April 28, 2005
Mr Aaron Sellick
Manager
Fort McMurray
Alberta Energy and Utilities Board
2nd Floor Provincial Building
9915 Franklin Avenue
Fort McMurray, Alberta T9H 2K4
Mr Jay Nagendran
Regional Director
Northern Region
Alberta Environment
Twin Atria No. 111
4999 – 98th Avenue
Edmonton, Alberta T6B 2X3
Dear Sirs:
Re: Application for Approval of the Muskeg River Mine Expansion Project
Albian Sands Energy Inc. (Albian Sands) hereby applies to:
•

the Alberta Energy and Utilities Board (EUB), pursuant to the Energy Resources
Conservation Act and Section 13 of the Oil Sands Conservation Act (OSCA) to amend
EUB Approval No. 8512, in accordance with the enclosed information, for approval to
access additional mining areas on Bituminous Leases 7277080T13 (Lease 13),
7280880T90 (Lease 90) and 7280090T30 (Lease 30), and to carry out modifications and
add processing units to the Muskeg River Mine oil sand processing facilities, located about
70 km north of Fort McMurray, Alberta. The expected processing capability of these
modifications and additions will increase the average nominal capacity of the Muskeg
River Mine to 15.7 million m3/a (98.5 million bbl/yr) of dry bitumen.

•

Alberta Environment (AENV):
•

under Sections 66, 67 and 70 of the Environmental Protection and Enhancement
Act (EPEA) for the renewal of Approval 20809-00-00 (as amended) and the
amendment of this approval in accordance with the environmental information and
specific applications described in this submission

•

under Sections 59 and 54 of the Water Act for the renewal of
Licence 000771821-00-00 (as amended) and the amendment of this licence to
modify the boundaries of the project area identified by the fenceline and to
increase the allowable amount of water diverted from surface runoff

In support of these applications, Albian Sands submits the enclosed documentation entitled
Application for Approval of the Muskeg River Mine Expansion Project. In accordance with the
provisions of EPEA Part 2, Division 1 and the Terms of Reference issued by AENV on
February 28, 2005, an environmental impact assessment (EIA) has been prepared. The results of
the EIA are reported in the enclosed documentation. The EIA builds on the considerable amount of
data and information already submitted in support of the original Muskeg River Mine Project

application and the information submitted for the Jackpine Mine – Phase 1 application, both of
which focused on resource development on Lease 13.
The Application for Approval of the Muskeg River Mine Expansion Project consists of the
following:
•

Volume 1: Project Description, which contains the information required for the EUB
application under the OSCA

•

Volume 2: Environmental Impact Assessment – Introduction, Air Quality, Noise and
Environmental Health

•

Volumes 3: Environmental Impact Assessment – Aquatic Resources

•

Volume 4: Environmental Impact Assessment – Terrestrial Resources and Human
Environment

Albian Sands respectfully submits that its proposed Muskeg River Mine Expansion is in the public
interest, considering the project’s social, environmental and economic effects, all of which are
described in the enclosed documents.
Albian Sands is committed to cooperating with stakeholders and other developers in the region to
promote orderly and efficient development of the Athabasca oil sands resource in an economic and
environmentally acceptable manner.
Albian Sands will continue to work together with local communities concerning its development
plans, in an effort to develop mutually prosperous, long-term relationships with its neighbours.
Please direct all communications to:
Mr. Keith Firmin
Manager Regulatory Affairs
Shell Canada Limited
Oil Sands Division
and to counsel
400 – 4th Avenue S.W.
P.O. Box 100, Station M
Calgary, Alberta
T2P 2H5
Telephone: (403) 691-3682
Fax: (403) 691 3650
e-mail: keith.firmin@shell.com

Mr. Shawn Denstedt
Bennett Jones LLP
Barristers and Solicitors
855 – 2nd Street S.W.
4500 Bankers Hall East
Calgary, Alberta
T2P 2K7
Telephone: (403) 298-3449
Fax: (403) 265-7219
e-mail: denstedts@bennettjones.ca

Respectfully submitted on April 28, 2005.
Yours truly,

Robyn B. Seeley
General Manager, Sustainable Development and External Affairs
Shell Canada Limited
Oil Sands Division
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PREFACE
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
EXECUTIVE SUMMARY

PURPOSE

Albian Sands Energy (Albian Sands) is applying to the Alberta Energy and
Utilities Board (EUB) and Alberta Environment (AENV) for renewal of, and
amendments to, existing approvals in order to expand the Muskeg River Mine to
an average nominal capacity of 15.7 Mm3/a (98.5 million bbl/yr) bitumen
production or 43,000 m3 (270,000 bbl) per calendar day (cd). The expansion,
expected to cost more than $2 billion (2004 $Cdn), will be integrated with the
Athabasca Oil Sands Project (AOSP). The expansion will include:
•
•

developing additional mining areas that extend production from 2022 to 2031
adding and upgrading associated process facilities

SCOPE OF THE PROJECT

The expansion project will involve:
•
•
•

adding new facilities, including a third oil sand processing train
debottlenecking the existing facilities
accessing and developing additional mining areas

The expansion project will increase processing capacity to an average nominal
capacity of 15.7 Mm3/a (98.5 million bbl/yr) bitumen production or 43,000 m3
(270,000 bbl) per calendar day (cd). The expansion project includes:
•
•
•
•
•
•

new dry ore preparation facilities
additional extraction facilities
extended tailings storage
new froth treatment process units
additional utilities and infrastructure
modifications to the existing plant (debottlenecking)

As a consequence of the expansion to the facilities and additional mine areas, the
project life will be extended to 2031.
Process Description

The process configuration of the new facilities is the same as that used at the
existing Muskeg River Mine. Bituminous ore is reduced in size, conditioned and
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Process Description (cont’d)

transported using hot water, so that the bitumen extraction occurs in primary
settling cells (PSCs) at a temperature between 40°C to 50°C. Primary and
secondary flotation is used to increase bitumen recovery. Thickeners are used to
recycle warm water for energy and water conservation.
The extracted bitumen froth is screened to remove trash and solid hydrocarbon
material, and processed using a paraffinic solvent counter-current decantation
(CCD) froth treatment process. The final product is a partially deasphalted
bitumen that is virtually water and solids free, mixed with 30% by volume
solvent to reduce viscosity for transport. The solvent used for transport is
removed at the Scotford Upgrader and returned for use at the Muskeg River
Mine.
Solvent is recovered from the froth treatment tailings using a tailings solvent
recovery unit (TSRU) similar to the existing plant at the Muskeg River Mine.
Tailings from the froth treatment process and from the extraction process are
stored, initially, out of pit in a combined tailings facility. Once there is sufficient
space in the mined area and the first in-pit dyke is completed, tailings streams
will be directed to the mine, primarily as a non-segregating tailings mix.
Market

Clean bitumen will continue to be sent to the Scotford Upgrader, located in Fort
Saskatchewan, Alberta. The upgrader is part of the AOSP.
Market opportunities for crude oil products from the upgrader include:
•
•
•

feedstock supply for Shell’s Scotford and Sarnia refineries
refineries in the US Midwest
emerging markets in the US west coast and offshore, including the Far East

Project Schedule

Detailed engineering and procurement of long-lead-time items will begin as soon
as regulatory approvals are received. Construction of the new facilities is
expected to be completed by Q3 of 2009, with the start-up of the new third train
planned for the beginning of Q4 of 2009. Opportunities for debottlenecking will
begin as soon as regulatory approvals are received and will continue to be
pursued throughout the remainder of the project life.
PUBLIC CONSULTATION

Albian Sands has an ongoing, successful public consultation program for the
Muskeg River Mine. As an extension of this program, Albian Sands is committed
to consulting with stakeholders about the proposed Muskeg River Mine
Expansion Project, and to addressing concerns with a view to attaining an
acceptable development.
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ENVIRONMENTAL IMPACTS

A detailed environmental impact assessment (EIA), including an assessment of
biophysical and socio-economic impacts and mitigations, was done for the
Muskeg River Mine Expansion Project. The EIA concluded that there would be
no unacceptable environmental or socio-economic effects, provided the proposed
mitigation and monitoring is undertaken.
PROJECT BENEFITS

During the construction, and throughout an operation period to 2031, the
expansion project will contribute to tax and royalty revenues for all levels of
government. Although the amount might vary from year to year, the average
combined positive impact on the government balance is expected to be over
$4.5 billion (2004 $Cdn) over the life of the project. The expansion project will
also contribute other direct and indirect economic benefits.
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MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
GUIDE TO THE APPLICATION

SCOPE

Shell’s applications for EUB and AENV approvals have been integrated to:
•

reduce duplication, particularly for project descriptions

•

make the review of the application as efficient as possible for regulators and
the public

The application is presented in four volumes:
•

•

Volume 1: Project Description, which:
•

provides an overview of the project application

•

describes the existing operations

•

describes the technical basis for the proposed Muskeg River Mine
Expansion

•

summarizes the results of the environmental and socio-economic impact
assessments

•

describes the public consultation program

•

contains information required by the EUB to amend the approval under
the Oil Sands Conservation Act

•

contains information required by AENV to renew and amend the EPEA
10-year operating approval and renew and amend the approval under the
Water Act

EIA:
•
•
•
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CROSS-REFERENCES TO REQUIRED INFORMATION

The EUB information requirements and the location of the required information
are provided in Table P-1.
Section 18, Alberta Environment Approval Requirements, provides the
information and cross-references for the application for renewal and amendment
of the EPEA 10-year operating approval 20809-00-01.
For the guide to the location of information required under the EIA Terms of
Reference, see Volume 2, Appendix 2-1, Terms of Reference and CrossReference.
Table P-1: Information for the Application to Amend
EUB Approval 8512 for the Muskeg River Mine
EUB
Guideline
G-23

Information Required

Location

1.1

Project summary, objectives and approvals requested.

Section 1

1.5.1

Act and section under which the application is made.

Section 1.5 and
transmittal letter

1.5.2

Name and address of the applicant.

Section 1.5

1.5.3

Statement of need for, and timing of, the project.

Section 1.1

1.5.4

Scheme description, including the location, size, scope, schedule, preconstruction, start-up, duration and reasons for the proposed schedule.

Sections 1.2, Sections 5,
6, 7 and 8, Section 13.3

1.5.5

Description of the regional setting with reference to existing and
proposed land use.

Section 1.2

1.5.7

Map of existing developments.

Section 1.2

1.5.8

Aerial photo of the proposed development area with locations of project
components.

Section 1.2

1.5.9

General description of storage and transportation facilities for diluted
bitumen (dilbit), including pipeline size and ownership.

Section 6.2, Section 13.2

1.5.10

Proposed rate of production of hydrocarbon processed over the project’s
life.

Section 1.2, Section 9.1

1.5.11

Description of oil sands owned or leased.

Section 1.1, Section 4

1.5.13

Description of proposed energy sources, alternative sources, rates of
use and supply sources.

Sections 8.3 and 8.4

1.5.14

Results of public information programs.

Section 14

1.5.15

Start and completion dates.

Section1.2

1.5.16

Name of the person responsible for the application.

Section 1.1 and 1.5

2.1.1

A geological description of the zone or zones of interest in the project
area.

Section 3

2.1.2

An evaluation of the reserves within the project area, the mine site, plant
site, tailings site, discard site and other surface facilities.

Section 4

2.1.3

A description of the project layout and mining equipment selected with a
map of the land surface topography and project layout.

Section 3.2, Section 5

2.1.4

A description of the mine development plans with a tabulation of the
mining volumes and recovery criteria.

Section 5
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Table P-1: Information for the Application to Amend
EUB Approval 8512 for the Muskeg River Mine (cont’d)
EUB
Guideline
G-23

Information Required

Location

2.1.5

A description of the design stability analysis of pit slopes and discard.

Section 5.4

2.4.1

Description of the bitumen extraction process with process flow diagrams
indicating major equipment.

Section 6.1

2.4.2

Overall material and energy balances with respect to hydrocarbon, water
use and energy efficiency.

Section 9, Section 10.4

2.4.3

The quantity of products, by-products and discard, and a general
description of their disposition.

Section 5.5, Section 6.2,
Section 7

2.4.4

The manner in which surface drainage within the areas of the processing
plant, product storage and discard proposal would be treated and
disposed.

Section10.2

2.4.5

Comparison of the proposed process with alternative processes
considered on the basis of overall recovery, energy efficiency, cost,
commercial availability and environmental considerations and reasons
for selecting the process.

Section 1.2, Section 6.1

2.5.2

Identification of the source, quantity, and quality of any fuels, electricity
or steam to be obtained from sources beyond the project site.

Section 8.3 and 8.4

2.6.2

Description of the water management program.

Section 10, Section 8.2

2.6.3

Description of the manner in which surface water drainage within the
project area would be collected, treated and disposed.

Section 10.2

2.6.4

Description of the air and water pollution and monitoring devices.

Section 18

2.6.5

A description of the emission control system.

Section 18

3.1

Commercial viability information.

Section 1.2

3.2

Benefits cost analysis.

Section 17

3.3

Economic Impact.

Section 1.1, Section 17

4.0

Environmental Impact Assessment.

Section 16

5.0

Biophysical Impact Assessment.

Section 16

6.0

Social Impact Assessment.

Section 17

7.0

Environmental Protection Plan.

Section 16, Volume 2

8.0

Conceptual Development and Reclamation Plan.

Volume 4 – Appendix 4.4

9.0

Solid Waste Management Plan.

Section 11.2
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Section 1.1
OVERVIEW
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
BACKGROUND

PURPOSE

Albian Sands Energy (Albian Sands) is applying to the Alberta Energy and
Utilities Board (EUB) and Alberta Environment (AENV) for renewal of, and
amendments to, existing approvals in order to expand the Muskeg River Mine to
an average nominal capacity of 15.7 Mm3/a (98.5 million bbl/yr) bitumen
production or 43,000 m3 (270,000 bbl) per calendar day (cd). The expansion,
expected to cost more than $2 billion (2004 $Cdn), will be integrated with the
Athabasca Oil Sands Project (AOSP). The expansion will include:
•
•

developing additional mining areas that extend production from 2022 to 2031
adding and upgrading associated process facilities

PROJECT PROPONENT

Albian Sands, a company established by the joint venture owners of the AOSP to
construct and operate the Muskeg River Mine, is the proponent of this
application.
The AOSP is owned by joint venture participants Shell Canada Limited (Shell),
Chevron Canada Limited (Chevron Canada) and Western Oil Sands L.P.
(Western). The AOSP is a multi-billion dollar project, originally approved by the
owners in 1999, that includes the Muskeg River Mine and the Scotford Upgrader.
Under the joint venture agreement, the participants hold the following interests in
AOSP:
•
•
•

Shell – 60%
Chevron Canada – 20%
Western – 20%

Shell Canada Limited

Shell is one of Canada’s largest integrated energy companies. Headquartered in
Calgary, Shell is a major producer of natural gas, natural gas liquids, sulphur and
bitumen. Shell manufactures, distributes and markets refined petroleum products
across Canada.
Shell is the overall administrator for the AOSP on behalf of the joint venture, and
has prepared this application on behalf of Albian Sands.

April 2005
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Chevron Canada Limited

Chevron Canada, a wholly owned subsidiary of ChevronTexaco Corp., has
operated in Canada for more than 60 years, and is one of Canada’s leading
energy companies. Headquartered in Calgary, Alberta, Chevron Canada has
operational interests across Canada, including its interest in the AOSP.
Western Oil Sands Limited

Western Oil Sands L.P. is a Calgary-based company focused on mining and
bitumen extraction in the Athabasca region. Western was created to participate in
the AOSP and contribute its considerable experience in mining and resource
development.
PROJECT LOCATION

The Muskeg River Mine Expansion Project is located about 70 km north of Fort
McMurray, Alberta (see Figure 1-1) and about 500 km northeast of Edmonton.
Fort McKay is the closest community, and is located about 5 km to the west. The
expansion project is contained within townships 94 and 95 and ranges 9, 10 and
11 W4M.
PROJECT NEED

It is the goal of the AOSP joint venture owners to continue to supply energy in a
responsible way and as responsible members of the communities in which they
operate. At the same time, the owners’ companies must remain viable so they can
provide a reasonable return to their shareholders, employment for their
employees and continue to support the communities in which they operate.
Development of the Athabasca oil sands provides a secure domestic source of
crude oil for Canadians and for North America, to replace diminishing
conventional supplies. Since the acquisition of Lease 13 by Shell in 1956, more
than $7 billion has been spent in evaluating the resource potential and in
developing the Muskeg River Mine and Scotford Upgrader projects. These
projects provide the foundation to further development of Shell’s oil sands leases.
The Muskeg River Mine Expansion Project is needed to further develop the
AOSP joint venture owners’ oil sands assets and to integrate operations at the
existing Muskeg River Mine and the approved Jackpine Mine – Phase 1. The
expansion and integration will enhance the continued development of the AOSP
in an efficient and economic manner.
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COMMERCIAL VIABILITY

The estimated capital cost of the expansion project is $2.5 billion (2004 $Cdn).
The expansion project’s return on investment is calculated as positive, between
$24 and $28 US/bbl of West Texas Intermediate (WTI) crude oil. On this basis,
the contribution to governments over the life of the project would be:
•
•
•

1-4

about $1.5 billion in taxes to the federal government
about $0.8 billion in taxes to the provincial government
about $2.2 billion in royalties to the provincial government
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
PROPOSED DEVELOPMENT

SCOPE

The expansion project will involve:
•
•
•

adding new processing facilities, including a third oil sand processing train
debottlenecking the existing facilities
accessing and developing additional mine areas

Debottlenecking will involve modifying existing equipment to increase the
overall reliability and remove constraints to increased capacity.
The expansion project facilities will increase processing capacity to an average
nominal capacity of 43,000 m3/cd (270,000 bbl/cd). These facilities include:
•
•
•
•
•
•

new dry ore preparation facilities
additional extraction facilities
extended tailings storage
new froth treatment facilities
additional utilities and infrastructure
modifications to the existing plant

For an aerial overview of the proposed development area showing the locations
of project components, see Figure 1-2. A detailed site plot plan for the expansion
facilities is provided in Section 6, Ore Processing.
NEW FACILITIES

The mining extraction and bitumen treatment process for the expansion project is
similar to that used in the existing Muskeg River Mine. The components of the
expansion facilities and the third oil sands processing train will include:
•

dry ore preparation facilities:
•
•
•
•
•

April 2005

two crushers
an ore surge feed conveyor
a surge bin
a breaker feed conveyor
a rotary breaker

Shell Canada Limited
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NEW FACILITIES (cont’d)

•

additional extraction and tailings facilities:
•
•
•
•
•
•

•

•

extended tailings storage, including:
•

an extension to external tailings pond area

•

increased height of the existing external tailings facility containment
berms

new froth treatment facilities:
•
•
•
•
•

•

1-6

two slurry conditioning pipelines
two primary separation cells
additional flotation equipment
additional hydrocyclones
a tailings thickener
a tailings pipeline

two froth storage tanks
a counter-current froth treatment train
a solvent recovery unit
a tailings solvent recovery unit (TSRU)
a flare

additional utilities and infrastructure:
•

six auxiliary boilers

•

an additional river water pump

•

additional cooling towers

•

a potable water system

•

three bridges

•

interconnection pipelines with Jackpine Mine – Phase 1 (Jackpine Mine),
including a froth pipeline

•

additional tankage (product and solvent)

•

additional buildings

•

an asphaltene storage area

Shell Canada Limited
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DEBOTTLENECKING

Debottlenecking is a standard operating practice used to increase throughput of
an existing facility through modification of equipment or parts of a process.
Examples of debottlenecking for the expansion project include modifications to
improve production capacity, such as changes to:
•
•
•
•

pump sizes
pump impellors
pump boxes and piping
adding process units, where necessary

ADDITIONAL MINE AREAS

The expansion project includes the addition of mining areas on bitumen:
•
•
•

Lease 13 (Number 7277080T13)
Lease 90 (Number 7288080T90)
Lease 30 (Number 7280090T30)

For an outline of the proposed mining areas, see Figure 1-3.
The additional mining areas include:
•
•
•

west mine extension on Lease 13
Sharkbite area on Lease 13
Lease 90 area (including the Lease 30 swap area)

The west mine extension expands the existing mine area from the Muskeg River
in Lease 13 to the west bordering the Athabasca River, which includes all of the
West Pit and part of the East Pit.
The Sharkbite area is bounded on the north by Muskeg River and Jackpine Creek
in Lease 13 and on the south by the Lease 13 boundary.
The Lease 90 area also includes part of what is currently Lease 30. This area,
between Lease 13 and Lease 90, is required by the expansion project for mining,
overburden and tailings disposal, and other infrastructure.
The bituminous lease rights for this area are held by Syncrude Canada Limited
(Syncrude). Shell has an agreement with Syncrude to acquire the portion of
Lease 30 applicable to the Syncrude Lease 30 swap area.
MINE SEQUENCE

The proposed mine development sequence is shown in Figure 1-4.
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MINE SEQUENCE (cont’d)

The mine sequence for the additional mining areas for the proposed expansion is:
•

Muskeg River Mine and West Mine Extension (period from 2007–2025) –
mining will progress north through the east limb, then south through the
central portion, west into the mid-portion of the West pit, then north to the
lease boundary, followed by a relocation to the mid-portion and a south
advance to completion.

•

Lease 90 Area (period from 2010–2029) – mining will begin in the southern
portion of the lease, then progress south to the lease boundary, then progress
in a north advance until completion. Ore will be transported to the Muskeg
River Mine processing facility.

•

Sharkbite Area (period from 2022–2033) – mine operations will begin in the
Sharkbite area after mining at the Muskeg River Mine and the west mine
extension is completed, and will involve parallel operations of about
2.5 years between the two operations. The Sharkbite Pit is essentially divided
in half, along the east-west division line. Mining begins in the southeast
corner of the pit and advances west in the southern portion of the East Pit,
then returns to the east in the north half of the pit.

Ongoing revisions to the exact timing of the mine development sequence are
expected as part of the integration of the Muskeg River Mine with the Jackpine Mine.

