.3
B5.14
A2.1, B5.1
B5.4
B5.1-B5.14
B5.14
B5.1-B5.7, B6.7, B8.1-B8.5
B5.13
B1.5
B5.4
B1.5, B5.13
B5.13, B6.5, B6.8
B1.5
B11.1-B11.4
B7.1-B7.4
B5.13
B9.4-B9.5, B8.5, B7.3
B9.4
B12.1- B12.7
B12.4 – B12.5
B12.7, A2.2, Vol. 6 - Sect. 5
B12.7, A2,2, Vol. 6 – Sect. 5
B12.7, A2.2, Vol. 6 – Sec. 2 & 5
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Table 2
Guide 23
Section No.
3.3.2
3.3.3
4.1
5.0
6.0
7.0
8.0
9.0
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Concordance Table
September 2007

EUB Guide G-23 Information Requirements (continued)
Requirement (abridged)
A discussion of any initiatives undertaken to accommodate regional economic priorities and
interests.
An assessment of direct and indirect employment opportunities for all groups associated with the
Project.
Environmental Impact Assessment
Biophysical Impact Assessment
Social Impact Assessment
Describe the environmental protection plan including mitigation measures, environmental
monitoring and research
Conceptual Development and Reclamation Plan
Solid Waste Management Plan

Volume 1

Locations in Volume 1 Unless Otherwise Noted
B1.4, B11.6, Vol. 6 – Sect. 2
A2.2, Vol. 6 – Sect. 5
A8.0, Vol. 2 - 6
Vol. 3 – 5
Vol. 6
B11.1 – B11.6
C&R – Attach 1
B8.1 – B8.5
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Table 3

3(1)(c) 5.5
3(1)(c) 5.6
3(1)(c) 5.7
3(1)(c) 5.8
3(1)(c) 5.9
3(1)(c) 5.10
3(1)(c) 5.11
3(1)(c) 5.12
3(1)(c) 5.13
3(1)(c) 5.14
3(1)(c) 5.15
3(1)(c) 5.16
3(1)(c) 5.17

Concordance Table
September 2007

EPEA Guide to Content for Industrial Approval Applications

EPEA
Guide to Content
3(1)(a)
3(1)(b) 3
3(1)(b) 2.1
3(1)(b) 2.2
3(1)(b) 2.3
3(1)(b) 3.1
3(1)(b) 3.2
3(1)(b) 4.1
3(1)(b) 4.2
3(1)(b) 4.3
3(1)(c) 5
3(1)(c) 5.1
3(1)(c) 5.2
3(1)(c) 5.3
3(1)(c) 5.4
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Information Required
Applicant Information
Location, Size and Capacity of the Activity
Legal land description
Relation to nearest town, city, village and users of the land
Geographical description (topographic map) including relation to nearby watercourses
Raw material processing capacity, by-product processing capacity, finished product capacity
Other appropriate capacity measurements
Size of the affected area, leased area, and/or plant site
Physical dimensions of the plant site including a plant site map (plot plan)
Number of employees working at the facility
Nature of the Activity
Classification of this facility under EPEA Activities Designation Regulation 211/96
General purpose, products, by-products
Major unit operations including a process flow diagram and description of the process
Duration of the Project, construction commencement date, completion date and commissioning dates
of production facilities and environmental protection and control systems/procedures.
Scale diagrams of the plant, plant site and the surrounding area
Provide a flow diagram of the process or operation involved, the industrial wastewater, air and waste
treatment facilities, and a general narrative description, including equipment and unit capacities.
List of products resulting from the process, typical and maximum design capacities. Include a material
balance flow sheet (block diagram) for the entire plant operation.
Industrial wastewater discharges and air emission streams
Identify any component streams which contribute to those streams identified in 5.8
Describe any cooling system to be used.
Describe all raw water treatment processes, chemicals used, amounts and quality of wastes to be
disposed and the frequency of disposal.
For sanitary wastes, describe the facilities treatment system and disposal method.
Describe major environmental control operations
Underground and aboveground tank details including leak detection system
For underground storage tanks specify measures incorporated to prevent overfilling and results of
integrity testing and inspections.
Source and amount of potable water, how it will be used, and any water treatment system used.
Details on the reciprocating or turbine engines

3(1)(c) 5.18

Plot plan showing the exhaust stack locations

3(1)(c) 5.19

Peak height of the buildings

Volume 1

Locations in
Volume 1 Unless Otherwise Noted
A1.1
A2.1 – A2.3, B1.2, B5.2, B4.1
A2.1
A2.1
A2.1
A2.3
A2.3, B1.2, B4.1, B5.2
A2.1, B1.3
A2.1, B1.2, B5.2
B5.13
A2.3, B1.2
A1.1
A2.3, B1.2, B5.14
A2.1, A2.3, B5.1 – B5.13
A6.1-A6.7, B11.1-B11.5, B12.4, B12.5
A2.1, B5.1, B5.13, B7.3, B9.3-B9.5, B8.1B8.5; Volume 3, Appendix II, Figure II-13
B1.2, B5.1-B5.13
B5.1-B5.14
B7.1, B7.3, B9.2
B5.1-B5.13
B5.13
B7.3, B5.6, B5.7
B5.13
B5.13, B7.3
B5.9
n/a
B7.4
B5.13
A2.1, B9.3; Volume 3, Appendix II,
Figure II-13
Volume 3, Appendix II, Figure II-13
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EPEA Guide to Content for Industrial Approval Applications (continued)