For more detail on the mine sequence, see Section 5, Mining.
PROJECT SCHEDULE

The proposed project schedule for the mine expansion is shown in Figure 1-5.
2005

MRM

2006

2007

2008

2009

2010

Regulatory Approval
• Government Review

Muskeg River Mine Expansion Project
• Front-End Design
• Investment Decision
• Site Preparation
• Engineering and Construction
• Commissioning
• Start-Up

Figure 1-5: Project Schedule

April 2005
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PROJECT EXECUTION

To prepare for mining and construction activities, such as camps and utilities,
some clearing, dewatering and site preparation activities will need to begin in
2005.
Detailed engineering and procurement of long-lead items will begin as soon as
regulatory approval is received. Construction of the new facilities is expected to
be completed by Q3, 2009, with start-up planned for the beginning of Q4 of
2009.
Plant modifications associated with debottlenecking are planned as a series of
independent work scopes executed in a phased approach. This approach is
designed to maximize the capacity of the existing facilities by carefully
monitoring the performance impact of each modification before integrating
subsequent ones.
The addition of the new facilities will follow a traditional design and construction
project execution strategy.
During detailed planning, opportunities to optimize the project execution of the
various facility components will be identified.
ALTERNATIVES CONSIDERED

During project scoping, several alternatives were considered for facility and
infrastructure locations, mine development and process design. The evaluation of
the alternatives used a consistent decision-making process that incorporated
assessments of environmental, social, technical, operational and economic
criteria.
A range of development alternatives was evaluated for the expansion project by
considering various logical combinations of process steps. The assessment
included considering options for:
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•

mining

•

primary crushing

•

secondary sizing

•

ore transport

•

extraction

•

froth treatment, including the tailings solvent recovery and solvent recovery
process elements

•

tailings management and disposal
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PROPOSED DEVELOPMENT

Table 1-1 summarizes the alternatives that were reviewed.
As part of the evaluation, the process technology selection described in the
original Muskeg River Mine application was reviewed in the context of the
expansion project. The evaluation determined that the technology choice for the
existing Muskeg River Mine was still valid and that no change was required. For
a description of the process selected, see Section 6, Ore Processing. An
evaluation of alternatives was also conducted for mining operations (see
Section 5.1, Introduction).
Table 1-1: Upstream Expansion Alternatives
Development Unit
Mining

Alternatives Assessed
• Truck-and-shovel combination
• Shovel – mobile primary crusher combination

Primary Crushing

• Relocatable crushing unit
• Mobile crushing unit

Secondary Sizing

• Rotary breakers
• Secondary sizers

Ore Transport

• Pipeline transport from a remote mining location

Extraction

• Primary separation cells and flotation extraction
• Hydrocyclone separation
• Drum separation

Froth Treatment

• Atmospheric counter-current decantation froth treatment
• High-temperature counter-current decantation froth treatment

Solvent Recovery

• Solvent recovery based on the same design as the existing
Muskeg River Mine
• Adding a preflash tower to each existing solvent recovery unit
train
• Reusing the existing solvent recovery unit equipment as part of a
supercritical solvent recovery unit

Tailings Solvent
Recovery

• An additional TSRU train based on the same design as the
existing Muskeg River Mine
• Reconfiguring the existing TSRU columns to run in parallel and
adding a new, common, second-stage column in series

Tailings Management

• Combined coarse and thickened fine tailings with an additive, with
disposal by pump and pipeline
• Cofiltration of coarse and fine tailings, using a conveyor for
disposal
• Engineered non-segregating tailings with disposal by pump and
pipeline

April 2005

Shell Canada Limited

1-13

Section 1.2
OVERVIEW

PROPOSED DEVELOPMENT

SITE SELECTION

Since the existing Muskeg River Mine plant site meets all project requirements
and is capable of supporting an expansion of the existing facilities, no other sites
were considered. The criteria for selecting the site for the expansion project
included:
•

integration and close proximity with the existing Muskeg River Mine
facilities and operations control to minimize project scope

•

integration with the existing management and operations organization to
reduce labour requirements

•

integration with existing infrastructure

•

preference for the previously developed plant site to minimize ore
sterilization and environmental disturbances

TECHNOLOGY DEVELOPMENT

Technology development is key to the continued improvement of operational
efficiency, bitumen recovery and the reduction of operating and capital costs.
Current technology development initiatives focus on:
•

improved tailings disposal

•

increased energy-efficiency of froth treatment

•

improved bitumen recovery at lower bitumen grades, with an emphasis on
improving froth quality

Each of these initiatives involves substantial investment and pilot or
demonstration scale testing of the following processes:
•
•
•

non-segregating tailings
high-temperature froth treatment
hydrocyclone extraction

Non-Segregating Tailings

The design basis for the expansion currently includes adding gypsum to
combined tailings. Work is being done at a demonstration plant to evaluate the
capability of achieving a reclaimable landscape using a tailings mixture in which
the coarse fraction provides geotechnical competence and sufficient void space to
contain the fines, without adding gypsum.
A demonstration plant has been constructed at Muskeg River Mine and testing is
expected to continue for the next several years.
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High-Temperature Froth Treatment

Paraffinic froth treatment of bitumen froth at atmospheric pressure was pioneered
on a commercial scale at the Muskeg River Mine. High-temperature froth
treatment is a variation of the existing plant technology, using elevated
temperatures to increase the settling rate and reduce settler diameters and the
number of settlers required in a single processing train. Pilot testing is currently
underway at the CANMET facility in Devon, Alberta.
Hydrocyclone Extraction

A hydrocyclone extraction pilot located at Muskeg River Mine will test, over the
next two years, bitumen recovery targets over a wide range of ore grades, using
commercial cyclones as an extraction alternative to simple gravity separation in
primary separation vessels and flotation.
EXPANSION PROJECT INTEGRATION WITH JACKPINE MINE

The objective of the AOSP owners is to fully develop all Shell oil sand leases to
support daily production in excess of 500,000 bbl/cd. The approval of the
Muskeg River Mine Expansion Project, coupled with the approved Jackpine
Mine – Phase 1 provides the necessary regulatory basis for the complete
development planning for all of Lease 13 and Lease 90.
The planned concurrent development of the Muskeg River Mine Expansion
Project and the Jackpine Mine will provide a unique opportunity to optimize the
economic, orderly and efficient execution of the two projects. The key
integration benefits are construction execution, operational flexibility and
technological innovation. Linking the mining areas within Lease 13 with process
connections, such as froth, tailings, and water pipelines, will support project
integration and optimization.
For a more detailed discussion of the expansion project’s integration with
Jackpine Mine, see Section 12, Integration with Jackpine Mine.
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Section 1.3
OVERVIEW
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
ENVIRONMENTAL AND SOCIO-ECONOMIC
MANAGEMENT
SCOPE

This subsection:
•

outlines the principles that will be used to manage the environmental and
socio-economic aspects of the expansion project

•

identifies the key environmental and socio-economic issues

PRINCIPLES

The expansion project will be developed based on Albian Sands’:
•
•

Commitment to Sustainable Development
Health, Safety and Environmental Policy

The principles outlined in these documents are the basis for the expansion
project’s management of environmental and socio-economic issues.
ENVIRONMENTAL MANAGEMENT

Effective environmental management requires:
•

a comprehensive understanding of baseline environmental conditions from
both a historical and current perspective

•

a good understanding of potential development effects validated by the
relevant operating experience of Muskeg River Mine and other regional oil
sands operators, such as Suncor and Syncrude

The expansion project is being developed in a region of the province where a
great deal of scientific baseline and impact assessment knowledge is available.
Since commercial development of the oil sands began in 1967, numerous
scientific and environmental impact assessment (EIA) studies and research
programs have been conducted in the surface mineable oil sands area.

April 2005
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OVERVIEW

ENVIRONMENTAL IMPACT ASSESSMENT

On February 28, 2005, AENV issued the Final Terms of Reference for the
Muskeg River Mine Expansion Project. These terms incorporate the requirements
of provincial and federal agencies and public comments. Based on these terms,
Albian Sands has prepared an EIA, including a cumulative effects assessment, as
part of this application. Findings of the EIA are summarized in:
•
•
•

Section 16, EIA Summary
Section 17, Socio-Economic Summary
Section 18, Alberta Environment Approval Requirements

The EIA concluded that there would be no unacceptable environmental or socioeconomic effects, provided the proposed mitigation and monitoring is
undertaken.
Key Environmental Issues

The key environmental issues arising from the expansion project are similar to
those currently being managed by the existing operators and communities. The
issues identified through consultation with stakeholders and regulators are the:
•

impacts on water quality and flows and aquatic ecosystems in Muskeg River

•

sustainability of the Muskeg River watershed

•

impacts on air quality (e.g., acidification), and aquatic and terrestrial
receptors

•

impacts of surface disturbance on the terrestrial ecosystem, especially within
the Muskeg and Athabasca river valleys

•

effects on traditional land use and historical resources

•

effects on wildlife habitat and movement corridors

•

protection of the health of residents located near Muskeg River Mine

Key Socio-Economic Issues

The key socio-economic issues identified through consultation with stakeholders
in the Regional Municipality of Wood Buffalo are:
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•

access to training, business, investment and employment opportunities for
local residents

•

the cumulative impacts on infrastructure and community services in the
Regional Municipality of Wood Buffalo

•

the retention of traditional and current aboriginal culture

Shell Canada Limited

April 2005

Section 1.3
ENVIRONMENTAL AND SOCIO-ECONOMIC
MANAGEMENT

OVERVIEW

INDUSTRY APPROACH

Shell and Albian Sands support, and are committed to working with regulatory
agencies and regional stakeholders to facilitate responsible development, focused
on resource conservation, environmental protection and the enhancement of
regional socio-economic opportunities.
Oil sands industry members share a common view of the value of exploring
opportunities for regional cooperation. Within certain practical limits, such as the
physical location and timing of development, it is believed opportunities might
exist for regional cooperation in areas such as:
•
•
•
•
•
•
•

managing lease boundary resource recovery issues
regional access
environmental management and monitoring
infrastructure impact studies
environmental baseline studies
stakeholder consultation
technology research

Shell and Albian Sands are involved in a number of collaborative initiatives,
including:
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•

developing agreements with neighbouring lease holders to minimize resource
sterilization and to facilitate economic recovery of bitumen along lease
boundaries

•

gathering environmental information through industry collaborative research
and monitoring programs

•

actively supporting regional infrastructure planning via organizations like the
Regional Issues Working Group

•

actively supporting regional multi-stakeholder committees to develop and
implement regional environmental monitoring programs, management
systems and research, including supporting groups such as:
•

Wood Buffalo Environmental Association (WBEA)

•

Regional Aquatic Monitoring Program (RAMP)

•

Cumulative Effects Management Association (CEMA)

•

Canadian Oil Sands Network for Research and Development
(CONRAD)

Shell Canada Limited
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OVERVIEW

INDUSTRY APPROACH (cont’d)

As part of working together to resolve First Nations and Métis issues related to
resource development, Shell and Albian Sands have been, and will continue to
be, involved with committees and initiatives associated with the following
agreements:
•
•
•

the Athabasca Tribal Council-All Parties Core Agreement
the Métis-Industry Consultation Agreement
the Aboriginal Skills and Employment Program Contribution Agreement

Shell and Albian Sands contribute to advancing oil-sands-related technology
through extensive involvement in joint research in the areas of environment,
extraction, and tailings through CONRAD and other organizations.
For further information on Shell and Albian Sands’ work with stakeholders to
facilitate responsible oil sands development in the region, see Section 13.4,
Regional Cooperation.
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OVERVIEW
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
REGULATORY APPROVALS

SCOPE

Albian Sands is the operator of Muskeg River Mine and acts on behalf of the
joint venture owners. Albian Sands holds the necessary approvals for the
operation of the existing Muskeg River Mine. This subsection identifies the
primary EUB and AENV approvals that require amendments or renewal for
constructing and operating the expanded facilities and the relevant legislation.
PRIMARY APPROVALS REQUESTED

The primary approvals requested for the expansion project are summarized in
Table 1-2.
Table 1-2: Primary Approvals and Amendments Requested
for the Muskeg River Mine Expansion

Approval

Legislation

Nature of
Approval

Existing
Approval
Number

Approval
Authority

Date of
Approval or
Amendment

Date
Needed

Scheme for
recovering oil
sands and
production of oilsands products

Oil Sands
Conservation
Act

Amendment

8512A
(as amended)

EUB

March 2, 2000

Q2, 2006

EPEA 10-year
operating approval

EPEA

Amendment
and renewal

20809-00-00
(as amended)

AENV

June 18, 1999

Q2, 2006

Diversion, control
and use of water
and construction,
operation and
maintenance of
related structures

Water Act

Amendment
and renewal

00071821-0000
(as amended)

AENV

August 4, 1999

Q2, 2006

Approval Amendments Requested under Oil Sands Conservation Act

The amendment to EUB Approval 8512A requested in this integrated application
covers:
•

modifying the approved project area to incorporate:
•

April 2005

additional lands contained within Lease 13 (Number 7277080T13)
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REGULATORY APPROVALS

Approval Amendments Requested under Oil Sands Conservation Act (cont’d)

•

•

all lands contained within Lease 90 (Number 7288080T90)

•

lands contained within Lease 30 (Number 72800090T30), subject to a
swap agreement between Syncrude and Shell

•

a modified utility corridor, that includes a bitumen froth pipeline as well
as tailings and water pipelines, connecting Muskeg River Mine with
Jackpine Mine

modifying and adding to the existing processing scheme to increase the
production capability for recovering oil sands

Approval Renewal and Amendments Requested under EPEA

Combined renewal and amendment of the 10-year operating
Approval 2809-00-00 (as amended) is requested in this integrated application to
cover:
•

development, operations and reclamation of the Muskeg River Mine and its
expansion

•

ongoing operation of, and construction and operation of, modifications and
additions to:
•
•
•
•
•

•

an oil-sands plant and utilities
a hazardous waste storage facility
wastewater and storm water systems
bulk petroleum storage facilities
the water supply, treatment and distribution system

construction and operation of a bitumen froth pipeline

Approval Renewal and Amendments under the Water Act

Renewal and amendment to Approval 007821-00-00 (as amended) and the
associated license is requested under the Water Act, to cover:
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•

modifying the boundaries of the area identified in Plan Number 60330-2 to
incorporate an expansion of the Muskeg River Mine and its associated
facilities

•

increased diversion of surface water from the project area

•

all activities related to the Water Act that will allow the licensee to carry the
activities granted under an amended EPEA Approval 20809-00-00 to
incorporate the expansion

Shell Canada Limited
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ANCILLARY APPROVALS REQUESTED

Ancillary approvals requested are approval from:
•

AENV for detailed design of tailings impoundment structures

•

Alberta Sustainable Resource Development (ASRD) under the Public Lands
Act either as an amendment to mineral surface lease (MSL) 990189 or as a
separate MSL to incorporate the area covered by a renewal and amendment
of EPEA Approval 20809-00-00 (as amended)

OTHER ANCILLARY APPROVAL REQUESTS

Albian Sands requires other municipal, provincial and federal approvals for the
Muskeg River Mine Expansion Project (see Table 1-3). These approvals will be
the subject of independent applications by Albian Sands or other appropriate
parties.
Albian Sands has been advised by the Canadian Environmental Assessment
Agency that, for any federal approvals required for the expansion project,
Fisheries and Oceans Canada will be the responsible authority.
Table 1-3: Other Approvals Required for the Muskeg River Mine Expansion
Approval

Legislation

Approval Authority

Development permit

Municipal Government Act, Part 17

Regional Municipality of Wood
Buffalo

Historical resources clearance

Historical Resources Act

Alberta Community Development

River crossings (bridges and
utilities)

Navigable Waters Protection Act

Transport Canada – Coast Guard

Fish habitat harmful alteration,
disruption or destruction

Fisheries Act

Fisheries and Oceans Canada

Surface dispositions

Public Lands Act

Alberta Sustainable Resource
Development

COMPLIANCE WITH GOVERNMENT POLICIES AND PLANS

The Muskeg River Mine Expansion Project will be constructed and operated in
accordance with applicable acts, regulations and approvals granted. The project
supports the Government of Alberta’s policy to encourage development of oil
sand resources of northeastern Alberta in a sustainable and environmentally
responsible manner. It conforms with Land Use Order M06555-93 for the
Regional Municipality of Wood Buffalo, which allows oil sands development as
a discretionary use in the rural district in which leases 13, 30 and 90 are located.

April 2005
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COMMUNICATION WITH THE APPLICANT

All communication with Albian Sands on these regulatory applications should be
directed to:
Mr. Keith Firmin
Manager Regulatory Affairs
Shell Canada Limited
Oil Sands Division
400 – 4 Avenue S.W.
P.O. Box 100, Station M
Calgary, Alberta
T2P 2H5
Telephone: (403) 691-3682
Fax: (403) 691-3650
e-mail: keith.firmin@shell.com
and to counsel:
Mr. Shawn Denstedt
Bennett Jones LLP
Barristers and Solicitors
855 – 2 Street S.W.
4500 Bankers Hall East
Calgary, Alberta
T2P 4K7
Telephone: (403) 298-3449
Fax: (403) 265-7219
e-mail: denstedts@bennettjones.ca
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Section 2.1
CURRENT OPERATIONS
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

PROJECT ACHIEVEMENTS

The Muskeg River Mine Project received EUB approval in 1999. It was
subsequently constructed in the period from 1999 to 2002, with start-up in late
2002. The Muskeg River Mine was designed and built with the benefit of a
significant knowledge base established over the previous 30 years of oil sands
development by industry.
Successes for the Muskeg River Mine Project have included:
•

constructing a major mining facility with world-class safety records

•

developing a large-scale mine that uses the latest process equipment and
environmental process monitoring technology

•

commercializing novel technologies in the areas of noncaustic extraction and
paraffinic froth treatment

•

providing work for more than 600 permanent Albian Sands employees

These accomplishments have set a foundation for continued positive
development.
PRODUCTION PROFILE

Production at the Muskeg River Mine began in late 2002. However, a fire in an
uncommissioned area of the froth treatment plant on January 6, 2003, forced a
delay in continuous operation until April 2003. After the fire, the mine’s
production continuously increased through to Q3, 2004, where calendar-month
production met design targets. Production was lower in Q4, 2004 because of
unscheduled maintenance activities at the mine and the Scotford Upgrader.
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CURRENT OPERATIONS
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
BITUMEN PRODUCTION FACILITIES

MAJOR FACILITIES

The existing major facilities at the Muskeg River Mine are:
•
•
•
•
•
•

a truck-and-shovel mining operation
a crusher and conveying system
a material sizing and conditioning system
an extraction plant
an external tailings disposal area
a froth treatment system

A simplified process flow diagram is shown in Figure 2-1.
Mine

Recycled Solvent

Crusher

Rotary
Breaker

Agitation
Tank
Conditioning

Recycled Water
Utilities

Paraffinic
Froth
Treatment

Primary
Extraction

Paraffinic
Product
Cleanup

Recycled
Solvent
Tailings
Solvent
Recovery

Water Natural
Gas
Electricity

Tailings Settling Pond

Product
Solvent
Recovery

Diluted
Bitumen
Product
Bitumen to
Pipeline

Figure 2-1: Simplified Process Flow – Existing Muskeg River Mine Facilities

April 2005

Shell Canada Limited

2-3

Section 2.2
CURRENT OPERATIONS

BITUMEN PRODUCTION FACILITIES

Truck-and-Shovel Mining Operation

The existing truck-and-shovel mining operation uses:
•
•

twenty-three 363-t trucks
four 55 m3-class electric cable shovels

Additional equipment, including hydraulic excavators, 300-t and 90-t trucks, is
provided by earth moving general contractors.
Crusher and Conveying System

The crusher and conveying system sizes and transports material to the processing
facility with two double-roll crushers, rated at 14,000 t/h, loading onto a single
surge conveyor.
Material Sizing and Conditioning System

The material sizing and conditioning system further reduces material to 5 cm and
conditions and transports the slurry to the extraction plant. The system consists of
an ore silo with a live surge capacity of 10,000 t/h. Feed is transferred to three
rotary breakers from the ore silo at rates up to 7,000 t/h. Hot water is added and
the slurry is transported through 2 km of pipe to the extraction plant.
Extraction Plant

The extraction plant uses noncaustic warm water extraction technology. The
primary components of the extraction plant are two trains with 23-m diameter
primary settling vessels (PSVs) with primary and secondary recovery circuits.
Overflow from the PSVs is deaerated, screened and stored in two froth storage
tanks. The underflow is processed through secondary flotation for final bitumen
cleaning.
External Tailings Disposal Area

The final bitumen cleaning is followed by cycloning that separates the coarse
solids for dyke construction and transfer to the external tailings disposal area.
The overflow is sent to two 90-m diameter thickeners, where warm water is
recovered and returned to extraction for dilution water and the fines are
concentrated and pumped to a segmented portion of the external tailings disposal
area for initial tailings storage.
Froth Treatment System

The froth treatment system consists of two counter-current decantation (CCD)
trains operating at atmospheric conditions. Bitumen from the froth storage tanks
is mixed at an appropriate ratio of 2:1 solvent to bitumen (S:B) to form the feed
to the CCD circuit. The clean bitumen product is produced as an overflow from
the first stage of the CCD circuit. This overflow is passed through a solvent
recovery unit to reduce the product diluent concentration to 0.3:1 on a volume
basis. Recovered solvent is cooled and returned to the froth treatment process.
2-4
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After diluted bitumen has been processed in the Scotford Upgrader atmospheric
and distillation unit, the recovered solvent is returned to the Muskeg River Mine
for use in the froth treatment process.
Underflow from the CCD circuits is transferred to a common tailings solvent
recovery unit (TSRU). The underflow is heated with steam injection and the
solvent is recovered, cooled and returned to the froth treatment process. Tailings
(a mixture of mainly water, solids and asphaltenes) are pumped to the external
tailings disposal area for final storage.
FACILITY PERFORMANCE
Mining

Prestripping of the overburden for the plant site began in late 1999, using
contractor trucks and shovels. The overburden was hauled to the southwest dump
and was used for constructing the external tailings dykes. Prestripping for the
initial mine pit took place in 2000 and 2001. Oil sands suitable for plant feed was
removed and stockpiled.
In mid-2002, oil sands mining began to support commissioning of the extraction
facilities. In late 2002, the AOSP fleet of mining equipment began to arrive at the
mine site to replace contractors’ equipment, and to provide for ongoing mine
development.
The truck-and-shovel operation has performed up to and beyond expectations.
Although contract equipment was used during start-up and commissioning of
operations, owner equipment now handles over 90% of mine’s operation.
Contracted equipment is used primarily for rejects handling, reclamation and
civil support.
Daily material movement is in the range of 350,000 t.
Crushing and Conveying

Although the crushers have met and exceeded design capacity during summer
conditions, work is ongoing to fully realize design capacity during severe winter
conditions.
Availability and capacity of the surge conveyor have exceeded design
expectations.
Sizing and Conditioning

Material flow characteristics in the silo and reclaim conveyors have resulted in
either reduced material flow rates or blockages from compacted material. Air and
heat have been added to improve flow characteristics over a wider operating
range. Generally, the system has functioned within acceptable design parameters.
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Sizing and Conditioning (cont’d)

Rotary breakers have successfully processed at design tonnage rates, with wear
within anticipated parameters. Reject rates have been stable and within design
limits, averaging below 4% per annum on a dry feed basis.
Conditioning pipelines have proven robust, with wear rates below those targeted
in the design. Various tests have been run, such as adding air, with limited
process-recovery improvements. Testing for air addition and process additives
continues. The intent is to improve recovery throughput and froth quality without
negatively affecting warm water recovery from the fines circuit or causing
deleterious fines dispersion in the external tailings disposal area.
Extraction Plant

The extraction plant has effectively met production requirements, product quality
and recovery capacity. However, the plant requires further modifications to
sustain performance at design rates over a broad range of ore grades. A key focus
continues to be identifying and resolving mechanical reliability and operating
control strategies.
Bitumen recovery has exceeded regulatory guidelines at higher grades. However,
recovery improvements for low-quality ores are being sought through a number
of initiatives, which are being reviewed with the EUB.
Balancing froth production between the PSV and flotation circuits has identified
challenges with pumping capacity. Efforts are underway to increase froth
pumping capacity, through a combination of installing larger pumps and
redesigning the froth pump boxes.
Although deaerator and froth screening units have worked at or above design
capacity, further modifications to froth screening are required to increase
operational flexibility and reliability, and to reduce spills.
Testing over limited temperature ranges (38 to 44°C) has not provided any
indication of superior extraction recovery production. Tests on various process
additives are ongoing.
Froth Treatment

A key feature of the CCD froth treatment process is the production of clean
bitumen, which supports the economic application of downstream hydrogenbased upgrading.
Both production and product quality targets, based on the initial technology
development work, have been achieved. Rates in excess of 31,800 m3/cd
(200,000 bbl/cd) of dry bitumen product have been attained, while sustaining
quality specifications. Some initial mechanical issues were encountered, but were
corrected in Q3, 2004 and operating conditions have returned to design
parameters.
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The solvent concentration in third-stage underflow has been above design targets.
Process options are being studied to reduce the solvent content in the third-stage
underflow from the settlers.
Through modifications and improvements to the design of the TSRU, solvent
recovery is expected to achieve design rates by the end of 2006. The plan to
incorporate these modifications has been reviewed with the EUB.
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TAILINGS MANAGEMENT

TAILINGS OBJECTIVE

The Muskeg River Mine was designed to manage the bitumen extraction plant
tailings streams economically and in a way that:
•

minimizes the footprint of the external tailings disposal area

•

allows for a stable, long-term landscape, consistent with effective
reclamation and mine closure planning

The primary strategy for achieving economic bitumen extraction tailings streams
was to commercialize a noncaustic extraction process that minimizes clay
dispersion. In addition, since the start of operations, thickeners have been used
successfully at the existing facilities for compaction of clays and recovery of
warm water. Flocculant levels are within design expectations, and water quality
has consistently met design expectations. Total capacity of the system has also
been within expectations.
EXTERNAL TAILINGS DISPOSAL AREA DESIGN

The external tailings disposal area was constructed according to design, with only
minor adjustments required to allow for geotechnical monitoring. A
comprehensive tailings management survey conducted in the fall of 2004,
indicated that, with the exception of larger than planned volumes of free water,
every tailing settling, compaction and stability parameter has improved from the
initial design assumptions. This indicates that:
•

the external tailings disposal area plan presented in the original application is
satisfactory

•

the opportunity to meet in-pit targets is enhanced

Recovering Bitumen from Thickeners

One unexpected result of fines thickening and warm-water recovery has been the
release of bitumen in the thickeners. Even though the release of bitumen forms a
bitumen layer on the water surface in the thickeners, which provides beneficial
heat retention during winter months, the option of recovering this bitumen is
being explored.
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UTILITIES AND INFRASTRUCTURE

OPTIMIZING UTILITIES

Energy management is a key sustainable development objective. The key focus
to meeting this objective includes:
•
•

targeting a reduction in energy demand
optimizing utilities

Cogeneration Facility

The existing Muskeg River Mine project includes a highly efficient cogeneration
facility with two 80-MW gas turbine generators, each with a heat recovery steam
generator and duct firing, to maximize efficiency. This facility is owned and
operated by ATCO Power Canada Ltd. All the heat, and about half of the
electricity generated by this facility are consumed by the Muskeg River Mine.
Heat Recovery

Initial heat integration and recovery expectations have not been met because of a
number of process issues. Consequently, temporary boilers have been installed to
increase steam capacity by about 100 t/h during winter operations while the
overall process heating system is optimized.
Energy-Efficiency Programs

Energy-efficiency programs underway to enhance process and heat integration
issues include:
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•

recovering solvent vapours and natural gas from froth treatment and directing
them to the cogeneration facility for steam generation

•

reducing excess hot water use in extraction by modifying froth pumps and
pump boxes, or modifying the pump and pump box design to eliminate water
addition

•

installing a closed-loop heating and cooling circuit for the solvent recovery
unit and process water interface to reduce exchanger fouling and water
system corrosion

Shell Canada Limited
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CURRENT OPERATIONS

UTILITIES AND INFRASTRUCTURE

AUXILIARY SYSTEMS

Process water has been provided by combining:
•
•
•

muskeg surface drainage
basal aquifer depressurization
raw makeup water from the Athabasca River

About 8,500 m3/h is being recycled from the tailings settling pond to the process.
The objective is to maximize the use of reclaim water to reduce the volume of
makeup water intake from the Athabasca River. The raw water system has met or
exceeded design expectations.
About 50 million litres of diesel fuel was required for mine operations in 2004.
This quantity is expected to increase to closer to 80 million litres over the next
five years as the mine strip ratio increases to the long-term average of about 0.8
on a volume-to-volume basis, and the haul distances increase as the pit expands.
Nitrogen and instrument and utility air are supplied by conventional industrial
units on site.
INFRASTRUCTURE

The on-site, Class III industrial landfill continues to be used for solid waste
disposal.
A hazardous waste storage area has been developed to provide interim storage for
wastes that are unsuitable for the Class II landfill. This area is operated according
to the Environmental Protection and Enhancement Act, Waste Control
Regulation standards and is fully secured with controlled access.
The initial construction camp has been demobilized. A new construction camp
will be built for the expansion project.
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Section 2.5
CURRENT OPERATIONS
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
HEALTH, SAFETY, ENVIRONMENT AND
SUSTAINABLE DEVELOPMENT
HEALTH SAFETY AND ENVIRONMENT

Comprehensive health, safety and environmental (HS&E) management systems
were developed and implemented as a prerequisite to commissioning and start-up
of the existing Muskeg River Mine. These systems are currently in place and are
maintained to meet the requirements of the operation.
SUSTAINABLE DEVELOPMENT COMMITMENT AND HS&E POLICY

The foundation for the Muskeg River Mine HS&E management systems is the
Albian Sands:
•
•

Commitment to Sustainable Development document
Health, Safety and Environment Policy

This commitment entails integrating economic, environmental and social
considerations into decision-making processes and addressing both short-term
and long-term needs.
HS&E MANAGEMENT SYSTEMS
Existing Muskeg River Mine

The Muskeg River Mine HS&E management systems are based on:
•

Albian Sands’ Commitment to Sustainable Development and the Health,
Safety and Environment Policy

•

the Muskeg River Mine HS&E management systems that have been
operating since the beginning of the AOSP

The Muskeg River Mine HS&E management systems identify expectations with
respect to leadership, training, risk management, standards, processes and
resources for the full implementation of HS&E programs related to all aspects of
the mine operation.
The HS&E management systems also outline HS&E:
•
April 2005
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HEALTH, SAFETY, ENVIRONMENT AND
SUSTAINABLE DEVELOPMENT

CURRENT OPERATIONS

Existing Muskeg River Mine (cont’d)

•
•
•

roles and responsibilities
governance
assurance

Key components of the existing Muskeg River Mine HS&E management systems
include:
•

Muskeg River Mine Safe Work Practices

•

emergency preparedness and response plans that address the risks, hazards
and potential emergency scenarios associated with operating the mine

•

an HS&E Case, which is a document describing the safety, integrity and
environmental aspects of the mine and includes a system to keep the HS&E
case current

•

an ISO 14001 registered environmental management system

•

environmental operating procedures designed to help ensure full compliance
with all operating approvals and licences

•

stakeholder engagement and community notification systems

Muskeg River Mine Expansion

The Muskeg River Mine Expansion Project will adopt the existing Muskeg River
Mine HS&E management systems with no changes required. For additional
information on the integration of existing HS&E management systems with
management system requirements for the Muskeg River Mine expansion, see
Section 15, Environmental Management.
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Section 3.1
GEOLOGY
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
REGIONAL GEOLOGY

McMURRAY FORMATION

The Cretaceous McMurray Formation, which contains all the reserves in the
Athabasca surface mineable area, overlies a regional unconformity developed on
Devonian carbonates. The uncemented sand, silt and clay of the McMurray
Formation were deposited between 120 and 113 million years ago in a dynamic
coastal system that underwent marine transgression from north to south.
The McMurray Formation is subdivided into three members:
•

the Lower McMurray, which is fluvial

•

the Middle McMurray, which is estuarine to tidal

•

the Upper McMurray, which includes beach, nearshore and offshore marine
sediments

DEVONIAN

The Middle Devonian strata underlying the McMurray oil sands are subdivided,
in descending stratigraphic order, into the:
•

Beaverhill Lake Group, which includes the Waterways, Slave Point and Fort
Vermilion formations

•

Elk Point Group, which includes the Watt Mountain, Muskeg (Prairie
Evaporite), Keg River (Methyl), Contact Rapids and Lower Devonian
La Loche formations

Regionally, the Prairie Evaporite has a wedge-shaped cross-section that tapers to
the northeast. This profile developed as groundwater dissolved the salt, during
the 250-million-year hiatus between the Devonian and Cretaceous, along a front
advancing from the northeast. The salt dissolution front currently lies below the
Athabasca River, the salt having been removed from beneath the mine areas.

April 2005
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SEQUENCE DEPOSITION

The stratigraphy of the McMurray Formation is defined using an extension of the
member designation:
•
•

the Upper McMurray (UM)
the Middle McMurray (MM), which is split into two members:
•
•

•

the MM2, above
the MM1, below

the Lower McMurray (LM), which is split into two members:
•
•

the LM2, above
the LM1, below

Members

The members were designated, using a combination of geological and resourcebased elements under a consistent set of guidelines, to delineate the presence of
ore with lateral continuity across the entire lease. The boundary of a particular
member will depend on the specific local relationship between the facies
sequence and the bitumen saturation. Members are predominantly facies
controlled, as opposed to being isochronous (time-related) boundaries.
Figure 3-1 shows the member and facies codes, which are:

3-2

•

OV, which segregates all Clearwater and post-Cretaceous facies above the
McMurray Formation, including muskeg, sand, gravel, till and the
Pleistocene channel

•

UM, which is marine shoreface material and, rarely, offshore mud

•

MM2, which consists predominantly of tidal channel sand, and includes the
transitional zone above the tidal channel sand, comprising a sequence of
muddy and sandy tidal flats, mixed flat and channel sediments

•

MM1, which is almost exclusively estuarine channel sand, with associated
finer facies at the margins and on top

•

LM2, largely composed of tidal lagoon mud, but with a range of other facies

•

LM1, which is fluvial channel sand that is bitumen saturated

•

LM1w, which is fluvial channel sand that is water saturated, generally
situated below the oil and water contact

•

DW, which includes all Devonian strata – the paleosol and limestone

Shell Canada Limited
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FIGURE 3 1 MEMBERS AND FACIES CODES

Figure 3-1: Member and Facies Codes
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Section 3.2
GEOLOGY
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
LOCAL GEOLOGY

EAST AND WEST PIT AREAS

The total surface area of the East and West pits is 82.8 km2. The pit areas are
bounded on the west by Athabasca River, on the east by Muskeg River, and on
the north and south by the Lease 13 boundary.
LOCAL GEOLOGY

For various aspects of the local geology for the expansion project, see:
•
•
•
•
•
•
•

Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
Figure 3-8

Topography of the Pit Areas
Devonian Surface
Basal Watersands (LM1w) Isopach
LM2 Isopach
Post-McMurray Deposits Isopach
Muskeg Formation Isopach
Overburden Survey Data Locations

The elevation of the Devonian Waterways Formation largely controls the
bitumen saturation of McMurray sediment in this area. The optimum elevation
for this formation is between 210 and 230 m above sea level (masl). If the
limestone is significantly deeper than this, the sands deposited in the fluvial
regime will be below the oil and water contact and will not contain any bitumen.
If the Waterways Formation is shallower than 210 masl, the fluvial sands will not
likely have been deposited.
In the initial Muskeg River Mine mining area, a sandy and bitumen-rich, tidalestuarine sequence directly overlies a thick, bitumen-saturated fluvial sequence,
which results in total ore thicknesses in excess of 90 m. Elsewhere, the character
of the fluvial sands persists, but the tidal succession trends to flats instead of
channels, generally with a finer grain size.
The area of the mine development is about 44 km2. A thickening trend exists
from west to east with ore thicknesses increasing from 37.3 to 47.6 m in average
thickness. These averages satisfy the minimum mining requirements of 3 m at
greater than 7% grade, and the total volume to bitumen in place (TV/BIP) 12:1
cutoff.
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LOCAL GEOLOGY (cont’d)

The West Pit area is underlain by 15 to 25 m of fluvial channel sands. The
remainder of the thickness consists of about 5 m of an estuarine sequence and a
variable thickness of tidal development. Throughout the 1 to 1.5 km wide pit
area, which now connects the West and East pit areas, the fluvial deposits are
beneath 40 m of cover, and are 20 to 25 m thick. The overlying tidal sequence is
generally mixed to muddy tidal flats, with little bitumen. The lack of tidal ore
makes it difficult to reach the TV/BIP 12:1 cutoff over much of this area.
SHARKBITE AND LEASE 90 AREAS

This 64.6 km2 area includes:
•

Sharkbite, a triangular area north and east of Lease 90, is bounded on the east
by Jackpine Creek and on the west by Muskeg River

•

Lease 90, which consists of the:
•
•

Lease 90 area
Syncrude Lease 30 swap area

Sharkbite Geology

Three different regimes control the geology in the Sharkbite area, all of which
can be related to the local depth of the Devonian Waterways Formation (DW).
The Devonian limestone surface, over about 13 km2 of the southwest corner of
the Sharkbite area, has several large-scale undulations between 220 and
275 masl, which approach 15 m below surface in some locations. The TV/BIP is
less than 12 over about 40% of this area, with ore thickness averaging 16 m and
the in situ grade averaging less than 10%. The McMurray sediment is almost
entirely dominated by tidal deposition, with little of the estuarine MM1 and no
LM2 ore. The sequence is capped by about 10 m of Pleistocene sands and gravel,
with little till.
The central, mineable portion of the Sharkbite area is a 2 to 3 km wide band, with
a northwest-southeast orientation, occupying about 19.9 km2. Here, the average
elevation of the Devonian limestone is 220 to 230 masl. The lower position of the
Devonian, relative to the topography, means that the sequence is fully developed,
with all typical members represented. The tidal (MM2) section is substantially
thicker, the continental strata are present (LM2 is 10 to 30 m thick) and the
fluvial sands (LM1) are often bitumen bearing. Core description indicates not
much contribution from estuarine ore (MM1). The ore averages 45 m thick
through the central portion of the Sharkbite area, with an average in situ grade of
10.7%.
The rest of the Sharkbite area is east of the mineable portion. Here, no sequence
satisfies the less than 12 TV/BIP limit. A variety of factors contribute to the lack
of resource development, but the principal consideration is the low elevation of
the Devonian as this surface drops into the Jackpine paleovalley. This has the
3-6

Shell Canada Limited

April 2005

Section 3.2
GEOLOGY

LOCAL GEOLOGY

effect of degrading the resource in the tidal measures, greatly enlarging the
thickness of the LM2 member to a minimum of 25 m, and placing the LM1
sandstone below the oil and water contact.
Also, a tributary of the Pleistocene channel winds up the east side of the
Sharkbite area, locally depositing more than 20 m of sand and till. Beneath the
till in many locations, an extended development of barren, muddy, tidal flat
exists with a thickness from 10 m to greater than 20 m. These two features create
uneconomic ore in this region.
Lease 90 Geology
Lease 90 North Pit

A separate pit, about 2.6 km2 northeast of Lease 90, is referred to as the Lease 90
North Pit. The Devonian Waterways Formation has an elevation between 250
and 270 masl and rises toward the east. Simultaneously, the topography rises
from west to east between 285 and 305 masl, leaving a thickness of only 35 m in
which the McMurray Formation can exist. The maximum mineable ore thickness
is 34 m, whereas the average is just under 24 m.
The ore is almost exclusively tidal. An eastern well intersects 26 m of ore, of
which less than 1 m is estuarine. Because the Devonian limestone is high to the
east, there is no LM1 and only 0.85 m of LM2. The tidal ore near this well is
variable in quality because of intense banding or brecciation with mud.
A western well in the Lease 90 North Pit area contains 12.5 m of ore, of which
less than 4 m is estuarine. Because the Devonian is low to the west, this well also
contains 1.1 m of fluvial bitumen saturation below 11.8 m of LM2. However, this
intersection of LM1 is not mineable because it is thinner than the minimum
mineable cutoff of 3 m.
Southwest of the Lease 90 North Pit, through the 1.3-km-wide band that
separates it from the Lease 90 South Pit, there is very thin to no ore to satisfy the
TV/BIP 12:1 cutoff. The estuarine ore thickens to about 10 m over this span, but
the tidal facies degenerate to muddy flats or are absent because of Pleistocene
erosion. The fluvial facies, where present, are not well developed. Only thirdparty wells are currently available. However, additional wells were drilled in this
area over the winter of 2004–2005.
Lease 90 South Pit

The orebody shape in Lease 90 is elongated parallel to, and about 2 km east of
the Muskeg River. This area covers 7.1 km2 and is referred to as the Lease 90
South Pit.
The shallow depth of the Devonian Waterways Formation in this area controls
the geology of Lease 90. The Devonian limestone, where it outcrops at surface, is
the target of a potential quarry operation currently leased by Birch Mountain
Resources Ltd. It covers a small portion of the northwest corner of Lease 90.
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Lease 90 South Pit (cont’d)

Along the western margin of the lease, below the escarpment that marks the
eastern paleoshore of Muskeg River, 2 to 7 m of river deposits and some
McMurray Formation strata cover the limestone. Above the escarpment, the
average depth of wells is less than 35 m, but this includes more than 30 m of ore
in some locations. The average thickness of ore within the TV/BIP 12:1 limit is
19.5 m.
Because of the shallowness of the Devonian, many strata typically present in a
full section of the McMurray Formation were never deposited. The LM1, LM2
and even the MM1 are generally missing. Only the tidal sands and muds of the
MM2 are consistently present. The resource base is concentrated in a linear
north–south trend about 1.5 km wide.
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Figure 3-2: Topography of the Pit Areas
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GRANULAR DEPOSITS

SUSAN LAKE GRANULAR DEPOSIT

Granular requirements for the Muskeg River Mine have been supplied by the
Susan Lake granular deposit (Disposition Reserve 900051 or Deposit A) on the
west side of Lease 13.
In 1998, the Alberta government assigned a contract for control of all aspects of
the Susan Lake granular deposit operation to Aggregates Management Inc.
(AMI). As of March 2005, the reported granular resource of the Susan Lake
granular deposit on Lease 13 is:
•
•

31.2 Mm3 of gravel
28.9 Mm3 of sand

The locations of this resource are shown in Figure 3-9.
MUSKEG RIVER GRANULAR DEPOSIT

The Muskeg River granular deposit is a specific feature with a trend that parallels
the course of Muskeg River, 1 to 1.3 km east of its present position. The deposit
has no discernible surface expression, and is only detected by drilling or by using
geophysical surveys. As currently delineated, the outline of the deposit extends
from the Lease 13 boundary north–northeast for 3.9 km, and south of the
boundary for 0.8 km. The elongated shape covers 4.2 km2 and varies from 0.6 km
wide at the north end to 1.3 km at its maximum width.
The feature was studied and a report was published citing the results of 66 sonic
holes drilled in August and September 1979, and geophysical mapping using
electrical resistivity along 12.3 km of survey line. The report concludes that the
feature was likely formed by a series of glacial events, the first of which created a
depression. Glacially borne, generally poorly sorted gravel was deposited in this
depression. Another glacial or fluvial event is invoked to explain the irregular
erosional upper surface of the gravel. The mixed mineralogy of the gravel also
indicates its glacial heritage, as it consists of almost equal portions of
Precambrian granitics, light-coloured carbonates, dark carbonates and Athabasca
Formation quartzite.
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MUSKEG RIVER GRANULAR DEPOSIT (cont’d)

Another glacial event deposited the poorly sorted sand on top of the gravel. The
bedding indicates that it is most likely outwash sand deposited by water a short
distance from the glacier. The sand samples are 95 to 100% quartz, with a very
small percentage of feldspar and mafic minerals. By thickness, an almost equal
percentage of sand overlies gravel at the north end of the deposit. A test hole here
includes 3.4 m of sand overlying 4 m of sandy gravel. Less than 300 m north of
the Lease 13 boundary, the gravel thickens so that the ratio of gravel to sand is
5:1. The granular material is covered by till.
The total granular resource is estimated within ±20%, with the uncertainty
because of the lack of drilling in parts of the deposit. Table 3-1 describes the
resource.
Table 3-1: Granular Resource Description
Unified Soil Classification
System

Estimated Quantity
3
(Mm )

Well graded gravel

GW

4

Poorly graded gravel

GP

10

Well graded sand

SW

1

SP, SM

12

Description

Poorly graded sand
Total

27

SOUTHEAST RIDGE GRANULAR DEPOSIT

Northwest of, and contiguous with, the Muskeg River granular deposit is a low
ridge, informally referred to as the Southeast Ridge because of its position
relative to Muskeg River. An extensive exploration program of 60 test pits was
conducted by Albian Sands in 2000, to delineate and quantify the granular
resource potential of this ridge. The result was a feature 4.1 km long and almost
300 m wide, covering an area of 0.92 km2. The northernmost 1.4 km is occupied
by the tank farm for Muskeg River Mine. The crest of the ridge has 10 m of relief
above the surrounding terrain.
The ridge is classified as an ablation till deposited from a stagnant glacier in the
melt-out phase. It is a mixture of completely unsorted debris, ranging in size to
boulders greater than 1 m in diameter. The boulders and cobbles are igneous.
They are generally well rounded and evidently have been extensively worked by
a fluvial system before being transported to this area by glaciation and dumped.
By contrast, much of the sand that forms the crest of the ridge in the central area
is well bedded and sorted, and seems to have been deposited by outwash streams.
The total granular resource in the Southeast Ridge was calculated by estimating
the dimensions and geometry of the ridge (see Table 3-2). A single resource
number of 1.9 Mm3 was divided by the average particle size distribution to
estimate the quantities for gravel and sand.
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Table 3-2: Southeast Ridge Granular Resource
Description

Estimated Quantity
(Mm3)

Sand

0.93

Gravel

0.40

Oversize material

0.57

Because the oversize material of the Southeast Ridge can be large, it will require
a high-capacity crusher to make use of it for general construction.
Albian Sands will be applying to self manage the Southeast Ridge and Muskeg
River granular resources, which are shown in Figure 3-10.

April 2005
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DRILLING HISTORY
Test Wells

A summary of drilling in the three mine areas is provided in Table 4-1.
Table 4-1: Summary of Test Well Drilling
Year

Muskeg River Mine

Sharkbite

Lease 90

Before 2000

618

85

32

2000

160

6

0

2001

207

0

0

2002

125

0

0

2003

144

70

26

2004

192

6

0

1,446

167

58

Total

Drilling Density

The test well distribution can be divided into two distinct areas of density (see
Figure 4-1):
•

higher density in the area of the Muskeg River Mineral Surface Lease
(MSL). Here, drilling to support short-term mining objectives is at 100 m
between well centres. The average density is one well per 4 ha, or 65 wells
per section.

•

lower density in areas where the target density is 400 m between well centres

DRILLING PROGRAM

Recent drilling in each mine area has completed definition of the resources.
East and West Pit Areas

The first drilling in the West Pit portion of Lease 13 took place in 1945.
Subsequently, drilling has occurred in every decade, culminating in a 34-well
program in 2002–2003 and a 47-well program in 2003–2004. This established a
rectangular grid, 400 m each side, over all the West Pit area.
April 2005
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Sharkbite Area

A gradual accumulation of data has led to an understanding of the geology
beneath this portion of Lease 13. This portion of the lease was first drilled in
1953. Drilling continued in every decade but the 1960s, and culminated with 70
wells in 2002–2003 and six wells in 2003–2004. This established a rectangular
grid, 400 m each side, over most of the Sharkbite area.
Lease 90 Area

Before 2002, three exploration wells from 1977 and one from 1966 provided the
only knowledge about the resource base of Lease 90. In the 2002–2003 drilling
season, 26 wells were completed in the Lease 90 area, on a diamond-shaped grid,
600 m each side. Over winter 2004–2005, 24 test wells were drilled in the Lease
90 area and in an area up to 800 m south. This completed the drilling needed for
a rectangular grid, 400 m each side, over the resource area.
CORE DRILLING PROCEDURE

Access to the drill sites is gained by packing or clearing snow and brush, if any,
from existing cut lines, and clearing brush and trees from new lines. New cut line
width is restricted to 7 m, except at intersections in standing timber where an
additional 3 m might be required to allow room for long-wheel base equipment to
maneuver. Core hole drill sites are 50 by 50 m. This space is required to
accommodate equipment, maintain a safe operating environment and temporarily
windrow brush before roll back.
Truck-mounted top-drive rotary rigs, equipped with variable speed pumps and
6-m drill rods, are used in the core drilling operation. Support equipment includes
a core shack trailer, boiler truck, flat bed truck and crew transport pickup. Fuel,
water and vacuum trucks service each rig as required. Drilling is done in two
shifts, 24 hours a day.
Water requirements for the drilling program are estimated at an average of 8 m3
per hole. The drilling mud is water-soluble and an environmentally acceptable tar
mud type. Bentonite and barite drilling muds are used if adverse hole conditions
arise that require well control. All drill cuttings and fluid collected from the
drilling mud pit are transported by vacuum truck to the Albian Sands mine site’s
external tailings disposal area. Volumes of drilling waste are recorded and
submitted weekly to the Albian Sands environmental department.
Core is recovered using a wireline retrieval system and is frozen until it can be
described and assayed. After coring completion, the hole is conditioned for
logging and the coring rig moves off location. A geophysical logging truck logs
the open hole with conventional wireline tools. A truck-mounted grouting unit is
then used to abandon each hole with a cement plug according to EUB guidelines.
The surface casing is pulled, or cut off at least 1 m below ground if it cannot be
pulled.