EPEA
Guide to Content

Information Required

3(1)(c) 5.20

Details on all natural gas fired heaters, treaters, boilers and steam generators

3(1)(c) 5.21
3(1)(c) 5.22
3(1)(c) 5.23
3(1)(c) 5.24

Details on any auxiliary or standby process equipment or other sources of emission
Details on flare stacks
Details of any active flare pit on site
Details of any inactive or former flare pits on site
Describe emergency flaring scenarios including rates and composition of flared streams and a
dispersion modelling run to show the maximum ground-level concentration.
Description of any on site incineration of solid waste
Determine the maximum ground-level concentration of SO2, NO2, or any air contaminant that is
significant. Provide a computer output for NO2 and SO2 dispersion modelling.
AEUB Approval Status
Schedule
Environmental Impact Assessment (EIA)
Existing EPEA Approvals
Substance Releases
A list and quantity of substances used in the production process
Water demand; sources, purpose and quantities
Sources of the substances to be released to the environment
Amount of the substances to be released to the environment
Methods of release of substances to the environment
Pollution prevention and control measures
Runoff volume determination
Baseline environmental data collected at the site (for air, water, soils, etc.)
Baseline hydrogeologic characteristics and groundwater monitoring data
Justification for Substance Releases
Investigation on the feasibility of introducing new technology or management principles to reduce
emissions. Discuss continuous improvement of discharges to the environment.
Waste Minimization Measures
Waste Management Summary
Waste minimization measures to be implemented
Describe any liquid effluent/process wastewater or air emissions treatment facilities (see Attachment
C)
Surface Disturbance Impacts
Extent and nature of the surface disturbance
Emergency Response Plan

3(1)(c) 5.25
3(1)(c) 5.26
3(1)(c) 5.27
3(1)(d) 8
3(1)(g) 11.1
3(1)(e) 9.1
3(1)(f) 10.1
3(1)(h) 14
3(1)(h) 14.1
3(1)(h) 14.2
3(1)(h) 14.3
3(1)(h) 14.4
3(1)(h) 14.5
3(1)(h) 14.6
3(1)(h) 14.7
3(1)(i) 17.1
3(1)(i) 17.2
3(1)(k) 23.1
3(1)(k) 23.2
3(1)(l) 26
3(1)(l) 26.1
3(1)(l) 26.2
3(1)(l) 26.3
3(1)(m)
3(1)(m) 29.1
3(1)(n)

Concordance Table
September 2007

Volume 1

Locations in
Volume 1 Unless Otherwise Noted
B5.7, B9.3; Volume 3, Appendix II,
Figure II-13
B9.3
B5.11, B9.3
n/a
n/a
B5.11
n/a
B9.2, Vol. 3 – Sect. 1- App. I-IV
n/a
A6.1-A6.7
A1.1
A4.1
B5.13
B7.1
B4.3, B7.3, B8.2, B9.3
B4.3, B7.3, B8.2, B9.2, B9.6
B4.3, B7.3, B8.5, B9.4
B4.3, B7.3, B8.5, B9.4, B9.5, B9.6
B5.13
Vol. 3-5 Appendices
B2.5, Attach 3, Vol. 4 – App. V, VI
B4.3, B7.3, B8.1-b8.5, B9.4, B9.6
B1.5, B8.1, B9.6
B8.1
B8.2
B8.1-B8.5
B7.3, B9.4
B1.3
B1.3
B11.4

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project

Table 3

3(1)(o) 33.1
3(1)(p) 34
3(1)(p) 34.1
3(1)(p) 34.2
3(1)(q) 37
3(1)(q) 37.1
3(1)(q) 37.2

Concordance Table
September 2007

EPEA Guide to Content for Industrial Approval Applications (continued)

EPEA
Guide to Content
3(1)(n) 32.1

- 46 -

Information Required
Confirmation of filing, date of initial preparation and subsequent amendments, agencies to which the
plan has been submitted
Environmental Contingency Plans
Conservation and Reclamation Plan
Pre-construction site and soil assessments
Procedures that will be used to return the site to equivalent land capability
Public Involvement Process
Proposed or conducted public involvement process
Describe target audiences, frequency, type and purpose for the public involvement and any
environmental concerns identified in the review and how those concerns were addressed.

Volume 1

Locations in
Volume 1 Unless Otherwise Noted
B11.4
B11.4
C&R Attach 1
C&R Attach 1
C&R Attach 1
C1.1-C1.9
A7.1, C1.1-C1.9
C1.1-C1.9

Canadian Natural Resources Limited
Kirby In-Situ Oil Sands Project

Table 4

- 47 -

Concordance Table
September 2007

Water Act Application Information - Fresh Water for Oil Field Injection Purposes

Item

Locations in Volume 1 Unless Otherwise
Noted

Requirement

(a)

For an Applicant who was formerly issued with a term “Deemed Licence” for oilfield injection purposes under the Water Resources Act
1
2

A review of present and future water needs for the project
An examination of the potential for developing alternate water sources that would minimize use of nonsaline water. This might include future opportunities as well as present available alternatives.

3
4

A review of historical monitoring records (use records, hydrographs)
A review of the original field-verified survey (review survey with re-survey if warranted)
A review of the initial aquifer drawdown and sustainable yield predictions, with historical hydrograph
5
data verification (re-evaluated if warranted)
(b)
Per Recommendations from the Advisory Committee on Water Use Practice and Policy
1
2

A Tiered ranking of the project based on project scale, water allocation pressures, water shortages
Selection of ER Fluid based on a Industry Decision Tree

(a)

From the Groundwater Evaluation Guideline, February 5, 2003.

(b)

Final Report, August 2004.

Volume 1

B7.1
B2.5, B7.2, Attach 3, Vol. 4
Attach 3
Attach 3
Attach 3
Attach 3
Attach 3
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