April 2005
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CORE DRILLING PROCEDURE (cont’d)

Work areas are reclaimed by spreading windrowed brush and trees over the lease
area and access roads, and tamping the brush down with wide-pad tractors. The
muskeg around the drill sites is disturbed as little as possible during this
operation. After reclamation equipment has moved off the site, a final pass over
the lines by hand slashers ensures that the work areas are left in satisfactory
condition.
DRILLING RESULTS

All resource evaluation wells drilled by Shell and Albian Sands since 1997 have
been cored from the top of the McMurray Formation to its total depth, between 3
and 5 m, into the Devonian Waterways Formation. Each well was also
geophysically logged, using wireline tools. The suite of logs provided included:
•
•
•
•
•
•
•
•

gamma ray
dual-focussed electric (resistivity)
compensated density
dual-spaced neutron
spontaneous potential
caliper
dipmeter
verticality

Until Dean & Stark values are available, an algorithm to predict bitumen grade at
10-cm intervals downhole is used. The calculation uses readings from the gamma
ray and resistivity curves and provides an indication of the resource potential in
an area.
Fines Data

The fines definition (material with grain size less than 44 µm) is mainly
important to discussions about ore processing, tailings and waste disposal.
Typically the percentage of fines depends on the quantity of muddy facies that is
inseparable from the ore facies, or on the quantity of waste facies that must be
excavated to access ore facies.
Curves that relate fines to bitumen grade are used to gauge appropriate plant
design. These curves were derived from particle size measurements made using a
sieve and hydrometer apparatus.
Since February 2002, data on particle size distribution, using a laser diffraction,
has been obtained. The laser diffraction technique is stable and has a high level
of repeatability. The instrument used has a useful range between 0.02 and
2,000 µm, with output divided into 100 increments in an exponential
relationship. After each sample is prepared, results are based on 120,000 readings
taken over two minutes.
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The laser diffraction method allows for grain size sampling continuously down
the well. The particle size distribution (PSD) samples are broken at facies
boundaries, with no sample exceeding an increment of 3 m. If a facies interval is
more than the 3 m maximum, the facies is sampled more than once. More than
350 wells have been sampled, resulting in more than 17,000 PSD profiles (see
Figure 4-2).
GEOLOGICAL MODELLING

A computer geological model operates most effectively when the input data
includes continuous records of bitumen-grade assays for each well’s core. The
geological description process includes tabulating the geologist’s estimated ore
grade for new core, then comparing that number with the Dean & Stark results.
Therefore, the bitumen grade for missing intervals can be estimated with
confidence.
Model Structure and Parameters

Maptek Proprietary Limited’s Vulcan modelling software was used to calculate
the bitumen resource for the application area.
A Vulcan model is built by establishing a 3-D structural framework that will
ultimately contain all the wells. The area to be mapped dictates the size of the
framework in the X and Y directions. The Z dimension must encompass the
collar elevation of the hole that is spudded at the highest elevation, and the total
depth of the hole that penetrates to the lowest elevation.
Several block models were prepared to cover the area within which resources
were to be estimated. The East Pit and West Pit areas originally comprised two
models, separated by a barren zone of minimal ore. Based on the two drilling
seasons before 2004, a pit was designed to incorporate these areas into a single
model. Each block in this model is 50 m in the X and Y directions, and is 1 m
thick – the Z dimension. Enough variables were defined within each block for all
the values to be interpolated into the block from raw data, or calculated after the
block model was built.
The Sharkbite block model dimensions were 50 x 50 x 1 m (X, Y, Z) and it was
made large enough to include the resource area straddling the boundary between
Lease 13 and Lease 30, known as Lease 90 North. The Lease 90 model was
developed at 100 x 100 x 1 m, because the lower data density in this area did not
require modelling with as great precision as for the Sharkbite model.
Each block model draws from a database that contains the raw drill hole data,
including:
•
•
•

April 2005

header (hole location, elevation and depth)
member (stratigraphic data, which might also include facies)
assay (the Dean & Stark analyses and related calculations)
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Model Structure and Parameters (cont’d)

The block model interpolated grade values were based on a natural interval
composite file, in which the composite intervals are the same as the assay
intervals.
An inverse distance-squared function was used to load each block in the model
from the composite well data. The search ellipse is the maximum distance from
which the values in the block are influenced by well data. For each model, the
search ellipse radius was 1,500 m in the X and Y directions and 10 m in the Z
direction. This ensured complete coverage between the wells, but also lowered
the average grade.
Ore grades were interpolated within the model into a single ore body or zone
lying between two confining surfaces using a five-zone scheme for greater ore
differentiation. The five-zone scheme has eight surfaces and requires a
preliminary pass to define the ore top and bottom. It uses the drill hole database,
before the block model is constructed.
The eight surfaces are:
•

topography

•

base of muskeg – no ore occurs within the muskeg

•

base of overburden (top of McMurray) – no ore occurs in the Pleistocene

•

top of ore – defined by the first occurrence of mineable ore in the drill hole
database. This surface was adjusted downward to the next occurrence where
the waste–ore ratio, calculated between the first two ore zones, exceeds 4:1.
A few thin bands of ore might occur in the McMurray above this surface.

•

top of centre reject – defined geologically and stratigraphically, rather than
with reference to ore potential, as the top of the LM2 unit

•

base of centre reject – defined geologically and stratigraphically as the base
of the LM2 unit

•

bottom of ore – defined by the base of the last occurrence of mineable ore in
the drill hole database

•

Devonian – some grade values greater than 7% might occur in the McMurray
Formation above the Devonian. Any grade values that appear below this
horizon are assigned a value of zero.

The surface priorities are set from the bottom up. Where any two surfaces
intersect, the lower surface overrides the upper. Adding more horizontal surfaces,
and retaining the same interpolation parameters, constrains the ore’s vertical
distribution.
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TV/BIP

A guide in determining the mine pit outline is the total volume to bitumen in
place (TV/BIP) map. As suggested in EUB Interim Directive 2001-7, the TV/BIP
value was determined for a minimum mineable thickness of 3 m with a 7%
bitumen grade cut-off.
Wherever possible, adjacent blocks from each vertical column with an aggregate
average grade of 7% or above were assembled with three or more continuous
blocks, constituting an ore zone.
The TV/BIP map (see Figure 4-3) was prepared by limiting the cut-off to 12,
then increasing it to 300.
The following map types are prepared by using a similar blending of two runs of
the TV/BIP at different ore grade cutoffs:
•
•
•
•

4-8

waste thickness
waste to ore ratio (see Figure 4-4)
ore thickness (see Figure 4-5)
average ore grade (see Figure 4-6)

Shell Canada Limited

April 2005

Section 4.1
RESOURCE BASE

RESOURCE EVALUATION METHODS

R 10

R 11

T
96

R 9 W4M

Syncrude
Lease 12

Syncrude
Lease 34

Crown

le
el
Sh
y
Cr

Mil
ls

Shell
Lease 13

Ing

oa

Ja

s
's I

sca

aba
Ath

T
95

Cre

ek

k
ee

eg

sk
Mu

r
ve
Ri

ck

Ca

d

e
pin

lan

ve

Ri
ve
r

k

ee
Cr

Ri

CNRL
Lease 06

nte

d

R
rra

r
ske

g

Deer Creek Energy
Lease 24

Co

Mu

rri

r

Pi
pe

Syncrude
Lease 30
Swap

lin

T
94

Syncrude
Lease 30

FORT
McKAY
I.R. 174

Creek

a
basc

Jackpine

Atha

Shell
Lease 90

East Ja
ckpine
Creek

Highw
a

y 63

e

FORT
McKAY
SETTLEMENT

do

r

ve

Ri
Shell Lease Boundary

TV/BIP

Other Lease Boundary
MSL Boundary

0-6

EUB Approval # 8512 Boundary

6 - 12

Mine Pit Limits

12 - 18

Fort McKay First Nations

>18

N
0

1

2

3

4

Kilometres

Settlement Lands

Figure 4-3: TV/BIP Map of the Muskeg River Mine Area
April 2005

Shell Canada Limited

4-9

Section 4.1
RESOURCE BASE

RESOURCE EVALUATION METHODS

R 10

R 11

T
96

R 9 W4M

Syncrude
Lease 12

Syncrude
Lease 34

Crown

y
le
el
Sh

r
ve

ree
k

k
ee
Cr

g

e
sk
Mu

Ri

Ca

ls C
Mil

pin
e

Ri

r
ve

ve
r

k

ee
Cr

Ri

CNRL
Lease 06

ad
Ro
a
err

nt

ck

nd
sla

Ja

's I

Ing

sca

aba

Ath
T
95

Shell
Lease 13

Mu
ske
g

Deer Creek Energy
Lease 24

Co
r

rid
o

r
pe
Pi

T
94

Syncrude
Lease 30

FORT
McKAY
I.R. 174

e Cree
k

Jackpine
Creek

asca

b
Atha

Shell
Lease 90

East Ja
ckpin

Highw

ay 63

e

FORT
McKAY
SETTLEMENT

lin

Syncrude
Lease 30
Swap

r

ve
Ri
Waste to Ore Ratio

Shell Lease Boundary
Other Lease Boundary

0 - 0.5

MSL Boundary
EUB Approval # 8512 Boundary
Mine Pit Limits

N

0.5 - 1.0
1.0 - 2.0

Fort McKay First Nations

2.0-4.0

Settlement Lands

>4.0

0

1

2

3

4

Kilometres

Figure 4-4: Waste to Ore Ratio in the Muskeg River Mine Area
April 2005

Shell Canada Limited

4-10

Section 4.1
RESOURCE BASE

RESOURCE EVALUATION METHODS

R 10

R 11
T
96

R 9 W4M

Syncrude
Lease 12

Syncrude
Lease 34

Crown

y
le
el
Sh
Cr

ree

k

k
ee

g

ke

s
Mu

r

ve

Ri

Mil
ls C

Ing

sca
aba
Ath

T
95

Shell
Lease 13
d

nte

ck

sla

Ja

's I

oa

R
rra

nd

e
pin

Ca

Cr

r

Ri

ve

ve

r

k

ee

Ri

CNRL
Lease 06

ske

g

Deer Creek Energy
Lease 24

Co

Mu

rri

do

r

Pi

T
94
FORT
McKAY
I.R. 174

e Cree
k

Jackpine

Syncrude
Lease 30

Creek

a

basc

Atha

Shell
Lease 90

East Ja
ckpin

Highw

ay 63

e

lin

FORT
McKAY
SETTLEMENT

pe

Syncrude
Lease 30
Swap

r

ve
Ri
Ore Thickness

Shell Lease Boundary
Other Lease Boundary

0 - 20 m

MSL Boundary

20 - 40 m

EUB Approval # 8512 Boundary
Mine Pit Limits
Fort McKay First Nations
Settlement Lands

40 - 60 m
>60 m

N
0

1

2

3

4

Kilometres

Note: Contours are in metres

Figure 4-5: Ore Thickness in the Muskeg River Mine Area
April 2005

Shell Canada Limited

4-11

Section 4.1
RESOURCE BASE

RESOURCE EVALUATION METHODS

R 10

R 11

T
96

R 9 W4M

Syncrude
Lease 12

Syncrude
Lease 34

Crown

Cre
ek

ek

e
Cr

Mil
ls

Shell
Lease 13
d

Ca

in
kp

oa

nte

e

d

r

ve

Ri
ve

r

ek

e
Cr

Ri

CNRL
Lease 06

R
rra

c
Ja

n
sla
's I

sca

Ing

aba
Ath

T
95

eg

y
le
el

Sh

sk
Mu

r

ve

Ri

ske
g

Deer Creek Energy
Lease 24

Co

Mu

rri

r

Pi
pe

Syncrude
Lease 30
Swap

lin

T
94

Jackpine

Syncrude
Lease 30

FORT
McKAY
I.R. 174

Creek

a
basc

Atha

Shell
Lease 90

Eas
t
J
a
c
k
pine C
reek

Highw
a

y 63

e

FORT
McKAY
SETTLEMENT

do

r

ve

Ri
Average Ore Grade (wt% bitumen)

Shell Lease Boundary
Other Lease Boundary

0-8

MSL Boundary

8 - 10

EUB Approval # 8512 Boundary
Mine Pit Limits
Fort McKay First Nations

10 - 12
>12

N
0

1

2

3

4

Kilometres

Settlement Lands

Figure 4-6: Average Ore Grade in the Muskeg River Mine Area
April 2005

Shell Canada Limited

4-12

Section 4.2
RESOURCE BASE
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
LEASE 13 RESOURCE DEFINITION

BLOCK MODEL BOUNDARIES

Three Vulcan block models were used to calculate the bitumen resource for the
total application area:
•

the West–East model is 14.5 km in an east−west direction, 8 km north to
south, and 250 m along the Z-axis

•

the Sharkbite model is 12 km in an east−west direction, 8.2 km north to
south, and 250 m along the Z-axis

•

the Lease 90 model is oriented north–south and is 5.5 km in an east−west
direction, 10 km north to south, and 250 m along the Z-axis

The maps mentioned previously are a blend of the output from all three models.
MODEL RESULTS

The total resource volumes calculated for the west–east section of the lease and
mine area (see Table 4-2), and the Sharkbite–Lease 90 area (see Table 4-3), are
tabulated separately.
The resource volumes were calculated within the following categories:
•
•
•

total in situ bitumen resource
ore with greater than 7% average bitumen grade at a 3 m minimum thickness
ore with TV/BIP of less than 12

Total In Situ Resource

The total in situ resource includes all resources in the modelled areas, without
applying a minimum cut-off grade.
Ore Greater Than 7% Average Bitumen Grade and Minimum 3 m Thickness

To be classified as ore, the average grade of a continuous 3 m or more thickness
must be at least 7%. Applying the minimum mineable criteria with the Vulcan
script has the effect of considering the greater than 7% and less than 7% average
grade material in 3-m segments down the well. The 3-m value is the minimum
separable thickness, taking into account the mining equipment to be used.
April 2005
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Table 4-2: Total Resource for the East and West Pit Areas
1

Property Boundary
Volume of
Grade
Ore
3
(%)
(Mm )

Resource Category

Pit Areas

Bitumen
3
(Mm )

Bitumen
(million
bbl)

Volume
of Ore
3
(Mm )

Grade
(%)

Bitumen
3
(Mm )

Bitumen
(million
bbl)

Total in situ resource

6,441

5.78

770

4,841

3,600

6.24

464

2,921

Ore at 7% average
bitumen grade and
minimum 3 m thickness

2,474

10.76

550

3,459

1,532

11.04

349

2,198

Ore at < 12 TV/BIP

2,072

10.90

466

2,934

1,425

11.10

327

2,055

Note:
The pit resource volumes exclude the estimated 220 million bbl produced from the East Pit during the period from the beginning
of production from the Muskeg River Mine through 2006.
1. The total area bounded by Lease 13 and the Athabasca and Muskeg rivers.

Table 4.3: Total Resource for Sharkbite – Lease 90 Pit Areas
1

Property Boundary

Pit Areas

Volume
of Ore
(Mm3)

Grade
(%)

Bitumen
(Mm3)

Bitumen
(million
bbl)

Volume
of Ore
(Mm3)

Grade
(%)

Bitumen
(Mm3)

Bitumen
(million
bbl)

Total in situ resource

6,070

4.10

514

3,235

2,995

4.97

307

1,932

Ore at 7% average
bitumen grade and
minimum 3 m thickness

1,510

10.27

320

2,015

995

10.62

218

1,373

Ore at <12 TV/BIP

1,212

10.57

264

1,663

937

10.73

208

1,306

Resource Category

Note:
1. The total area bounded by the Muskeg River, Jackpine Creek and the Lease 90 and Syncrude Lease 30 swap.

Ore Less Than 12 TV/BIP

The TV/BIP 12 limit largely defines the mine area, although some ore at less
than 12 TV/BIP exists outside the pit. Ore grade is an element of the TV/BIP
calculation, so the TV/BIP 12 limit preferentially encompasses above averagegrade material.
The Vulcan script, while flagging the ore and waste zones, enables the separation
of top reject, or mine overburden, from mine interburden. All waste from above
the first ore zone is classified as overburden (see Figure 4-7). The remainder of
the waste thickness is interburden (see Figure 4-8).
GRADE DISTRIBUTION

Figure 4-9 shows the bitumen grade distribution for ore at less than 12 TV/BIP
within the West–East pit. The graph shows weight percent bitumen increasing in
increments of 0.5%.
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GRADE DISTRIBUTION (cont’d)

The Muskeg River is the divide between the West–East model to the northwest
and the Sharkbite–Lease 90 model to the southeast. The outlines of each pit are
included on each resource map.
350
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Figure 4-9: Cumulative Grade Distribution Curve for West–East Pit Area
Figure 4-10 shows the bitumen grade distribution for ore at less than 12 TV/BIP,
as combined from within the Sharkbite–Lease 90 pits.
APPLICATION AREA RESOURCE

Figure 4-11 shows the locations of the geological cross-sections in relation to the
application area. Most cross-sections are oriented east−west at about 1 km
intervals.
The cross-sections are illustrated in:
•
•
•
•
•
•
•
•
April 2005

Figure 4-12 – Cross-Section A–A′
Figure 4-13 – Cross-Section B–B′
Figure 4-14 – Cross-Section C–C′
Figure 4-15 – Cross-Section D–D′
Figure 4-16 – Cross-Section E–E′
Figure 4-17 – Cross-Section F–F′
Figure 4-18 – Cross-Section G–G′
Figure 4-19 – Cross-Section H–H′
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Figure 4-10: Cumulative Grade Distribution Curve for Sharkbite – Lease 90 Area
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Figure 4-12: Cross-Section A–A′
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Figure 4-13: Cross-Section B–B′
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Figure 4-15: Cross-Section D–D′
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Figure 4-16: Cross-Section E–E′
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Figure 4-17: Cross-Section F–F′
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Figure 4-18: Cross-Section G–G′
April 2005
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Section 5.1
MINING
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

MINING METHOD

The mine plan for the expansion is based on the truck-and-shovel mining system,
with relocatable ore crusher stations, that is currently used at Muskeg River
Mine, Syncrude Canada Limited (Syncrude) and Suncor Energy Inc. (Suncor) oil
sands mining operations.
In 2004, the first full year of mine operation for the existing Muskeg River Mine,
96.9 million tonnes of ore and 13.6 Mm3 of waste was moved using:
•
•
•

four cable shovels
twenty three 363-t haul trucks
associated support equipment

An additional 60 trucks and 13 shovels will be required to meet the expanded
Muskeg River Mine ore capacity requirements, and to remove additional waste
material as the mine progresses through higher waste-to-ore ratio areas.
The mine plan for the expansion project was developed for a constant recovered
bitumen production rate of 15.6 million m3/a, or 42,930 m3/cd (270,000 bbl/cd).
A total of 4,617 million tonnes of oil sands will be mined and 389 Mm3 of
bitumen recovered during the life of the mining operation.
MINING OPERATIONS
Alternatives Considered

Three alternatives with different production capacities were evaluated for the
expansion project, based on an integrated mining operation.
Alternative 1

Alternative 1 was based on a 11,925 m3/cd (75,000 bbl/cd) expansion and the
23,885 m3/cd (150,000 bbl/cd) base operation, for a combined capacity of
35,775 m3/cd (225,000 bbl/cd).

April 2005
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Alternative 2

Alternative 2 included debottlenecking the existing plant to 27,825 m3/cd
(175,000 bbl/cd), plus the 11,925 m3/cd (75,000 bbl/cd) expansion, for a
combined capacity of 39,750 m3/cd (250,000 bbl/cd).
Alternative 3

Alternative 3 was based on a 14,310 m3/cd (90,000 bbl/cd) expansion on a
28,620 m3/cd (180,000 bbl/cd) existing plant, plus debottlenecking with mining
finished in 2030. A limit to Muskeg River Mine single-pit operation was
identified at 38,955 m3/cd (245,000 bbl/cd). Therefore, Alternative 3 entails
planning for a second small mine in the Lease 90 area, with a capacity of
3,975 m3/cd (25,000 bbl/cd). Ore would be hauled from this remote mine pit to
the dry ore crushers at the existing plant.
Alternative Selected

Alternative 3 was selected because it was determined to be environmentally and
socio-economically neutral, yet economically superior to the other alternatives
considered.
MINING RESERVES

The additional mining areas for the expansion project covered by this application
contain an additional 264 Mm3 of dry bitumen product. This will extend the life
of existing facilities, and allow an expansion to 42,930 m3/cd (270,000 bbl/cd).
The additional mining capacity for the expansion project is provided by adding
capacity to the existing mining operation, thereby increasing the rate of mining
through the main pit area. A remote mining operation in Lease 90 is included to
support the required plant capacity. This expanded Muskeg River Mine plan will
produce 389 Mm3 (2.5 billion barrels) of bitumen product, which will support a
production level of 42,930 m3/cd (270,000 bbl/cd) to 2031.
Mining reserves for the expansion project will be sourced from:
•
•
•

East and West pits
Sharkbite
Lease 90

Joint planning discussions are ongoing to identify specific alternatives to
effectively manage the resources along the common boundary between Syncrude
leases and the expansion project.
Several pit areas have been designed and the attributes of these areas are listed in
Table 5-1.
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Table 5-1: Muskeg River Mine Expansion Project Pit Areas

Pit Attribute
Pit area

Unit
ha
3

Bitumen in place (BIP)

Mm

Diluted ore grade

wt% bitumen
3

Lease 90

Muskeg
River Mine
1998
Approved
Area

East and
West Pits

Sharkbite

South

2,386

2,005

1,992

160

138

10.5

10.7

North

Subtotal
Expansion
Project

Total

713

260

4,970

7,356

162

25

12

337

497

10.3

11.1

10.4

10.5

10.5

Final bitumen product

Mm

125

109

125

20

9

264

389

Ore

Mt

1,493

1,263

1,531

220

108

3,123

4,616

Average ore thickness

m

30

38

37

16

22

35

34

Waste (including muskeg) Mbcm

493

622

415

69

26

1,132

1,625

Average waste thickness

m

21

39

21

10

11

27

27

Strip ratio

bcm/bcm

0.69

1.02

0.56

0.65

0.49

0.75

0.73

TV/BIP

bcm/m3

7.6

8.9

7.1

7.0

6.8

7.8

7.7

April 2005
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
MINE PLAN LAYOUT

OBJECTIVES

The overall mining objective is to provide the lowest-cost mine plan that meets
the needs of mining, bitumen extraction and tailings management. Specific
objectives of the mine plan are to:
•

optimize ore recovery

•

provide reliable oil sands feed to the processing plant, at a consistent grade
and a constant and controllable feed rate

•

provide for progressive reclamation

•

provide an acceptable mine closure plan

To achieve these objectives at the lowest cost, a key mining strategy will be to
minimize haul distances. The expanded Muskeg River Mine will be developed
radially from the crusher pocket to reduce oil sands haul distances. The
overburden and interburden disposal areas will be strategically located in barren
zones to the east and west of the main pit areas.
RESERVE EVALUATION

Reserve blocks from the geological model were evaluated using the operating
criteria in EUB Interim Directive ID 2001-7, which include:
•
•
•

an in situ oil sands cutoff grade of 7 wt% bitumen
a minimum mining thickness of 3 m
a cutoff ratio of total volume to bitumen in place (TV/BIP) of 12:1 (m3/m3)

The cutoff grade of 7 wt% bitumen and minimum mining thickness of 3 m were
used to define ore and waste blocks in the geological model. The reserves
estimating process also included checks for data integrity and defining an
optimized pit floor. Floor optimization ensured that no uneconomic ore, i.e., ore
below an economic horizon, was included in the reserves.
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EVALUATING MARGINAL AREAS
Evaluation Criteria

The final pit limit was determined using the following criteria:
•
•
•
•
•

a TV/BIP of 12
3-D incremental analysis of mining ratios
geological confidence of drilling data
effects on streams and rivers
potential environmental impacts

The TV/BIP ratio of less than 12:1 in Interim Directive 2001-7 incorporates the
bitumen grade, and accounts for all volumes of material that need to be mined to
obtain bitumen. It is applied vertically, to establish the mine floor, and
horizontally, to define the mine crest limits.
Evaluation Results

Figure 5-1 shows the pits and islands that were evaluated for the expansion
project.
Muskeg River Mine Pit

Nine islands greater than 12:1 TV/BIP are within the Muskeg River Mine pit’s
final limits. After modelling the islands with 3-D pit walls and quantifying the
island outside the 3-D pit shell, only two islands (Muskeg River Mine Island 1
and Muskeg River Mine Island 2) still showed a TV/BIP greater than 12. The
other seven islands were incorporated in the Muskeg River Mine mining pit.
Area Between Muskeg River Mine East and West Pits

Because of the geological complexity, the area between the original Muskeg
River Mine’s east and west pits was analyzed in detail (see Figure 5-2). This area
is defined by more than 20 drill holes, 9 of which were completed during the
2003–2004 winter drilling program. The pit floor in this area is at the same
elevation as the orebodies to the east and west. However, the mineable ore thins
to 20 to 30 m in thickness. Three-dimensional analysis of the north and south
edges of the pushback pits’ connection, using mining pushbacks, and a 3-D
evaluation of islands 3 and 4 were completed. Results of this evaluation, listed in
Table 5-2, were used to define the final pit limit in this area.
Sharkbite Pit

Three islands that have less than 12:1 TV/BIP are within the Sharkbite final pit
limits. After modelling the islands with 3-D pit walls and quantifying the island
outside the 3-D pit shell, only two islands (Sharkbite Island 1 and Sharkbite
Island 2) still showed a TV/BIP greater than 12 (see Table 5-3). The other island
was incorporated into the Sharkbite mining pit.
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Table 5-2: Muskeg River Mine Pit Evaluation Results

Ore
(Mt)

Overburden
and
Interburden
3
(Mm )

Diluted Ore
Grade
(wt% bitumen)

Bitumen in
Place
3
(Mm )

TV/BIP

Strip Ratio
(bcm/bcm)

Island 1

14

12

9.8

1

13.2

1.75

Island 2

11

7

9.5

1

12.1

1.46

Island 3

22

13

10.9

3

9.5

1.21

Island 4

29

19

11.1

3

9.9

1.34

Pushback 1

5

5

11.6

1

12.0

1.95

Pushback 2

8

7

11.3

1

11.2

1.69

Pushback 3

14

10

11.3

2

10.5

1.52

Area

Table 5-3: Sharkbite Pit Evaluation Results

Ore
(Million t)

Overburden
and
Interburden
(Mm3)

Diluted Ore
Grade
(wt% bitumen)

Bitumen in
Place
(Mm3)

TV/BIP

Strip Ratio
(bcm/bcm)

Island 1

15

13

8.7

1

15.1

1.80

Island 2

14

10

8.8

1

13.4

1.51

Pushback 1

37

15

10.2

4

8.5

0.85

Pushback 2

22

7

9.6

2

8.2

0.66

Area

Note:
Pushback 1 is located under overburden disposal area 5.
Pushback 2 is located under the proposed tankage and utility corridor.

FINAL PIT LIMIT DEFINITION

The final pit limits have an extension of 90 km and include a total area of
7,356 ha (see Figure 5-3). More than 58 km (65%) are defined by the
12:1 TV/BIP criteria.
The remaining 32 km are defined by the following criteria:
•
•
•
•
•

5-8
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Muskeg River
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Athabasca River
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EAST AND WEST PIT LIMITS

Existing Muskeg River Mine surface facilities include the:
•
•
•

plant site
external tailings disposal area
overburden disposal area (OBDA) 1 and OBDA 2

The East and West pit limit is 46 km long and includes an area of 4,391 ha. More
than 21 km were defined as part of the Muskeg River Mine EUB application in
1998, and in subsequent communications with the EUB in the annual mine plan
and other submissions. Another 8 km are defined by the common lease boundary
with Syncrude’s Aurora North mine.
Segment 1 to 2

This segment is the boundary of the mine pit around the perimeter of the existing
plant site, and is part of the existing Muskeg River Mine EUB Approval 8512.
Segment 2 to 3

The existing mineral surface lease (MSL) 990189, which was established to
provide an environmental setback for Muskeg River, defines this segment. It was
part of the existing Muskeg River Mine EUB Approval 8512. The mineable
orebody less than 12:1 TV/BIP extends to the east under Muskeg River.
Segment 3 to 5

The EUB granted approval for the proposed footprint of OBDA 2 on
December 19, 2003, in an amendment to the original approval. The EUB
acknowledged that, although potentially mineable resources underlie the western
portion of OBDA 2, construction of OBDA 2 to the design limits will be
necessary, in the long term, to manage the total mine and tailings waste from
Muskeg River Mine.
Segment 5 to 6

The lease boundary with Aurora North and also the existing location of the
Aurora North external tailings disposal area define this segment.
Segment 6 to 7

The lease boundary with Syncrude’s Aurora North mine’s East Pit defines this
segment (see Figure 5-4).
In a letter dated March 8, 2002, the EUB approved an in situ oil sands barrier
dyke, defined as Case #4 in the Evaluation of Alternatives at Syncrude/Albian
Boundary report submitted to the EUB, subject to the following conditions:
•

April 2005

Syncrude and Albian Sands will examine designs for the barrier dyke that
would reduce the oil sands left in place to the lowest possible volume.
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Segment 6 to 7 (cont’d)

•

An amendment to this approval must be obtained if any operator requires an
increase to the barrier dyke dimensions from that shown in the January 31,
2002 report submitted to the EUB.

•

Syncrude and Albian Sands will provide continued information and
cooperation for testing the assumptions in this application for the Muskeg
River Mine Expansion Project in future.

Shell
Lease 13
72 m

Syncrude
Lease 12/30/34

300 m Elevation

295 m Elevation
2

275 m Elevation

1

60 m

15 m

297 m Elevation

3
1
4
1

2.8
1

Pit Floor
(~235 m average elevation)

Pit Floor
(~235 m average elevation)

Figure 5-4: Lease Boundary Dyke With Syncrude
Segment 7 to 8

The existing Aurora North plant site footprint defines this segment.
Segment 8 to 9

The lease boundary with Aurora North defines this segment. This expansion
application assumes that an in situ oil sands barrier dyke, similar to that in
Segment 6 to 7, will be left.
Segment 9 to 10

The 12:1 TV/BIP limit defines this segment. Nine drill holes define the area with
greater than 12:1 TV/BIP.
Segment 10 to 11

The lease boundary with Aurora North defines this segment. This application for
the expansion project assumes that an in situ oil sands barrier dyke, similar to
that in Segment 6 to 7, will be left.
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Segment 11 to 12

The 12:1 TV/BIP limit defines this segment. Seven drill holes define the area
with greater than 12:1 TV/BIP.
Segment 12 to 13

Setbacks from the Athabasca River define this segment. The oil sands orebody
continues westward to the east bank of the river and, probably, some distance
under the river. Several road and utility corridors need to be located between the
riverbank and the mining pit crest. A new alignment for 6 km of Highway 63 is
proposed, located 700 m west of the existing alignment, starting from the north
edge of the Creeburn Environmental Area and extending to the Lease 13 north
boundary.
A 60-m wide corridor is required to accommodate a highway. The corridor was
designed with a minimum 150 m offset from the east bank of Athabasca River.
The west edge of the corridor varies from 150 to 350 m from the river. To the
east of the highway corridor, a 60-m wide pipeline corridor accommodates
pipelines to the Aurora North mine, and a 30-m wide power line corridor
accommodates the 240 kV grid connection to the Albian Sands plant site. The
total width of all corridors is 150 m. The mining crest for segments 11 to 12 was
set back an additional 90 m minimum to provide for mine pit roads, ditches and
power lines. Figure 5-5 shows a plan of the various corridors for this segment,
and Figure 5-6 shows a cross-section of this area at its closest point to Athabasca
River.
Segment 13 to 14

The 12:1 TV/BIP limit defines this segment. About 24 drill holes define the area
with greater than 12:1 TV/BIP for this segment.
Segment 14 to 15

A 200-m offset to the existing Albian Sands external tailings disposal area
defines this segment.
Segment 15 to 17

On May 16, 2003, the EUB granted approval for the proposed footprint of the
OBDA 1. The EUB acknowledged that, although potentially mineable resources
underlie the western portion of OBDA 1, construction of this disposal area to the
design limits will be necessary, in the long term, to manage the total mine and
tailings waste from Muskeg River Mine.
Segment 15 to 16 is identical to the approved footprint. Segment 16 to 17 is
defined by the current 12:1 TV/BIP limit. The latest geological model indicates
an increase to the footprint to the north, based on winter 2003–2004 drilling, and
an increase to the east, based on winter 2000 drilling. An additional 12 holes
were drilled in this area in winter 2004–2005.

April 2005
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Segment 17 to 18

A 200-m offset to the existing Albian Sands external tailings disposal area
defines this segment.
Segment 18 to 19

In this segment, the area of ore with less than 12:1 TV/BIP extends eastwards
under Muskeg River, and the pit limit is defined by setbacks to Muskeg River.
Albian Sands proposes that the existing MSL limit be moved eastward about 100
to 200 m, to a location that would provide a 100-m setback from the west bank of
Muskeg River. To the west of the setback, an 80-m corridor has been left for the
infrastructure required to support the Muskeg River Mine plant site utilities,
including:
•
•
•
•

the plant access road
25-kV overhead power line
raw water pipeline
ATCO Gas pipeline

About 2 to 3 m of fill is needed in this area to elevate the road and utility corridor
above the river floodplain. This approach maximizes resource recovery adjacent
to Muskeg River and still provides space for critical project infrastructure. A
7-m-high berm also needs to be constructed along the perimeter of the mine pit to
contain non-segregating tailings (NST) in Cell 7. Figure 5-7 shows a plan for this
segment, and a cross-section of this area at its closest point to Muskeg River.
SHARKBITE PIT LIMITS

The Sharkbite pit limit is 22 km long and includes an area of 1,992 ha, more than
14 km of which is defined by the 12:1 TV/BIP limit and the common lease
boundary with Syncrude’s Lease 30.
Segment 1 to 2

The 12:1 TV/BIP limit defines this segment. It includes an area where the
orebody is thin, between 10 and 18 m thick. Additional evaluations of the ability
to mine this area will be required. Three drill holes define the area with a greater
than 12:1 TV/BIP.
Segment 2 to 3

A 100-m setback from Jackpine Creek and a 150-m wide utility corridor define
this segment. The corridor will include:
•
•
•

5-14
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Segment 2 to 3 (cont’d)

The existing Corridor pipeline, owned and operated by Terasen Pipelines, is
located within the proposed Sharkbite mine area. As a result, the Corridor
pipeline will be relocated to go around the mine site and will parallel the
connecting pipeline rights-of-way for much of this relocation. North of the
existing Canterra Road, the pipeline right-of-way is 20 m wide and that same
width, adjacent to the connecting pipelines, will be allocated for the relocated
Corridor pipeline.
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Figure 5-6: Setback Cross-Sections (Athabasca and Muskeg Rivers)
Segment 3 to 4

The 12:1 TV/BIP limit defines this segment. The area with greater than
12:1 TV/BIP is defined by 17 drill holes.
Segment 4 to 5

The boundary with Syncrude’s Lease 30 defines this segment. The pit limit was
defined where the lease boundary intersected the top of the ore.
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Segment 5 to 6

The 12:1 TV/BIP limit defines this segment. It includes an area where the
orebody is thin, between 6 and 13 m in thickness. Additional evaluations of the
ability to mine this area will be required. The area with TV/BIP greater than 12 is
defined by 17 drill holes. An additional eight holes were drilled in this area in
winter 2004–2005.
Segment 6 to 7

The 12 TV/BIP limit defines this segment. A Devonian high in this area limits
the thickness of ore. A 500-m wide zone of less than 12:1 TV/BIP along the pit
limit has a thin amount of ore, with thickness between 8 and 16 m. This thin area
has been included in the pit. Only drill hole SH03-1361 shows a 25-m ore
thickness, as a result of depression in the Devonian high. Seventeen drill holes
define the area with TV/BIP greater than 12. Additional evaluations of the ability
to mine this area are required and an additional seven holes were drilled in this
area in winter 2004–2005.
Segment 7 to 8

A 100-m setback from Muskeg River and a 50-m wide buffer from the mine pit
crest define this segment.
Segment 8 to 9

A 100-m offset to the existing Albian Sands tank farm defines this segment.
Segment 9 to 1

The 12:1 TV/BIP limit defines this segment. Ten drill holes define the area with
TV/BIP greater than 12.
LEASE 90 MINE PIT LIMITS

The Lease 90 mine pit limit is 15 km long and includes an area of 713 ha. All of
the pit limit is defined by the 12:1 TV/BIP limit. The Lease 90 North Pit limit is
6 km long and includes an area of 260 ha. The winter 2004–2005 drilling
program included 46 holes to validate the limits of the Lease 90 pit areas.
Mine pit floor elevations for all four pits are shown in Figure 5-8.
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
SURFACE FACILITIES

LOCATION OF SURFACE FACILITIES

The existing Muskeg River Mine has been in operation since 2003. The major
surface facilities, approved under EUB Approval 8512, that are in place
include:
•
•
•

the process plant site and associated tank farm
the external tailings disposal area
OBDA 1 and OBDA 2 (southwest and northeast disposal areas)

Additional overburden disposal areas and an extension to the tank farm are
required to support the expansion project. These facilities will inevitably sterilize
some areas of ore defined by EUB’s 12:1 TV/BIP limits.
Locations of the additional five OBDAs’ surface facilities for the Muskeg River
Mine Expansion Project have been selected to reduce:
•
•

the environmental impact
sterilization of potentially economic ore

Contours of optimized TV/BIP 12:1, from the geological model, formed the basis
of a reasonable outline for resource estimates.
GEOTECHNICAL SETBACKS
Overburden Disposal Areas

The setback distance from an OBDA to a mining pit is site specific, and requires
a detailed geotechnical analysis at each location. The assessment for each site
will include identifying the:
•
•
•
•

April 2005

physical and geotechnical condition of the material in the disposal area
geotechnical conditions of the subsurface strata
hydrogeological conditions
conditions of any potential advancing mine face
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External Tailings Disposal Areas

The setback of the external tailings disposal area from the mine area has been
established at 200 m, based on a assessment of the foundation materials under the
existing tailings dyke. Along the south limit of the mine, which is adjacent to the
external tailings disposal area, no subsurface materials exist that might cause
geotechnical problems. A toe berm of waste material can be placed against the
mining highwall to provide an adequate safety factor, if required.
Resource Sterilization

Table 5-4 provides resource sterilization estimates for Muskeg River Mine and
areas influenced by surface facilities and features. See also Figure 5-9 for the
locations of resource sterilization areas.
LOCATION OF OTHER FACILITIES
Reclamation Material Stockpiles

Reclamation material stockpiles will be removed as reclamation progresses and
will not sterilize the resource.
Table 5-4: Estimated Resource Sterilization

Ore
(Mt)

Overburden
and
Interburden
(Mbcm)

Diluted Ore
Grade
(wt% bitumen)

Bitumen In
Place
(Mm3)

TV/BIP
(bcm/m3)

Strip Ratio
3
3
(m /m )

OBDA 1 (approved)

N/A

N/A

N/A

N/A

N/A

N/A

OBDA 2 (approved)

N/A

N/A

N/A

N/A

N/A

N/A

Areas

OBDA 5

84

35

9.9

8

8.92

0.87

OBDA 3, 4, 6, 7

21

14

10.5

2

10.84

1.42

Aurora North Lease 12,
34 boundary

113

26

10.4

12

6.67

0.47

Syncrude Lease 30
boundary

62

5

10.1

6

5.46

0.17

Tank farm expansion

44

4

9.0

4

6.20

0.19

Athabasca River setback

55

15

10.2

6

7.28

0.58

Muskeg River corridor

160

32

9.8

16

6.79

0.42

Jackpine Creek setback

65

25

9.6

6

8.76

0.80

604

156

10.0

60

N/A

N/A

Total
Note:

OBDA = overburden disposal area
bcm = bank cubic metre
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TEMPORARY ASPHALTENE STORAGE AREA

Unconverted residue from the Scotford Upgrader will be processed in a solvent
deasphalting unit to produce an asphaltene product. If a market for this product is
not fully established by the start of the third-train operations, the solid asphaltene
product, in the form of small pellets (pastilles), will be transported to Muskeg
River Mine for temporary storage while market development occurs.
The pastilles will be transported by truck to the asphaltene storage area. After
weighing, the pastilles will be discharged into a hopper and then stacked using
conventional conveyor stackers. Dust control measures, such as water sprays,
will be incorporated into the design, as necessary, to manage potential dust
generation during stacking. Similar measures will be used during reclamation
when pastilles are loaded for transport to market.
The identified asphaltene storage area is positioned over the future mining area in
the Sharkbite area. This area is not scheduled to be mined until 2025, which will
provide sufficient time for market development for this product.
Leaching tests showed that the pastilles are inert. Runoff from the storage area
will be collected in a settling pond to ensure that discharged water meets
appropriate regulatory standards.
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MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
MINE PLANNING CRITERIA

PROJECT CRITERIA

The project criteria in Table 5-5 were used to develop the expanded Muskeg
River Mine plan.
Table 5-5: Project Planning Criteria
Overall Operation
Debottlenecking start-up

2007

Third train start-up

2009

Required mine life

Over 25 years

Mine operation

365 days a year, 24 hours a day

Extraction Plant Operation
Production of final product bitumen

(15.6 Mm3/a) 42,930 m3/cd

Coarse rejects
Average feed grade

3.5% wt%
10.9% wt% bitumen
(2010 to 2019)
10.5% wt% bitumen (mine life)

Peak mine production

28,000 t/sh

The mining blocks (see Section 5.1, Introduction) contain 4,616 Mt of mineable
oil sands ore, at an average feed grade of 10.5 wt% bitumen. The new extraction
train design was based on an average feed grade of 10.9 wt% bitumen.
MINING CRITERIA

The mining criteria (see Table 5-6) are based on the current operating conditions
at existing oil sands mines, and are consistent with recently proposed oil sands
projects. As Muskeg River Mine develops, further detailed mine planning and
engineering might result in minor changes to these criteria.
GEOTECHNICAL CRITERIA

Geotechnical criteria that affect disposal areas and pit walls of the proposed
expansion to Muskeg River Mine are provided in Table 5-7.
These criteria are based on a geotechnical assessment of the west portion of
Lease 13. The assessment included developing a comprehensive database of siteApril 2005
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GEOTECHNICAL CRITERIA (cont’d)

specific geotechnical testing, which characterized all the major lithologies for
stability analysis of the pit walls. This established guidelines for designing pit
walls and OBDAs for truck-and-shovel mining. In addition, Syncrude’s and
Suncor’s operating mines have provided operating information that has been
useful for supplementing the geotechnical assessment.
Table 5-6: Mining Criteria
Ore Criteria
Cutoff grade

7%

Grade dilution

0.3 wt% bitumen

Minimum separation thickness

3m

Material In Situ Density
Muskeg

1.25 t/bcm

Overburden and oil sands

2.1 t/bcm

Material Swell
Muskeg (placed)

30%

Overburden and oil sands

10 to 20%

Table 5-7: Geotechnical Criteria for Truck-and-Shovel Mining
Open Pit Wall Design Parameters
Maximum bench height

15 m

Safety berm

10 m

Maximum overall slope

2:1 (27°)

Reclamation Material Stockpiles
Overall slope

4:1 (14°)

Maximum overall height

20 m

Overburden Disposal Areas
Overall slope

4:1 (14°)

Maximum overall height

60 m

In-Pit Dyke Slopes
Downstream slope

4:1 (14°)

Upstream slope

3:1 (18°)

Geotechnical Conditions

The geotechnical stability of the pit walls and OBDAs relies on understanding
the key subsurface geological features. Table 5-8 shows the stratigraphy and
geotechnical conditions of the development area.
The stratigraphy at locations around the pit and through the overburden and
interburden storage can be summarized as follows:
•
5-26

Holocene surficial material is rarely deeper than 3 m
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•

Pleistocene surficial material is rarely deeper than 5 m, except in the channel
area

•

elevation of the mining pit floor is generally governed by the Devonian
surface
Table 5-8: Stratigraphy of Development Area

Geological
Unit
Holocene
Pleistocene
McMurray
Formation

Devonian

Sedimentary
Facies

Lithology

Typical Thickness
(m)

Muskeg

Organic soil

1–3

Eolian, fluvial and lacustrine

Sands and gravels, silts and clays

0–1

Fluvial

Glacial till

0–2

Lacustrine

Clays and silty clays

0–2

Estuarine

Sands, silts, muds, rich and lean
oil sands

15 – 40

Lagoonal

Clay and silty clay

0 – 20

Fluvial

Sands, silts, muds, rich and lean
oil sands

10 – 30

Paleosol

Residual soil, high clay content

Bedrock

Carbonate rock

Highly variable up to 1.5

Evaluation of Failure Mechanisms

The geotechnical analysis considered the potential failure mechanisms that might
be present in an oil sands mining operation. These include:
•
•
•
•
•

slumping of saturated glacial materials
sliding on weak layers at residual strength
flows in rich oil sands ore
rapid loading of weak surficial materials
slope instability of the external storage areas

The analysis did not identify any major instability that could threaten the
integrity of the current mine plans for highwall, overburden and interburden
storage layouts, which is supported by operational experience. A review of
failure mechanisms shows that the most important stability issue is the presence
of weak layers in the mining sequence. This is supported by operational
experience and monitoring at Muskeg River Mine.
Figure 5-10 is a typical disposal cross-section. Figure 5-11 shows the design
detail for a final highwall.

April 2005
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Profile at Maximum Height of 60 m
10 m
60 m

10 m

1

4

Service Road and
Perimeter Ditch

Service Road and Perimeter Ditch
4m

Service Road

Perimeter Ditch

Figure 5-10: Typical Overburden Disposal Area Cross-Section
65 m
10 m

Berm

Road

320 Bench
10 m

305 Bench
10 m

Overall Slope
(27 )

290 Bench
10 m

2

1

275 Bench
10 m

260 Bench
10 m
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Pit Floor

Figure 5-11: Highwall Design Detail
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MINE DEVELOPMENT SCHEDULE

Table 5-9 details the mine production schedule. It provides annual summaries of
bitumen produced, ore grades and tonnage mined, and quantities of total
overburden and interburden handled from the mining areas. For the mining
sequence, see Figure 5-12, Mine Life Development Plan.
The expansion annual ore production rates range from 150 to 200 million t/a. The
average diluted ore grade will be between 10.5 and 11.0 wt% for most of the
mine life. However, the diluted ore grade will drop slightly below 10 wt% in
2008, and between 2014 and 2016.
Mining in 2008 will concentrate primarily in a low-grade ore zone in the
northeast corner of the pit. In 2014 to 2016, the ore mining face will advance into
the low-grade area south of the plant site.
Because this area must be opened to facilitate in-pit tailings disposal, most of the
ore mining must take place in this location, with only minimal quantities of
higher grade ore produced from the active face advancing into the western area
of the pit.
The in-pit ore crusher stations are designed to be relocated, to reduce the number
of haul trucks required as the mine progresses. The existing crushers are located
1.1 km from the existing processing plant.
The first relocation, to the West Pit area, is planned for 2015, and the surge feed
conveyors will be lengthened to 3.9 km to service the new location.
The second relocation of the crushers, to the Sharkbite Pit, is planned for 2023,
and the surge feed conveyors will be relocated and extended to the required
6.5 km.
Figure 5-13 shows the crusher conveyor locations and timing.

April 2005
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Table 5-9: Mine Production Schedule
Waste
Material
(Mbcm)

Oil Sands
(Mt)

Diluted Ore
Grade
(wt%)

Final Product
Bitumen
3
(Mm )

Strip Ratio
3
3
(m /m )

2007

23

112

10.90

10.0

0.40

2008

23

131

9.79

10.1

0.40

2009

33

147

10.47

12.2

0.45

2010

42

158

11.02

14.2

0.55

2011

64

187

10.42

15.6

0.73

2012

103

180

10.78

15.7

1.19

2013

102

183

10.69

15.7

1.15

2014

91

198

9.98

15.7

0.96

2015

73

201

9.84

15.6

0.75

2016

69

200

9.94

15.7

0.72

2017

78

186

10.55

15.7

0.87

2018

91

169

11.27

15.6

1.13

2019

85

173

11.08

15.7

1.03

2020

79

176

10.96

15.7

0.92

2021

80

183

10.65

15.7

0.92

2022

68

179

11.36

15.6

0.80

2023

71

168

10.85

15.7

0.88

2024

48

179

10.85

15.6

0.56

2025

35

179

10.85

15.7

0.41

2026

54

176

11.00

15.7

0.65

2027

67

195

10.20

15.7

0.72

2028

51

198

10.13

15.7

0.54

2029

48

202

9.93

15.7

0.51

2030

59

197

10.12

15.7

0.62

2031

41

196

10.15

15.7

0.41

2032

43

165

10.24

13.3

0.54

1,624

4,617

10.52

388.9

0.73

Year

Total/Average
Note:

1. Production before 2007 is not included in the totals.
2. Muskeg River Mine volumes are included in the waste material and strip ratio values.
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WASTE DISPOSAL SCHEDULE

A total of 1,615 Mm3 of waste material, including material for the reclamation
material stockpile, overburden and centre reject, will be moved over the life of
the mining operation (see Table 5-10). These materials will be used for:
•
•

constructing in-pit overburden dykes
capping in-pit tailings cells

However, not all the waste material will be suitable for dyke and cap
construction. Based on the last two years of operating experience at Muskeg
River Mine, 65% of all waste material is assumed to be suitable for construction
use. Unsuitable material will be disposed of in OBDAs and in-pit dumps in the
pit cells. The waste placement strategy will be governed by discarding tailings
into the in-pit cells. The detailed waste material balance maximizes the in-pit
space left for tailings.
Table 5-10: Waste Material Balance
Waste Material
Stripped Less
Muskeg
3
(Mm )

Rejects to
OBDAs
(Mbcm)

1

2

3

4

5

6

7

2007

21

2

2

7

0

0

0

0

0

0

2008

22

2

2

8

0

0

0

0

0

0

2009

30

2

2

10

0

0

0

0

2

2010

40

3

12

3

0

0

0

0

2011

63

3

29

0

0

0

0

0

2012

100

3

13

0

0

0

42

2013

99

3

31

0

0

0

2014

90

3

0

0

0

2015

72

3

0

0

0

2016

68

3

0

0

0

0

12

0

0

0

37

3

19

2017

77

3

0

0

12

0

15

0

0

0

35

3

15

2018

90

3

0

0

0

0

18

0

0

0

38

1

36

2019

84

3

0

0

0

0

9

0

0

0

25

1

51

2020

78

3

0

0

0

0

26

0

0

0

23

4

28

2021

80

3

0

0

0

0

7

0

0

44

9

4

19

2022

67

3

0

0

0

7

3

2

0

40

11

5

2

2023

70

3

0

0

0

26

3

9

0

10

18

2

4

2024

47

3

0

0

0

0

4

22

0

0

18

2

3

2025

34

3

-8

0

0

0

3

24

0

0

7

1

10

2026

53

3

-8

0

0

0

13

0

0

0

17

7

27

2027

65

3

0

0

0

0

1

8

0

0

10

21

28

2028

49

3

0

0

0

0

0

3

0

0

0

19

30

2029

46

3

0

0

0

0

0

3

0

0

0

19

27

2030

56

0

0

0

0

0

0

13

0

0

0

24

20

2031

38

0

0

0

0

0

0

0

0

0

0

16

23

Year

2032
Total

OBDA Unit Number
(Mbcm)

In-Pit
Dump
(Mbcm)

In-Pit and
Perimeter
Dykes
(Mbcm)

0

0

14

0

0

15

0

0

0

18

3

0

0

0

24

3

0

0

0

33

0

5

0

0

0

42

34

0

1

0

0

3

34

0

33

0

0

0

0

5

54

0

13

0

0

0

23

4

35

West Pit
Cell
Escarpment Capping
(Mbcm)
(Mbcm)

43

0

0

0

0

0

0

0

0

0

0

40

2

1,581

68

77

28

12

33

238

86

14

94

271

184

612

Note:
1. Production before 2007 is not included in the totals.
2. Plant rejects are included in dump volumes, except in 2030 to 2032 when rejects are placed in pit cells.
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WASTE DISPOSAL SCHEDULE (cont’d)

Waste stripping quantities, including muskeg, will fluctuate from 50 to
100 Mm3/a. Only two years require waste stripping at the 100 Mm3 level, and
they correspond with opening the crusher slot for the West Pit in 2012 and 2013.
Waste stripping quantities, including those from Lease 90, average about
80 Mm3/a when the primary mining fleets are at Muskeg River Mine, and
50 Mm3/a when they are at Sharkbite Mine.
Overburden and lean oil sands will be used throughout the mine life for:
•
•

dyke and road construction
tailings cell cap material

Overburden not used for dykes and cell capping will be disposed of in OBDAs
and in-pit dumps in the pit cells. For a description of the OBDAs that will be
used, see Table 5-11.
Table 5-11: Overburden Disposal Area Capacities
Description

Capacity
(Mm3)

Operating Period

OBDA 1

Southwest dump

119.2

2003–2013

OBDA 2

Northeast dump

45.2

2005–2010

OBDA 3

North dump

11.6

2017

OBDA 4

West dump

32.7

2022–23

OBDA 5

Sharkbite west dump

264.4

2012–2026

OBDA 6

Sharkbite east dump

85.5

2022–2030

OBDA 7

Lease 90 dump

14.3

2009–2013

Disposal Area

The existing mining operation is limited by the availability of external OBDAs
because only OBDA 1 and OBDA 2 are currently licensed by the EUB. To make
the expanded Muskeg River Mine plan workable, more external disposal space is
required, which is achieved with the new Sharkbite OBDA 5.
OBDA 5, on the east side of Muskeg River, will be the largest OBDA, containing
46% of the total external waste and will primarily be used for disposing of
Muskeg River Mine waste.
IN-PIT CONSTRUCTION SCHEDULES

Table 5-12 shows the in-pit construction schedule, from 2007 to 2018, for the
perimeter dykes and dykes 1 to 10 of the Muskeg River Mine, East Pit area.
Table 5-13 shows the in-pit construction schedule, from 2018 to 2026, for
dykes 11 to 13, the perimeter dykes, Lease 90 dykes 1 and 2 and the West Pit
escarpment of Muskeg River Mine.
Table 5-14 shows the in-pit construction schedule, from 2026 to 2032, for
Sharkbite dykes 1 to 4.
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Table 5-15 shows the in-pit tailings cell capping schedule, from 2013 to 2027, for
cells 1 to 8 of Muskeg River Mine plus in-pit dumping in Lease 90.
Table 5-16 shows the in-pit tailings cell capping schedule, from 2026 to 2042, for
cells 12b, 13, 15 and 17 of Sharkbite.
Table 5-12: In-Pit Dyke Schedule, East Pit Area
Muskeg River Mine Dyke Number
(Mbcm)

Total In-Pit and
Perimeter Dykes
(Mbcm)

1

2

3

4

5

6

7

8

9

10

2007

14

8

6

0

0

0

0

0

0

0

0

2008

15

7

7

0

0

0

0

0

0

0

0

2009

18

3

15

0

0

0

0

0

0

0

0

2010

24

0

5

14

5

0

0

0

0

0

0

2011

33

0

3

19

6

5

0

0

0

0

0

2012

42

0

0

0

0

30

12

0

0

0

0

2013

34

5

0

0

0

0

8

15

5

0

0

2014

54

6

0

0

0

0

0

11

37

0

0

2015

35

0

0

0

0

0

0

10

0

25

0

2016

19

0

0

0

0

0

0

0

0

19

0

2017

15

0

0

0

0

0

0

0

0

0

15

2018

33

0

0

0

0

0

0

0

0

0

33

Total

336

29

37

32

11

35

20

36

42

44

49

Year

Note:
Production before 2007 is not included in the totals.

Table 5-13: In-Pit Dyke Schedule, West Pit and Lease 90 Areas
Total In-Pit and
Perimeter Dykes
(Mbcm)

MRM
Dyke 11
(Mbcm)

MRM
Dyke 12
(Mbcm)

MRM
Dyke 13
(Mbcm)

L90
Dyke 1
(Mbcm)

L90
Dyke 2
(Mbcm)

West Pit
Escarpment
(Mbcm)

2018

3

0

0

0

3

0

0

2019

51

35

14

0

2

0.5

0

2020

28

0

26

0

0

2

0

2021

63

2

13

0

0

4

44

2022

42

0

0

0

0

2

40

2023

14

0

0

0

0

4

10

2024

3

0

0

0

0

3

0

2025

10

0

0

8

0

2

0

Year

2026

9

0

0

8

0

1

0

Total

223

37

53

16

5

18

95

Note:
Muskeg River Mine Dyke 13 is built using rehandled material from OBDA 1.
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Table 5-14: In-Pit Dyke Schedule, Sharkbite Area
Total InPit and
Perimeter
Dykes
(Mbcm)

Dyke 1
(Mbcm)

Dyke 1a
(Mbcm)

Dyke 1b
(Mbcm)

Dyke 1c
(Mbcm)

Dyke 2
(Mbcm)

Dyke 3
(Mbcm)

Dyke 4
(Mbcm)

2026

18

18

0

0

0

0

0

0

2027

28

10

8

0

10

0

0

0

2028

30

10

10

0.5

9

0

0

0

2029

27

0

0

0

10

15

3

0

2030

20

0

0

0

0

11

8

0

2031

23

0

0

0

0

0

0

23

2032

2

0

0

0

0

0

0

2

Total

147

38

18

0.5

29

26

11

25

Year

Table 5-15: In-Pit Dumping and Cell Capping Schedule, East and West Pit Areas

Year

Total Cell
Capping
Cell 1
(Mbcm) (Mbcm)

Cell 2
(Mbcm)

Cell 3
(Mbcm)

Cell 4
(Mbcm)

Cell 5
(Mbcm)

Cell 6
(Mbcm)

L90 Total
In-Pit
Cell 8 Dumping
(Mbcm) (Mbcm)

2013

0

0

0

0

0

0

0

0

3

2014

0

0

0

0

0

0

0

0

5

2015

23

0

18

5

0

0

0

0

4

2016

37

0

18

19

0

0

0

0

3

2017

35

0

0

20

15

0

0

0

3

2018

38

0

0

0

31

7

0

0

1

2019

25

0

0

0

0

10

15

0

1

2020

23

0

0

0

0

0

23

0

4

2021

9

0

0

0

0

0

9

0

4

2022

11

0

0

0

0

0

11

0

5

2023

18

0

0

0

0

0

0

18

2

2024

18

0

0

0

0

0

0

18

2

2025

7

5

0

0

0

0

0

2

1

2026

17

17

0

0

0

0

0

0

0

2027

10

10

0

0

0

0

0

0

0

Total

271

31

36

44

46

17

58

38

39

Note:
L90 = Lease 90
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Table 5-16: In-Pit Dump and Cell Capping Schedule, Sharkbite and Lease 90
Total Cell
Capping
(Mbcm)

Cell 12b
(Mbcm)

Cell 13
(Mbcm)

Cell 15
(Mbcm)

Cell 17
(Mbcm)

Total In-Pit
Dumping
(Mbcm)

2026

0

0

0

0

0

7

2027

0

0

0

0

0

21

2028

0

0

0

0

0

19

2029

0

0

0

0

0

19

2030

0

0

0

0

0

24

2031

0

0

0

0

0

16

2032

0

0

0

0

0

40

2033

9

9

0

0

0

0

2034

10

10

0

0

0

0

2035

15

0

15

0

0

0

2036

30

0

15

14

0

0

2037

14

0

0

14

0

0

2038

0

0

0

0

0

0

2039

32

0

0

0

32

0

2040

9

0

0

0

9

0

2041

19

0

0

0

19

0

2042

3

0

0

0

3

0

Total

141

19

31

29

63

146

Year

Note:
1. Overburden capping material post-2032 for Cells 12b, 13, 17 is from other development
areas.
2. Overburden capping material post-2032 for Cell 15 is Lease 90 in-pit dump rehandle.

MINING SEQUENCE

For the annual pit face and overburden disposal area progressions, see
Figure 5-14. For the mining status at the end of 2007, see Figure 5-15.
The mine sequences for the phases of the mine development are:
•
•
•
•
•
•

April 2005

period from 2007 to 2010
period from 2010 to 2012
period from 2013 to 2016
period from 2017 to 2020
period from 2021 to 2026
period from 2027 to 2031
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Period from 2007 to 2010

Muskeg River Mine East Pit will be developed north-eastward through the east
limb to the Aurora North lease boundary. Mining from the pit extension south of
the Aurora North external tailings disposal area and eastward to the Muskeg
River will be completed. The mining faces will rotate to the west, and mining
will proceed southward. OBDA 1 will be active, and in-pit dykes 3 and 4 will be
under construction. OBDA 2 and in-pit dykes 1 and 2 will be completed (see
Figure 5-16). Ore will be transported by truck to the existing in-pit crusher.
Site drainage and muskeg removal will be completed on the north half of the
Muskeg River gravel deposit in the Sharkbite area, and gravel removal will
begin. Staged removal of gravel will be required to support placing mine waste
into OBDA 5, which will begin in 2012.
Mining will begin in the high-grade ore area in the southern part of the Lease 90
pit. Muskeg removal and prestripping to establish the mining faces will be
completed and waste placed into OBDA 7. A 9.6-km haul road will be
constructed to connect the Lease 90 area with the existing crusher stations near
the Muskeg River Mine plant site.
Period from 2010 to 2012

Muskeg River Mine mining faces will continue to be developed west and
southeast (see Figure 5-17). Ore will be transported by truck to the existing in-pit
crusher.
OBDA 1 will be active and waste disposal to OBDA 5 will begin. In-pit dykes 3,
4 and 5 will be completed during the period, and Dyke 6 will be under
construction.
Site drainage and muskeg removal will be completed on the remaining south half
of the Muskeg River gravel deposit in the Sharkbite mine area. Gravel removal
will continue.
Lease 90 mining will be completed to the south limit and the active mining face
will progress northward. Ore will be hauled to the existing crusher stations near
the Muskeg River Mine plant site.
Period from 2013 to 2016

Mining will be complete in the Muskeg River Mine East Pit area to the south pit
wall, and the active mining face will progress westward (see Figure 5-18). Ore
will be transported by truck to the existing in-pit crusher until the new west in-pit
crusher is activated in 2015. OBDA 5 will be active and OBDA 1 will be
completed. In-pit dykes 6, 7 and 8 will be completed during the period, and
Dyke 9 will be under construction. Overburden capping of in-pit tailings cells 2
and 3 will start in 2015, and the Cell 2 cap will be completed.
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Site drainage and muskeg removal will be completed on the remaining south half
of the Muskeg River gravel deposit in the Sharkbite mine area. Gravel removal
will continue with all gravel removed from the operating OBDA 5 footprint.
The Lease 90 mining face will progress northward. Waste will be hauled in-pit,
and OBDA 7 will be completed during this period. Ore will be hauled to the
existing crusher stations near the Muskeg River Mine plant site when the new
west in-pit crusher is activated in 2015.
Period from 2017 to 2020

Mining will advance into the Muskeg River Mine West Pit area, and mining
faces will be advancing to the north and south. The West Pit limit along the
Athabasca River will be reached (see Figure 5-19). Ore will be transported by
truck to the new west in-pit crusher. In-pit Dyke 12 will be under construction
and OBDA 5 will remain active for all out-of-pit waste. OBDA 3 will be started
and completed during the period. In-pit dykes 9, 10 and 11 will be completed.
Overburden capping of in-pit tailings cells 3, 4 and 5 will be completed and
Cell 6 overburden capping will be in progress.
All Muskeg River gravel pit operations will be completed.
The Lease 90 mining face will progress northward. In-pit Dyke 2 will be under
construction, and in-pit Dyke 1 will be completed. All remaining waste will be
hauled in-pit. Ore will now be hauled to the new west crusher stations near
OBDA 1.
Period from 2021 to 2026

Mining of the Muskeg River Mine west area will be complete in 2025. The west
escarpment dyke and in-pit dykes 12 and 13 will also be completed (see
Figure 5-20). OBDA 4 will start and be completed during the period. The
overburden caps for cells 6 and 8 will be completed.
Mining will begin in the Sharkbite mine area in 2022, providing a two-year
transition period between Sharkbite and Muskeg River Mine. The mining faces
will advance southward. Waste will be hauled to OBDA 6, which will be
activated, and OBDA 5 will be completed. All ore will be hauled to the new
Sharkbite crusher station. In-pit Dyke 1 will be under construction.
Mining in the Lease 90 pit will be completed in 2023, and operations will be
relocated to the Lease 90 North Pit. Ore will be hauled to the new Sharkbite
crusher station. In-pit Dyke 2 will be completed.
Period from 2027 to 2031

The remaining Sharkbite mining area will be mined out, and ore will be hauled to
the Sharkbite crusher. Waste will be hauled to OBDA 6. Mining in the Lease 90
North Pit will be completed in 2029. The remaining in-pit dykes, 1A, 1B, 1C, 2,
3 and 4, will be completed (see Figure 5-21).
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POST-MINING AND CLOSURE

For the post-mining status (2032 to 2044), see Figure 5-22. For the final closure
and drainage plan, see Figure 5-23.
The arrangement of in-pit tailings cells, their final elevations and their filling
sequence have been designed to meet the objectives of the final closure drainage
plan. Placing variable depths of overburden capping material onto in-pit cells in
conjunction with sand capping specific in-pit cells provide the required closure
landscape. Final contouring of the capped tailings cells allows sustainable
drainage patterns to develop, which eventually collect into the pit lakes.
Several landscape features and activities related to the Muskeg River Mine,
Sharkbite and Lease 90 development areas were incorporated into the final
closure drainage plan, including:
•

ensuring the long-term sustainability of Isadore’s Lake from the natural
watershed and constructing a tailings-free West Pit lake

•

incorporating three pit lakes into the closure landscape (cells 7, 12A, 16)

•

sand capping appropriate in-pit tailings cells, as opposed to overburden
capping

•

constructing the West Pit escarpment to about the original grade adjacent to
Highway 63

•

constructing a free-draining, overburden-backfilled pit at the south end of
Lease 90

•

transferring mature fine tailings and thin fine tailings from Muskeg River
Mine and Sharkbite tailings cells to the final pit lakes located in the Jackpine
Mine development area

The long-term sustainability of Isadore’s Lake is an integral part of the final
closure plan for Muskeg River Mine. Currently, the contributing watershed area
that supplies Isadore’s Lake is located in the Muskeg River Mine West Pit area.
After mining is complete, a small tailings-free lake at the south end of the West
Pit area will be fed by a specifically designed reclamation area. It will provide
the necessary water volume and quality to sustain the lake once the reclaimed
post-mine closure landscape is established.
Sand capping in-pit tailing cells 9, 10 and 11 is required because overburden
material is not available within a reasonable distance from the active mining
operation. When in-pit cells are available to be capped, the active mining
operation will be located in the Sharkbite area about 10 km from cell locations.
Also, post-mining final elevations designed for these sand-capped areas are close
to the natural elevations before disturbance.
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Figure 5-23 shows cell capping and reclamation activities that occur between
2031 and 2044 after mining and operations within the Muskeg River Mine,
Sharkbite and Lease 90 development areas are complete. Non-segregating
tailings from off-lease bitumen production will be used to fill Sharkbite in-pit
cells 12B and 17 by 2034. The waste will be rehandled to provide the overburden
cap for tailings Cell 15 in the north portion of the Lease 90 pit, to achieve a final
elevation to drain from that area back to Sharkbite pit lakes. Overburden capping
material from off-lease bitumen production placed on the remaining in-pit cells
(11, 12, 13, 14, 15 and 17) will be completed.
Muskeg River Mine processing facilities will continue to operate until 2042 with
ore feed from other Shell leases. After the Muskeg River Mine plant site has been
decommissioned, the transfer of mature fine tailings and thin fine tailings (TFT)
from the external tailings disposal area and cells 7, 12A and 16 will take place.
The transfer of a portion of TFT from in-pit tailings cells 7, 12A and 16 will
eventually provide the necessary volume of water in these pit lakes to support the
closure plan.

April 2005
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Figure 5-23: Final Closure Drainage Plan
April 2005
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Section 5.6
MINING
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
MINE OPERATIONS

CLEARING

Clearing will be initiated in 2005 to provide sufficient time for development
drilling, and to complete the ditching, draining and muskeg removal.
Merchantable timber will be recovered by logging contractors. The balance of the
slash will be chipped, where practical, or piled and burned.
SURFACE DRAINAGE

The mining area is relatively flat, ranging in elevation from about
270 to 300 masl for the East and West pits, and 280 to 320 masl for the
Sharkbite–Lease 90 area. The areas are characterized by gentle slopes, wet
muskeg, shallow ponds and a poorly defined drainage system. The East Pit and
Sharkbite–Lease 90 mining areas slope towards Muskeg River. The West Pit
mining area is drained by Mills Creek, and it slopes westward towards the
Athabasca River.
Surface water runoff will be handled by mine water ditches and polishing ponds.
Finger ditches will be constructed annually to drain the muskeg areas before
muskeg is removed, and to divert surface water from wet areas to the mine
ditches. Suitable monitoring and, if necessary, treatment facilities will be
installed at the polishing ponds before water is discharged to the environment.
Runoff from the overburden disposal areas will be collected in perimeter ditches
and polishing ponds. Suitable monitoring will be done before the water is
released to the environment. If the water is unsuitable for release, pipelines will
transport it to the in-pit mine water system.
In-pit ditches will divert water from the active mining areas to sumps. It will then
be transported, via pipelines, to the plant recycle pond and used in the process.
For further information on surface drainage, see the water management plan in
Volume 3, Section 5.4, Hydrology.
MUSKEG REMOVAL

After an area has been cleared and drained, the muskeg will be removed. Muskeg
will be removed during the winter and hauled to the reclamation material
stockpiles for reclamation. Wherever possible, muskeg removal will be placed
directly onto areas prepared for reclamation to reduce stockpiling.
April 2005

Shell Canada Limited
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MINE OPERATIONS

HAUL ROADS

Both permanent and temporary haul roads will be constructed to support mine
operations Permanent roads will provide access to crushers and external storage
areas. Temporary roads (roads that are required for less than one year) will be in
the active mining area and will be relocated periodically as mining progresses. In
2007, the external tailings disposal area haul road will need to be extended to
access the Muskeg River gravel deposit and the Sharkbite–Lease 90 development
area. This 9.6-km permanent road will require a haul bridge crossing Muskeg
River.
Road surfacing gravel will be obtained from the Susan Lake and Muskeg River
granular deposits. The gravel will be screened and crushed, then hauled to
suitable stockpile sites at Muskeg River Mine. Wherever practical, gravel will be
reclaimed from temporary mine roads as mining progresses.
The managers of the gravel deposits have agreed to work cooperatively with
Albian Sands to ensure the orderly development and operation of granular
resources.
Road sub-base material will be available from the mine excavation.
OVERBURDEN AND INTERBURDEN REMOVAL AND OIL SANDS MINING

Overburden, interburden and oil sands will be loaded with large cable shovels.
Smaller hydraulic shovels will be used where selectivity is required. The loaded
oil sands will be hauled by large, rear-dump trucks to crushers, where the lump
size will be reduced to less than 400 mm. The oil sands will then be transported
on conveyor belts from the pit to the extraction plant. The overburden and
interburden material will be hauled to disposal areas or back to the pit.
Overburden and interburden disposal areas will be constructed in lifts to achieve
final slopes of 4:1. Lift thickness, typically 10 m, will depend on the strength of
the material being placed and the efficient control of surface drainage. To ensure
stability, disposal areas will be closely monitored during construction, and
redesigned if necessary.
IN-PIT TAILINGS DYKE CONSTRUCTION

The construction of in-pit tailings dykes with overburden and interburden
material will require on-site engineering and supervision. Dyke construction will
include:
•
•
•
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hauling by trucks
placing fill material by bulldozers and graders
compacting

Shell Canada Limited
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MAJOR MINE EQUIPMENT

Both 55-m3 electric cable shovels and 35 to 40-m3 hydraulic shovels will be used
to load ore and waste. Combining two types of loading units provides:
•
•

additional mining flexibility to meet ore delivery requirements
the ability to maximize loading unit productivity under specific pit conditions

Larger, higher productivity cable shovels will be used whenever possible. These
units operate in areas where a mining face consists of a single material type,
either ore or waste. Smaller hydraulic shovels work in areas where cable shovels
operate at reduced productivity levels. These are areas where selective mining is
required to provide blending capabilities, or where the operating bench height is
reduced because of the geological environment or pit design.
An average truck productivity was calculated using historical Albian Sands mine
data from three haul scenarios based on a pay load of 363 t. Shovel operatinghour estimates were based on an overall productivity determined by Albian
Sands personnel.
Table 5-17 lists the fleet size for major equipment for the expanded Muskeg
River Mine.
Table 5-17: Major Equipment Fleet Size
Year

Shovels

363-t Trucks

Graders

Bulldozers

2007

10

35

4

8

2008

11

39

4

9

2009

12

45

5

10

2010

13

59

6

13

2011

15

69

8

17

2012–2014

17

84

10

23

2015–2023

15

77

9

17

2024–2033

14

58

7

12

CONTRACTOR ACTIVITIES

Activities that support the mine operation during production are generally done
on a contract basis to realize cost efficiencies and to use specialty services that
are not required regularly or are not considered key operating functions of the
mine.
Common activities assigned to contractors include:
•
•
•
•
•
April 2005

clearing trees
draining and removing muskeg
hauling reject
drilling and blasting
drilling and sampling the oil sands
Shell Canada Limited
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Section 5.7
MINING
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
LEASE BOUNDARY AND ACCESS
MANAGEMENT
LEASE BOUNDARY AGREEMENTS

Independent oil sands mining projects operating with a common boundary are
primarily concerned with ensuring the potential sterilization of economic ore is
minimized. The 1998 cooperation agreement with Syncrude has been updated to
cover common issues, including lease boundaries arising from the Muskeg River
Mine Expansion Project. This agreement will facilitate the orderly and effective
mining of oil sands from the leases.
The agreement includes topics such as:
•
•
•
•
•

coordinating mine plans
recognizing the timing of mining activities
developing reclamation and closure strategies
defining ownership and disposition of reserves and stripping material
calculating a compensation basis

During the last few years, Albian Sands and Syncrude representatives have
pursued opportunities for lease area exchanges (swaps) to reduce common
boundary mining areas on Shell’s leases 13 and 90 and Syncrude’s leases 12, 30,
34 and 31. Based on shared geological information and common boundary areas
containing potential ore, a TV/BIP of less than 12 was identified.
This application identifies the Syncrude Lease 30 swap area that eliminated some
common mining boundaries between leases 13, 30 and 90.
AURORA NORTH MINE

The Muskeg River Mine Expansion Project and Aurora North Mine have about
14 km of adjoining lease boundary on the north boundary of Lease 13 West. The
areas of discussion between Albian Sands and Syncrude include:
•
•
•
•
•
•
•
•
April 2005

access
basal aquifer depressurization
boundary ore
compatibility of reclamation plans
environmental management
infrastructure
orderly and efficient resource use
tailings disposal issue management
Shell Canada Limited
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LEASE BOUNDARY AND ACCESS
MANAGEMENT

AURORA NORTH MINE (cont’d)

The eastern 2.5-km sector of the common mining boundary was the subject of a
joint application and an EUB decision dated March 8, 2002. Joint approaches to
the development of the remaining sectors of this boundary will be required before
mining.
MINE ACCESS AND UTILITIES

Discussions with Syncrude have been held regarding the relocation of the Aurora
North road, power line and pipeline corridors that currently cross the western
mine extension. Syncrude plans to relocate its road access by constructing a new
east–west road from Highway 63, adjacent to Athabasca River. Syncrude
requested that its froth and water pipelines be relocated to the pipeline corridor
parallel to the relocated portion of Highway 63. The relocation of Syncrude’s
240 kV overhead power lines is still being discussed.
Other discussions with Syncrude have been held regarding a mine access road to
Aurora South, along the east–west boundary between Lease 13 and Lease 30.
The road would start at the existing Muskeg River Mine access road near the
existing PTI Services camp, and end at the proposed Aurora South plant site. It
would also provide access to Jackpine Mine. Syncrude also requires a utility
corridor for power lines, and water and froth pipelines. Enough room exists
between the Lease 90 pit and the Lease 90 North Pit for road and utility access to
Aurora South.
OTHER LEASE INTERESTS
Alberta Pacific

Alberta Pacific Forest Industries Inc. holds the Forest Management Agreement
for the Lease 13 area. A formal communication process has been established to
ensure that cooperative planning and development occurs.
Northlands

Northlands Forest Products conducts timber-harvesting operations on the
Lease 13 area. A formal communication process has been established to ensure
that cooperative planning and development occurs.
Birch Mountain

Birch Mountain Resources Ltd. has applied to develop and operate the Muskeg
Valley limestone quarry adjacent to the northwest corner of the Lease 90 pit
development. The Muskeg Valley quarry will be located in Section Township 94
Range 10 W4M. Shell has established a formal communication process to ensure
that cooperative planning and development occurs.
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Section 6.1
ORE PROCESSING
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

PROCESS DESIGN BASIS

Knowledge gained from the start-up and initial operation of Muskeg River Mine
provided key input for selecting the process design for the expansion project. In
addition, continuing investment in technology development has provided insight
on options for enhancing processes to yield lower costs and simplified
operations, thereby improving reliability, all within the framework of reducing
the environmental impact.
The focus in selecting the bitumen extraction process for the expansion project
was to produce a bitumen product that would meet pipeline specifications and
downstream processing requirements. At the same time, this process would:
•

provide a safe operating environment

•

reduce energy consumption and minimize greenhouse gas generation by
lower process temperatures and energy integration

•

produce a high-quality bitumen well suited to efficient, high recovery
upgrading processes

•

reduce reliance on additives, such as caustic and other commercial clay
dispersants, that impair the functions of the tailings thickeners and settling
ponds

•

achieve overall recovery levels comparable to or exceeding those in existing
operations

•

offer an acceptable technical risk in starting up the facility and shortening the
start-up phase

MAJOR FEATURES OF ORE PROCESSING EXPANSION
Debottlenecking

Debottlenecking will consist of modifications to the existing Muskeg River Mine
process plant in:
•
•
April 2005
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Debottlenecking (cont’d)

•
•

froth screening and storage
tailings solvent recovery

New Oil Sands Processing Train

The new oil sands processing train will include new facilities for:
•
•
•
•

crushing and conveying
extraction and tailings
froth treatment
utilities and infrastructure

The new facilities will be integrated with the existing process plant, and the
utility systems will be expanded to accommodate the increased heat, power and
process requirements.
EXPANSION ORE PROCESSING DESCRIPTION

The final product from the expanded oil sands processing plant will be diluted
bitumen that meets specifications for asphaltene, solids and water content. The
expanded Muskeg River Mine oil sands processing operation (see Figure 6-1)
will include:
•
•
•
•
•
•

high-capacity feed and size-reduction
ore preparation and slurry conditioning systems
a warm water primary extraction process
a paraffinic froth treatment process
solvent recovery and recycle systems
tailings handling and disposal systems

The number of processing units that operate in parallel will vary from circuit to
circuit, based on equipment reliability, availability and process type. Equipment
sizes and capabilities that are either already commercially proven or shown to
represent a low and acceptable technical risk will be used.
PLANT PLOT PLAN

Figure 6-2 shows the plant site plot plan and identifies the location of existing
and proposed additional facilities.
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Figure 6-1: Process Flow Diagram
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Section 6.2
ORE PROCESSING
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
PROCESS SCHEME

BASIS

The process scheme will use the same technology used at Muskeg River Mine,
and will consist of a combination of processes that have been proven at the mine
or demonstrated through research or pilot plant testing.
An oil sands feed grade of 10.9 wt% bitumen will be used for designing the new
process facilities.
HIGH-CAPACITY ORE FEED AND SIZE-REDUCTION SYSTEM

A second high-capacity ore feed and size reduction system that matches a largescale, truck-and-shovel operation will provide feed to the expanded plant. The
new ore feed system will consist of two relocatable, double-roll crushing plants,
each rated at 14,000 t/h. The crushing plants will be used to reduce the ore to less
than 400 mm for transportation by conveyor to a 10,000-t, steel surge bin.
Two apron feeders, located beneath the surge bin, will reclaim the crushed ore
and discharge it onto two breaker feed conveyors. The breaker feed conveyors
will carry the oil sands to the rotary breakers. The existing third train breaker
feed conveyors will be extended to receive feed from the existing ore silo and
new surge bin. Breaker reject chutes will collect the rejected material from the
rotary breakers and carry it, via the new rejects conveyor, to a new rejects bin.
ORE PREPARATION AND SLURRY CONDITIONING
Ore Feed Preparation System
Existing Ore Preparation System

The existing dry ore and materials handling system receives as-mined oil sand
from the truck-and-shovel operation and delivers it to the wet ore preparation
system (see Figure 6-3). Ore is transported by truck to either of the two primary
crushing plants that size and feed it onto a surge conveyor. The surge conveyor
then transfers the sized ore to the surge bin, where it is stored until required by
the wet ore preparation system. The surge bin has a maximum live capacity of
10,000 t. This process provides a buffer, about 45 minutes at the ore processing
plant’s design rate, between the mine and primary crushing process and the wet
processing portion.
April 2005
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 Expansion

Conditioning Pipelines

Slurry Feed to Extraction

Figure 6-3: Ore Preparation and Slurry Conditioning Flow Diagram
Expanded Ore Preparation System

The expanded ore preparation system will include:
•
•
•

two new 14,000 t/h double-roll crushers
a new surge conveyor
a second dry surge bin

Two new apron feeders will draw ore from the new surge bin. One will directly
feed a new fourth rotary breaker and the second will be capable of drawing from
either the new or existing surge bin to feed the third rotary breaker.
The expanded ore preparation facilities will have a peak capacity of 36,000 t/h of
mined oil sands. The total surge capacity in the bins will be increased from the
existing mine’s 10,000 to 20,000 t.
A plot plan showing the location of the expansion ore preparation facilities is
provided in Figure 6-4.
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Ore Preparation

Oil sands will be withdrawn from the surge bins and fed to the ore preparation
system where the lumps will be reduced further in rotary breakers.
Warm water will be added to the rotary breaker slurry feed chute and, together
with the tumbling action inside the breaker, will slurry the oil sands and separate
the coarse sand from the fine material by screening, to a maximum lump size of
50 mm. The slurry will pass through the perforations in the shell and be collected
in pump boxes. Waste rock and other lumps too large to pass through the
perforations will be rejected at the far end of the rotary breaker.
The existing ore preparation facility consists of three trains of rotary breakers.
Two breakers are operated under normal operating conditions.
Debottlenecking the existing plant will consist of modifications to allow all three
breakers to be operated in parallel. The new oil sands processing train will
consist of installing two reclaim apron feeders and two breaker feed conveyors,
extending the existing third breaker feed conveyor and adding a fourth breaker.
The expanded facility will have a peak capacity of 28,000 t/h with all four
breakers operating.
Rejects Handling

A new rejects handling system will be installed with the mine expansion.
Oversize material from the rotary breakers will be discharged onto a common
conveyor that will transport the rejects to a truck-loading bin. Mine trucks will
remove the reject material to the mine disposal area.
Slurry Conditioning

Oil sands from the four rotary breakers (each with a capacity of 7,000 t/h) will
feed four slurry conditioning trains. The slurry conditioning pipelines will
prepare the oil sands for the extraction process.
Debottlenecking will consist of constructing a third 2-km, 660-mm (NPS 26)
conditioning pipeline with crossover valves and piping. The new train will
consist of constructing a 2-km, 760-mm (NPS 30) conditioning pipeline.
The slurry conditioning process will prepare the oil sands for the extraction
process by:

6-8

•

ablating lumps from 50 mm to less than 2.4 mm through process heat,
mechanical shear energy and residence time

•

providing time for the release and mixing of natural surfactants, which helps
separate bitumen droplets from mineral solids

•

providing air entrainment and mixing to encourage air to attach to the
bitumen droplets
Shell Canada Limited
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•

adding chemical reagent, particularly with low grade, high-clay fines or
poorly processing ore, to enhance bitumen separation

This technology has been demonstrated at Muskeg River Mine, and testing
continues to identify and optimize air and chemical additions.
PRIMARY EXTRACTION PROCESS

Equipment and processes similar to those used in the existing plant will be used
for the expansion of the primary extraction process (see Figure 6-5).
Modifications made in the existing plant will be incorporated into the expansion
design. Common features of the process plant expansion and the existing plant
include a process temperature of between 40 and 50°C.
Existing Extraction Circuit

The existing extraction circuit contains two extraction trains. Each train consists
of:
•
•
•
•

a primary separation cell
a bank of primary flotation cells
a common froth deaerator
froth screening

Each train was originally designed to produce about 75,000 bbl/cd.
Conditioned
Slurry

Primary
Separation
Cells

Primary Separation Cell Froth
Middlings

Secondary
Flotation
Froth

Steam

Primary Flotation

Feed to Tailings Treatment

Existing Muskeg River Mine

Deaerators

Froth
Storage Tanks

 Expansion

Figure 6-5: Primary Extraction Circuit Flow Diagram
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Debottlenecking

Debottlenecking the existing extraction plant will consist of modifications to the
plant to improve its performance. Modifications will include:
•
•
•

upgrading the middlings withdrawal system
upgrading the froth pumps
adding a froth underwash in each of the primary separation cells

The major pieces of equipment that will be installed to increase throughput are:
•
•
•
•
•

a 24.5-m diameter primary separation cell
additional flotation cells
a second deaerator
froth screens
two froth storage tanks

When debottlenecking is completed, the existing extraction plant will be capable
of producing about 180,000 bbl/cd.
New Train

The new train will consist of an entire extraction train, consisting of:
•
•
•
•

a 30-m diameter primary separation cell
a primary flotation circuit
a steam deaerator
froth screens

Conditioned oil sands from the expanded ore preparation circuit will feed the
four primary separation cells. The new cells will be added in parallel to the two
existing cells and will have a 55° conical base, similar to those in the existing
plant. However, middlings withdrawal and injection points on all vessels will be
modified to improve performance.
In the primary separation cell, aerated bitumen will be separated from the sand by
gravity and will float to the surface as froth containing:
•
•
•
•

bitumen
water
fine sand and clay particles
air

Most of the coarse sand will settle to the bottom of the primary separation cell,
where it will be removed for further treatment to recover bitumen.
Froth Composition and Treatment

Composition of the froth from the primary separation cells will vary, and is
expected to range between 55 and 60 wt% bitumen. A projected average froth
6-10
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quality of 51% bitumen, 38% water and 11% solids will be used for material
balance purposes.
The froth from the primary separation cell will be deaerated to release
entrapped, noncondensable air before it can be pumped to the froth storage
tanks and before solvent is added in the froth treatment process. The froth will
be deaerated by increasing its temperature in a direct-contact steam deaerator.
This technology has been successfully applied at Muskeg River Mine.
Before entering the froth storage tanks, the deaerated froth will be processed
to remove trash and solid organic material that could interrupt froth treatment
processes or control systems. This will be done by pumping the froth through
a battery of linear screens for trash removal. Trash rejects will be removed
periodically from bins and transported to the on-site industrial landfill.
Screened and deaerated froth will be pumped to the froth storage tanks.
Middlings Stream

A middlings stream will be taken from each primary separation cell and further
processed in a number of primary flotation cells to recover additional bitumen
that did not float into the primary separation cell froth. These primary flotation
cells will be mechanically agitated and air will be added to help recover the
bitumen from the finer sand and clay particles.
The bitumen froth from primary flotation will be recycled and reintroduced into
the primary separation cells. Part of the tailings from the flotation vessels will be
reinjected into the primary separation cell to maximize bitumen recovery there.
The remaining portions of the flotation tailings, together with the underflow from
primary separation cells, will flow to the final stage of bitumen recovery in the
tailings treatment circuit.
TAILINGS TREATMENT AND PROCESSING
Tailings Treatment

The existing tailings treatment circuit contains two trains, each consisting
of a:
•
•
•
•

scalping screen
secondary flotation circuit
cluster of cyclones
fine tailings thickener

For a process flow diagram of the tailings treatment circuit, see Figure 6-6.
Debottlenecking

Debottlenecking the existing tailings treatment plant will consist of modifying
the existing screen, flotation cells and cyclones, and installing additional flotation
cells and froth pumps.
April 2005
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Figure 6-6: Tailings Treatment Circuit Flow Diagram
New Train

The new tailings treatment plant will consist of a:
•
•
•
•
•

scalping screen
secondary flotation circuit
cluster of cyclones
fine tailings thickener
tailings disposal system

Tailings Processing

The combined underflow from each extraction train will be pumped to splitters in
the tailings treatment facility, then flow by gravity through vibrating screens to
remove large solids. The tailings will then be pumped to secondary bitumen
recovery.
Screened undersize material will be processed in a number of secondary flotation
vessels, similar to those used to process the primary separation cell middlings
stream. Froth from these flotation vessels will be fed back to primary separation
cells. The combined froth from the primary separation cells will be deaerated
before being pumped through trash screens to storage tanks at the froth treatment
plant.
Tailings from secondary flotation vessels will be pumped through a number of
cyclones, where tailings feed will be separated into fine and coarse particle sizes.
The main function of the cyclones will be to increase the density of the coarse
solids content and reduce the fines content of the flotation tailings slurry in the
cyclone underflow. This will enhance its characteristics for producing nonsegregating tailings.
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Water, fine solids and any residual bitumen will flow to the cyclone overflow
from the cyclones. Cyclone overflow will flow to a number of gravity thickeners,
where warm thickener overflow water will be recovered and recycled to slurry
preparation and conditioning. Thickened tailings will be pumped to the coarse
tailings pumpbox.
NON-SEGREGATED TAILINGS PUMPING

Mineral solids from oil sands processed through extraction and tailings handling
facilities will be transported as non-segregating slurry to mined-out, in-pit cells.
Tailings disposal in in-pit cells will consist of four tailings streams:
•
•
•
•

coarse tailings
thickened tailings
non-segregating tailings
tailings solvent recovery unit (TSRU) tailings

Non-segregating tailings and TSRU tailings will be pumped to the in-pit cells for
disposal. The final 5 to 10 m of in-pit cells will be sand capped with coarse
tailings. During sand capping, thickened tailings and TSRU tailings will be
pumped into the next available in-pit cell.
PARAFFINIC FROTH TREATMENT

The existing froth treatment plant consists of:
•
•

two froth tanks
two counter-current decantation circuits

A process flow diagram of the froth treatment circuit is shown in Figure 6-7.
Counter-Current Decantation

The existing counter-current decantation circuits consist of three large settling
vessels with rakes. Bitumen froth is pumped from the froth tanks to the countercurrent decantation circuits, where it is mixed with the overflow from the secondstage settling vessel. The second-stage overflow runs through a chiller to control
the temperature in the first-stage settler.
Bitumen contains about 17% asphaltenes. The blend of froth and second-stage
overflow is controlled to give a product solvent-to-bitumen (S:B) ratio of about
2:1. This causes some of the asphaltenes to precipitate out, leaving the product
bitumen with an asphaltene content of about 9%.
Most of the bitumen is removed with the first-stage product and is pumped to the
solvent recovery unit (SRU). The underflow from the third-stage settler is
pumped to the TSRU.

April 2005
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Figure 6-7: Froth Treatment Circuit Flow Diagram
Debottlenecking

Debottlenecking the existing froth treatment circuit will consist of adding third
and fourth froth storage tanks and modifying existing equipment. Circuit
performance indicates that the existing process vessels have enough capacity to
support the production for the debottlenecked plant.
New Train

It is assumed that the new froth treatment train will use the same froth treatment
process as in the existing plant. The froth treatment circuit will consist of:
•
•
•

two froth storage tanks
a three-stage counter-current decantation circuit
a vapour recovery unit

The first-stage settlers will be 70 m in diameter and the second and third-stage
settlers will be 50 m in diameter. The first stage will produce clean, dilute
bitumen. The underflow from the first stage will be processed in the second and
third stages to recover additional bitumen. The overall deasphalted bitumen
recovery in froth treatment will be over 99%.
To minimize vaporization of the volatile solvent, the process will operate at 33°C
in the first stage. This will be achieved by chilling the process stream with
propane refrigeration units. All process vessels within the circuit will be fully
enclosed and will be vented to a vapour recovery system that will condense most
of the solvent vapour and recycle it back to the process.
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Noncondensable vapours will be used as a fuel supplement in the cogeneration
plant. Natural gas will be used to maintain a hydrocarbon-rich environment
above the upper explosive limit.
There might be potential to further enhance the process by applying the newly
developed, high-temperature froth treatment process (see Section 6.4, Froth
Treatment Pilot Plant).
SOLVENT RECOVERY
SRU System

The existing SRU system consists of two parallel trains, comprising a flash
column vessel and a heat exchanger, with the capacity to maximize the heat
integration of the SRU with the overall plant warm process water system (see
Figure 6-8).
The dilute bitumen product from froth treatment contains over 75% solvent by
volume. The viscosity for pipeline transportation requires that only 32% solvent
by volume remain with the product bitumen, so excess solvent is removed in the
SRU. Elevated temperatures are used to strip out the solvent, which is recycled to
froth treatment. The diluted bitumen product is pumped to product storage.
Debottlenecking the existing SRU will consist of installing additional feed
heaters, product and solvent coolers, and modifying the overhead condenser
heads. The existing flash columns have enough capacity to support the higher
production rate.
The new SRU train will be a single train designed to process the first-stage
overflow from the new froth treatment plant. The new SRU train will consist of:
•
•
•
•

a feed heater
a flash column
an overhead system
product coolers

The diluted product from froth treatment will be heated to vaporize the solvent
before it enters the flash column. The overhead vapour from the column will be
condensed and cooled. The recovered solvent, at 30°C, will be recycled to froth
treatment. The liquid diluted bitumen (dilbit) product from the SRU column will
be cooled through recycle water dilbit coolers before flowing to the dilbit storage
tank for subsequent transportation by pipeline to the Scotford Upgrader.
TSRU System

The existing TSRU system consists of two stages of separation columns,
designed to operate so that the tailings discharge from the second column
contains less than four volumes of solvent per 1,000 volumes of bitumen
produced annually (see Figure 6-9).
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TSRU System (cont’d)

The underflow from the third-stage settlers in froth treatment contains small
quantities of the original feed bitumen in the form of dilute bitumen. The solvent
component is removed in the TSRU.
Elevated temperature, partial vacuum and agitation are used to strip out the
solvent, which will be recycled to the froth treatment process.
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Figure 6-8: Solvent Recovery Unit Flow Diagram
Debottlenecking

Debottlenecking the TSRU system will consist of adding a third separation
column and a multistage preheating system, and modifying the overhead and
underflow pumping systems.
The debottlenecked TSRU system will operate with two first-stage and one
second-stage columns. Froth treatment tailings from the existing plant will be
heated in the multistage, preheated system and sprayed into first-stage columns.
Underflow from first-stage columns will be combined and sprayed into the
second-stage column. The second-stage column will be operated under a partial
vacuum, which will yield an overall solvent recovery in excess of 99%.
Recovered solvent will be condensed in an expanded overhead system and
recycled to the existing froth treatment plant. The essentially solvent-free tailings
will be disposed of in the active in-pit cell. Solvent losses to tailings will be less
than four units of solvent to 1,000 units of dry bitumen produced.
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New Train

The new TSRU system will consist of adding two stages of separation columns
in series. Froth treatment tailings from the new train will be heated by direct
steam injection to strip the solvent from the solids slurry in the first-stage
column. Tailings from the first column will be injected into the second column.
The second-stage column will be operated under a partial vacuum.
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Figure 6-9: Tailings Solvent Recovery Unit Flow Diagram
Solvent from both columns will be condensed in an overhead system and
recycled back to the new froth treatment circuit. Tailings will be disposed of in
the in-pit cell in a way that minimizes volatile organic compound (VOC)
emissions.
Solvent recovery from the new TSRU will be in excess of 99%. The residual
solvent loss will meet or exceed the target of four units of solvent per 1,000 units
of dry bitumen.
The new TRSU system will be operated so that no untreated TSRU tailings are
sent to the tailings pond.
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FINAL PRODUCT BITUMEN AND SOLVENT STORAGE

The diluted bitumen product and solvent storage facilities at the Muskeg River
Mine site will interface directly with the diluted bitumen transport system,
provided by others, that links the site with the Scotford Upgrader.
The facilities at the mine site will be expanded to meet an overall storage volume
requirement for Muskeg River Mine and the Scotford Upgrader.
Product Bitumen Storage
Existing Product Bitumen Tankage

The existing product bitumen tankage facilities consist of:
•
•
•
•

two storage tanks
a pipeline feed pump, plus a spare pump
a recycle pump
an oily water collection system

Diluted bitumen product from the SRUs flows through a connecting underground
pipeline to one of the two storage tanks. Each storage tank has:
•
•
•

a working capacity of 47,800 m3
an internal floating roof to control VOC emissions
secondary containment, consisting of liners and dykes

If the diluted bitumen product is off-specification, a recycle pump will transfer
the bitumen back to the froth treatment plant through an underground pipeline.
Debottlenecking

No modifications are required to product bitumen storage for debottlenecking.
New Train

The diluted bitumen tankage expansion will consist of:
•
•
•
•

a new storage tank
a new pipeline feed pump, plus a spare pump
a new recycle pump
a new oily water collection system

The new storage tank will have:
•
•
•
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a working capacity of 61,000 m3
an external floating roof to control VOC emissions
secondary containment, consisting of liners and dykes
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Solvent Storage
Existing Solvent Tankage

The existing solvent tankage consists of:
•
•

a storage tank
a return pump, plus a spare pump

Return solvent from the upgrader flows directly into the solvent storage tank. The
tank has:
•
•
•

a working capacity of 42,300 m3
an internal floating roof to control VOC emissions
secondary containment, consisting of liners and dykes

New Train

The new solvent tankage will consist of:
•
•

a storage tank
a return pump, plus a spare pump

The storage tank will have:
•
•
•

a working capacity of 49,000 m3
an internal floating roof to control VOC emissions
secondary containment, consisting of liners and dykes

A plot plan showing the location of the new diluted bitumen and solvent storage
is provided in Figure 6-10.
VAPOUR RECOVERY UNIT

In the existing plant, solvent vapours arising within froth treatment, the SRU and
the TSRU are collected in a vapour recovery unit. Condensed solvent is returned
to solvent storage. Noncondensable vapours are used as supplementary fuel in the
steam generators at the cogeneration plant.
The expansion project will add a vapour recovery unit that will handle the air and
vapours released from the new froth treatment, SRU and TSRU systems. Solvent
condensed in the vapour recovery unit will be returned to froth treatment.
Noncondensed vapours will be sent to the steam boilers as fuel gas.
RELIEF AND BLOWDOWN SYSTEM

A relief and blowdown system is in place to safely and effectively collect and
dispose of any additional solvent vapours that might be generated during a
process upset, or during plant start-up and shutdown operations. The system
April 2005
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RELIEF AND BLOWDOWN SYSTEM (cont’d)

consists of a flare gas collection system and a low-pressure elevated flare, and
accommodates loads from froth treatment, the SRU and the TSRU.
The expansion of the relief and blowdown system will consist of adding a new
flare collection header, pressure safety valves and a flare stack to ensure the safe
release and combustion of vapours that might be generated during any process
upset.
CLOSED HYDROCARBON DRAIN SYSTEM

The existing closed hydrocarbon drain system is used to collect the fluids from
equipment or piping after steaming and water flushing. Any residual solvent in
these fluids must not be released to atmosphere, so they are collected in a series
of sealed and nitrogen-purged sumps and pumped to a tilted-plate interceptor.
The tilted-plate interceptor and associated equipment separates the fluid into
hydrocarbon, water and sludge. The hydrocarbon and sludge are recycled to the
froth treatment circuit and the oil-free water is sent to the recycle water pond.
The expansion project will include a closed hydrocarbon drain system that will
feed the existing tilted-plate interceptor.
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BITUMEN RECOVERY AND PRODUCT QUALITY

The EUB is encouraging oil sands developers to increase extraction recovery.
Shell and Albian Sands are committed to enhancing bitumen recovery if it can be
achieved in an economical and environmentally acceptable manner.
Extraction recovery depends on the quality of feed from mining operations (see
Table 6-1 for the expected average process recovery at an average feed grade of
10.9 wt% bitumen). The expected recovery at the average plant feed grade will
meet the recovery requirements set out in EUB Interim Directive 2001-7.
The rejected material from froth treatment will consist of fine solids and water,
together with precipitated asphaltenes and a small quantity of bitumen.
Precipitating asphaltenes is a key element of the froth treatment process to
achieve a clean bitumen product that consistently meets pipeline specifications
and provides high-quality upgrader feed.
Table 6-1: Bitumen Recovery from Average-Grade Oil Sands
Circuit Bitumen
Recovery
(%)

Cumulative Bitumen
Recovery
(%)

Ore preparation and slurry conditioning

98.3

98.3

Extraction and tailings

92.6

91.0

Froth treatment and maltene losses

98.5

89.7

Froth treatment total

89.4

81.4

Process Step

Note:
Extraction recovery, including rejects, and froth treatment recovery, including only maltene losses.

EXPECTED RECOVERY COMPARED TO PLANT FEED GRADE

The expected extraction bitumen recovery, including rejects and froth treatment
maltene losses, compared to the plant feed grade is shown in Figure 6-11.
PRODUCT QUALITY

The final bitumen product from the expanded froth treatment plant will contain
less than 800 ppm solids (0.008%), less than 0.05% water and about 9%
April 2005
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PRODUCT QUALITY (cont’d)

asphaltene. The final bitumen product ready for shipping will contain 32%
solvent by volume.
100

Bitumen Recovery (%)

95

EUB Extraction Recovery Curve (Interim Directive 2001-7)
90
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Muskeg River Mine Expansion Project Extraction Recovery Curve
Including Ore Preparation Rejects and Froth Treatment Losses
y = -1.25x2 + 32.4x - 115.29
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Figure 6-11: Bitumen Recovery Versus Plant Feed Grade
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CANMET PILOT PLANT

A high-temperature froth treatment (HTFT) pilot plant was constructed at
CANMET in 2004 to test variations to the paraffinic froth treatment process
design. The pilot equipment design allows for long residence times for the
underflow and in situ measurement of underflow rheological properties. The sixmonth pilot plant program ran from October 2004 to March 2005.
TECHNICAL OBJECTIVES

The primary technical objectives of the HTFT pilot program are to:
•

verify settling rates as a function of temperature, mixing intensity and froth
quality

•

evaluate underflow rheological properties measured in situ to assess the need
for internal rakes

•

verify the bitumen product quality (ash, C5 asphaltenes and water)

ADVANTAGES OF HTFT

The advantages of adopting HTFT for the commercial design basis are that:

April 2005

•

a two-stage configuration can be used, versus three-stage for the existing
low-temperature process

•

significantly smaller settlers can be used because of the higher settling rates

•

it offers a potential opportunity to eliminate the need for internal rakes (to be
verified)

•

the design of the vapour recovery system is more robust because of the
broader operating range

•

energy efficiency is improved as a result of eliminating the need for solvent
chilling

Shell Canada Limited
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ADVANTAGES OF HTFT (cont’d)

These benefits are expected to significantly reduce capital and operating costs
compared to the conventional three-stage, low-temperature technology.
Depending on the final technology evaluation, the froth treatment new train
might be changed from the current low-temperature process to the hightemperature process. However, the environmental impact assessment (EIA)
provided with this application assumes the low-temperature process, which is the
more energy-intensive case. Therefore, the high-temperature process fits within
the EIA assumptions.
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INTRODUCTION

SCOPE

The warm water extraction process will produce three tailings streams:
•

a coarse slurry stream from the cyclone underflow, consisting predominantly
of water and sand

•

a thickened tailings stream from the thickeners, consisting mostly of fine
tailings (silts and clays)

•

tailings from the tailings solvent recovery unit (TSRU), which is part of the
froth treatment process plant

The coarse slurry stream and thickened tailings stream are combined to make
non-segregating tailings (NST) when disposal is switched to the in-pit cells.
Residual bitumen that is not recovered in these processes will remain in the sand
and fines. The froth treatment tailings stream will also contain rejected
asphaltenes and minor amounts of residual solvent.
From start-up of the Muskeg River Mine operation in 2003, tailings have been
deposited in an external tailings disposal area. All tailings will continue to be
deposited in the external tailings disposal area until 2009 when the first in-pit cell
will be available. A transition period of two to three years is planned during
which decreasing amounts of tailings will be deposited in the external tailings
disposal area. This will result in a 100% consolidated tailings in-pit operation by
the end of 2011.
EXTERNAL TAILINGS DISPOSAL AREA

The existing external tailings disposal area covers 1,060 ha and has a capacity of
342 Mm3 of tailings. An additional 10-m vertical lift is being proposed in this
application, from the current design of a 330-masl final dyke height. It is also
proposed to incorporate a south extension of the sand toe berm. This will increase
tailings storage to 520 Mm3 and the area’s overall footprint to 1,316 ha.
Dykes for the external tailings disposal area will continue to be constructed of
coarse tailings. In the main tailings area, the dyke will be beached to the interior
to produce a broad, stable structure. Coarse tailings will be discharged into
settling cells on top of the dyke to raise elevations.
April 2005
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EXTERNAL TAILINGS DISPOSAL AREA (cont’d)

The coarse tailings stream will undergo segregation settling when deposited on
the beaches or into the cells. Sand will quickly settle on the beaches or in the
cells. A dilute silt and clay slurry of thin fine tailings (TFT) will flow into the
main tailings area water. The fines will settle from the water, and the clarified
water will be recycled to the extraction process. The fine solids will ultimately
thicken and settle to about 30% solids over two years, or in less time, to a mature
fine tailings (MFT) layer.
In the new south extension area, the dyke will be beached to the interior and
filled with sand, and the TFT will be immediately pumped to the main tailings
area. This will result in a sand berm area with no containment of fluids.
The thickened tailings stream will be non-segregating, and will continue to be
deposited separately into the north pool thickened tailings area contained by the
coarse tailings dykes.
Figure 7-1 shows the overall construction concept for the external tailings
disposal area.
Figure 7-2 shows the layout of the external tailings disposal area.
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Figure 7-1: Construction Concept for External Tailings Disposal Area
CONSOLIDATED TAILINGS IN-PIT

In 2009, the first mine pit area will be available to receive tailings. To avoid a
continual buildup of fine tailings, the fines will be incorporated into the coarse
sand deposit. This will be done by using a consolidated tailings process, whereby
the thickened tailings will be mixed with coarse dewatered sand in the extraction
plant, and gypsum will be added to produce a non-segregating mix for deposition
in the mine pit. Over several years, the NST deposits will consolidate further and
increase in strength.
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Two-Cell Operation

Consolidated tailings deposition in-pit has been planned as a two-cell operation
with one active NST cell and one active clarification cell. During NST deposition
and off-specification NST system operation, some TFT will be released that will
accumulate in the NST pond, suspended in water. These TFT will be removed
immediately from the active NST deposition cell by pumping to the in-pit
clarification cell. A portion of the TFT from the in-pit clarification cell will be
recombined in the NST stream.
In-pit cells for in-pit tailings storage for Muskeg River Mine was initially
designed for a production rate of 24,700 m3/cd (155,000 bbl/cd). The proposed
expansion will increase production to 43,000 m3/cd (270,000 bbl/cd). Eighteen
in-pit cells will be created when the area is mined and used for tailings disposal,
comprising:
•

fifteen deposition cells to store the large volumes of NST material

•

three in-pit clarification cells (cells 7, 12A and 16) to store the TFT fluids
generated from the NST deposition. At closure, these three cells will be
converted to pit lakes and the TFT fluids remaining in the cells will be water
capped.

Site Layout

The general site layout and in-pit cell locations are shown on Figure 7-3. In-pit
cells are numbered according to the sequence in which they are mined and
become available for tailings storage. In-pit cells start filling, according to the
mine plan schedule, in Q3, 2009, when the third production train comes on-line
in the plant and the expanded external tailings disposal area nears completion.
Volume of Tailings

The total volume of tailings produced for in-pit storage from 2009 to 2034 (when
Cell 17 is complete) is 2,955 Mm3. This includes 426 Mm3 of TFT and
2,528 Mm3 of tailings solids. It is estimated that 66 Mm3 of TFT can be
extinguished in the NST stream, reducing the volume of TFT to 360 Mm3, for a
total of 2,889 Mm3 of tailings stored.
Final Tailings Deposition

Near the end of the plant life, 141 Mm3 of MFT will need to be transferred from
in-pit cells 7, 12A and 16 to allow construction of the pit lakes and to integrate
the requirements for closure between Muskeg River and Jackpine mine areas.
The main tailings area of the external tailings disposal area will also be dredged
of 71 Mm3 MFT, refilled with coarse tailings and reclaimed. This will require
integration of the requirements for the closure plans for the mine areas. Drainage
will be directed into a number of pit lakes after mining operations end.
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TAILINGS MANAGEMENT PLAN

SCOPE

The objectives of the tailings management plan are to:
•
•
•

minimize external storage of tailings
maintain mine operating flexibility
provide a logical mine closure plan

This will be accomplished by providing an available in-pit NST storage area as
soon as practical.
This tailings management plan describes the sequencing of tailings activities and
provides the material balances for the external tailings disposal and in-pit tailings
operations.
TAILINGS STREAM PROPERTIES

Two distinct tailings types will be produced at the plant:
•
•

conventional tailings
consolidated tailings

Conventional tailings are currently produced and consist of three tailings streams:
•
•
•

coarse sand
thickened tailings
TSRU tailings

Starting in 2009 with the new production train, a new tailings type (nonsegregating tailings) will be produced. The existing trains will also be retrofitted
for NST production. When the plant is in NST mode, two tailings streams are
produced: NST and TSRU tailings.
TFT are released during tailings deposition and accumulate in the active tailings
pond, suspended in water. The estimated deposition properties for the various
tailings streams used in the mass balance model are listed in Table 7-1.
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Table 7-1: Tailings Deposition Properties
Tailings Stream
NST

TSRU

Coarse Sand

Thickened
Tailings

TFT

On-specification: 85
Off-specification: 67

10

0

77

N/A

Transport

Hydraulic

Hydraulic

Hydraulic

Hydraulic

N/A

Discharge

Subaerial

Subaqueous

Subaerial and
subaqueous

Subaerial and
subaqueous

N/A

Minimum 3

1

Minimum 3

Minimum 1

N/A

Property
1

Fines capture (%)

Number of discharge
points
Beach slopes (%)

2–4

10

3–5

0 – 0.5

N/A

Water cap (m)

None required

3

None required

None required

N/A

Freeboard (m)

3

3

3

3

3

On-specification:
1.62
Off-specification:
1.55

0.93

1.51

0.96

0.37

Deposited dry density
(t/m3) 2

Note:
1. Fines capture = fines captured in tailings and total fines.
2. Deposited dry density is the average density achieved by the deposit two years following cell filling.

EXTERNAL TAILINGS DISPOSAL OPERATIONS

The external tailings disposal area required for storing all tailings during early
operations was designed and sized to accommodate the tailings production before
mine pit storage was available. The external tailings disposal area was designed
as a segmented facility, incorporating a main area and separate areas for storing
sand and for storing thickened tailings.
Construction with sand tailings is ongoing, and entails building a retention
structure of compacted sand and beach to the full design height. The north pool
thickened tailings area of the structure is being infilled with thickened tailings,
and water runoff is being collected and transferred to the main tailings area. The
main tailings area of the structure is being simultaneously infilled with TSRU
tailings and TFT runoff from cell and beach construction. The TSRU tailings and
TFT runoff settle and allow recycle water to be reclaimed.
The TFT settle or dewater to a higher solids concentration to produce an MFT
layer. The deposition of sand beaches in the main tailings area also traps and
entrains a large percentage of the fine tailings. All TFT and water runoff from
cell and beaching are immediately pumped to the main pond. Starting in 2006,
the south extension area will be constructed, using the upstream construction
method, with a shell of compacted cell sand and beaching towards the main
pond. The south extension will also provide a toe berm for stability because weak
foundation soils underlie the southern portion of the existing dyke.
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CONSOLIDATED TAILINGS OPERATIONS

When in-pit space contained by overburden dykes and the pit wall is available,
NST production will begin. The production of NST is scheduled to start in 2009
and will continue for the remaining project life. Chemicals and mixing equipment
for gypsum addition will be added for NST operations. The gypsum will be
commercial grade. Plot space for additional facilities has been provided in the
initial plant layout. Recycle water recovery equipment and return lines from inpit NST cells will also be installed before NST production starts.
NST will be made by combining the thickened tailings stream from the
thickeners with the cyclone underflow stream, to engineer a sand-rich stream
with a minimum sand-to-fines ratio of 5:1. It has been estimated that, during
deposition of NST, some fluids will be released, requiring rehandling. The
consolidated tailings management plan also recognizes that NST will not be
produced as a non-segregating product all of the time because:
•

the NST plant is an operating facility with an assumed reliability

•

when NST is generated by mixing sand, thickened tailings and chemicals, the
process is estimated to produce a non-segregating mix most of the time

The overall NST stream factor is 85%.
The segregating stream that is formed during these non-NST operations must be
handled within the overall operating scheme. The segregating stream will
continue to be routed to the in-pit cell, where it will segregate and deposit beach
and runoff containing TFT. The beach will be deposited along with NST. These
beaches will fill the upstream crests of the in-pit dykes, assisting in overall dyke
integrity. The water will be returned to the process plant.
Figure 7-4 shows the schematic for the production of NST.
SEQUENCE OF TAILINGS ACTIVITIES

The tailings management plan meets the primary objective of placing tailings
into the mine pit as soon as possible to reduce the size of the external tailings
disposal area. The external tailings disposal area sequence is shown in:
•
•

Figure 7-5, showing year-end 2008
Figure 7-6, showing year-end 2010

2011 to 2015 Period

Before in-pit filling can begin, an economically sized area of pit floor contained
by both in-pit dykes and elements of the perimeter pit wall must be available.
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2011 to 2015 Period (cont’d)

The first in-pit cell (Cell 1) represents the minimum size within the availability of
construction material for the in-pit dykes and the exposure of the pit floor. Cell 1
will contain about 180 Mm3 of tailings and will be used for NST disposal for the
first two years. As the first clarification cell for the next four years, Cell 1 will
include a reclaim water system and an MFT barge harvest system.
Cell 2 will be established about two years after Cell 1 as the first in-pit cell
containing only NST, with all fluids being pumped back to Cell 1. Cells 3, 4 and
5 will be completed as NST cells in sequence with the mining development.
Cells 2, 3, 4 and 5 will provide over 520 Mm3 of NST storage and last for five
years, until 2015.
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Figure 7-4: Schematic for Production of NST
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Period from 2016 to 2022

Cell 7 will be established as a permanent clarification cell in 2016, with a
storage capacity of 158 Mm3. Cells 6, 8 and 9 will provide over 600 Mm3 of
NST storage for seven years, until 2022, with all TFT fluids being transferred
back to Cell 7. The MFT harvest barge system will be relocated from Cell 1 to
Cell 7 in 2016, and 39 Mm3 of TFT will be transferred from Cell 1 to Cell 7 to
allow Cell 1 to be completely filled with NST.
Period from 2023 to 2029

NST disposal will move to cells 10 and 11 with a combined capacity of
618 Mm3, with all of the TFT generated and retained within these two cells. In
2028 and 2029, over 110 Mm3 of TFT will be removed from Cell 11 to allow
the cells to be completely filled with NST. This TFT will be transferred to the
newly created clarification Cell 12A, located in the Sharkbite mining area.
Period from 2029 to 2034

NST tailings disposal will begin across the Muskeg River into Cell 15 in 2029.
Sharkbite area in-pit cells 12B, 13, 14 and 15 have a storage capacity of 320
Mm3 and will last until ore production from the Sharkbite area is finished in
2032. Cell 12A will be the clarification cell for the period 2028 to 2031, with its
own reclaim water barge system.
NST tailings disposal into Cell 17, with a storage capacity of 280 Mm3, will
come from the processing of off-lease bitumen and will take two years to fill.
During this period, Cell 16, with a storage capacity of 95 Mm3, will be operating
as the clarification cell.
The in-pit disposal sequence is shown in:
•
•
•
•
•

Figure 7-7, showing year-end 2012
Figure 7-8, showing year-end 2016
Figure 7-9, showing year-end 2020
Figure 7-10, showing year-end 2026
Figure 7-11, showing year-end 2031

The overall sequence for these requirements is given in Table 7-2.
TAILINGS MATERIAL BALANCE

In Table 7-3, the annual material balance over the life of tailings placement
shows the flows each year to the external and in-pit tailings disposal areas.
The external tailings disposal area will be used exclusively until 2009, then for
two years as a transition for NST in-pit placement. Removing the accumulated
MFT from the main tailings area will begin in 2042, and the space created will
be filled with coarse sand during the last year of plant operation. External
volumes of tailings are shown in Table 7-4.
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TAILINGS MATERIAL BALANCE (cont’d)

In-pit tailings placement will begin with NST in Cell 1 in 2009. During NST
production, some runoff of TFT will occur and also the NST process will
produce a non-segregating mix 85% of the time. Both segregated sand and TFT
will be produced during the periods of non-NST operation.
Table 7-2: Tailings Activity Sequence
Location

Timeline

External tailings disposal
area

Present – 2010

In-pit NST and
clarification
Cell 1

Activity
Construct conventional upstream dykes for the main tailings area
and downstream dykes for the west thickened tailings area.

2006 – 2010

Construct south extension sand toe berm.

2011 – 2040

External tailings disposal area is inactive.

2042

Transfer MFT from the main tailings area to off-site pit lake.

2043

Refill main tailings area with coarse tailings. Collect TFT runoff and
immediately pump it to the off-site pit lake.

2009 – 2011

Place NST into Cell 1 from three operating pipelines. Install and
operate reclaim barge system and MFT barge system.

2012 – 2015

Use in-pit Cell 1 for TFT from active NST cells. The MFT barge and
reclaim water barge are in operation.

2016 – 2021

Continue MFT barge system harvest.

2022 – 2023

Place NST into cell to final storage elevation.

In-pit NST cells 2 to 5

2011 – 2016

Place NST into cells 2, 3, 4 and 5 from three operating pipelines
with TFT transferred to Cell 1.

In-pit NST cells 6, 8 and 9

2016 – 2022

Place NST into cells 6, 8 and 9 from three operating pipelines, with
TFT transferred to clarification Cell 7.

In-pit clarification Cell 7

2016 – 2022

Establish Cell 7 as the second clarification cell. Relocate the
reclaim water barge from Cell 1.

In-pit NST cells 10 and11

2023 – 2029

Place NST into cells 10 and 11 from three operating pipelines, with
TFT retained in the cells.

In-pit clarification Cell 12A

2028 – 2031

Establish Cell 12A in the Sharkbite area as the third clarification
cell. Relocate the reclaim water barge from Cell 7.

In-pit NST cells 12B, 13,
14 and 15

2029 – 2031

Place NST into Sharkbite cells 12B, 13, 14 and 15 from three
operating pipelines, with TFT retained in the cells.

In-pit clarification Cell 16

2031 – 2034

Establish Cell 16 as the forth clarification cell. Relocate the reclaim
water barge from Cell 12A.

In-pit NST Cell 17

2032 – 2034

Place NST into Cell 17 from three operating pipelines.

2042 – 2046

Remove some MFT from cells 7, 12A and 16 to an off-site pit lake
to establish the water cap.

Volumes for tailings placement for in-pit cells are shown in Table 7-5, Table 7-6
and Table 7-7.
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Table 7-3: Tailings Material Balance

Year
2007

NST
(Mm3)

TSRU
Tailings
(Mm3)

Coarse
Tailings
3
(Mm )

Thickened
Tailings
3
(Mm )

TFT
(Mm3)

Total
Tailings
(Mm3)

0

6

54

12

12

83

2008

0

6

55

14

12

87

2009

12

7

54

14

14

100

2010

58

4

24

5

18

109

2011

96

5

0

0

15

116

2012

68

4

21

7

17

118

2013

64

4

23

5

16

112

2014

80

4

14

4

16

118

2015

73

5

24

8

19

128

2016

76

5

22

7

18

128

2017

69

5

28

7

19

127

2018

86

4

0

0

13

103

2019

70

4

13

3

14

104

2020

56

4

28

8

17

114

2021

86

4

0

0

13

103

2022

46

4

36

9

18

112

2023

48

4

32

9

17

110

2024

94

5

0

0

15

114

2025

84

4

0

0

13

100

2026

39

4

46

12

20

121

2027

86

5

11

3

16

121

2028

103

5

0

0

16

123

2029

21

5

78

21

27

153

2030

90

4

3

1

15

113

2031

48

5

49

13

22

137

2032

104

5

0

0

16

125

2033

104

5

0

0

16

125

2034

6

4

82

22

28

142

1,765

128

697

183

472

3,244

Total
Note:

Tailings in 2032, 2033 and 2034 come from off-lease ore production.

7-20

Shell Canada Limited

April 2005

Section 7.2
TAILINGS MANAGEMENT

TAILINGS MANAGEMENT PLAN

Table 7-4: External Tailings Volumes (Cumulative)
Thickened Tailings Area

Year

Main Tailings Area

South Expansion

Beach +
Total
TT
Perimeter
Cross Perimeter Lost
Total
MFT +
CL Dyke Storage TSRU Dyke U/S Dyke Sand
MFT TSRU TRSU Perimeter
3
3
(Mm3) (Mm3) (Mm3) (Mm3)
Dyke
(Mm3) (Mm ) (Mm )
(Mm3)
(Mm3)
Beach Total

Pre 2007

10

36

7

10

20

98

30

6

41

5

7

234

2007

13

48

7

11

23

120

42

12

59

16

21

317

2008

14

62

7

12

28

143

54

18

78

25

38

404

2009

14

76

7

12

29

155

66

18

90

31

72

490

2010

14

76

7

12

29

173

72

47

124

31

78

520

Table 7-5: Volumes for In-Pit Cells 1 to 5 (Cumulative)
Year

NST, Sand, Thickened Tailings, TSRU Tailings

TFT

Cell 1
3
(Mm )

Cell 2
3
(Mm )

Cell 3
3
(Mm )

Cell 4
3
(Mm )

Cell 5
3
(Mm )

2009

13

0

0

0

0

2

2010

79

0

0

0

0

10

2011

89

91

0

0

0

21

2012

89

146

37

8

0

36

2013

89

155

51

81

0

49

2014

89

178

4

63

2015

89

202

90

71

113

68

2016

89

2017

103

Cell 1
3
(Mm )

57

Table 7-6: Volumes for In-Pit Cells 6 to 11 (Cumulative)
Year

NST, Sand, Thickened Tailings, TSRU Tailings

TFT

Cell 1
(Mm3)

Cell 6
3
(Mm )

Cell 8
3
(Mm )

Cell 9
3
(Mm )

Total 10
3
(Mm )

Total 11
3
(Mm )

Cell 1
3
(Mm )

Cell 7
3
(Mm )

2016

89

85

0

0

0

0

68

26

2017

103

153

26

0

0

0

57

54

2018

103

117

0

0

0

53

67

2019

103

203

4

0

0

50

81

2020

103

231

72

0

0

46

98

2021

103

162

0

0

16

139

2022

143

216

0

0

0

150

2023

180

57

0

148

2024

155

0

148

2025

243

0

144

2026

329

15

151

2027

340

108

148

2028

216

144

2029

278

153

April 2005

Shell Canada Limited

7-21

Section 7.2
TAILINGS MANAGEMENT

TAILINGS MANAGEMENT PLAN

Table 7-7: Volumes for Sharkbite In-Pit Cells 12 to 17 (Cumulative)
Year

NST, Sand, Thickened Tailings, TSRU Tailings

TFT

Cell 12B
3
(Mm )

Cell 13
3
(Mm )

Cell 14
3
(Mm )

Cell 15
3
(Mm )

Cell 17
3
(Mm )

Cell 12A
3
(Mm )

Cell 16
3
(Mm )

2028

0

0

0

0

0

37

0

2029

8

0

0

55

0

90

0

58

2030

9

90

4

2031

52

116

50

0

90

0

0

95

31

2032

52

109

47

2033

52

217

63

2034

96

280

95

TAILINGS PUMPING AND PIPELINES

Tailings will be pumped by conventional centrifugal pumps located at the
extraction plant. Because the distance and elevation change, the number of
booster pumps required will depend on final layouts and overall system
hydraulics.
NST pipeline operations will be designed for a solids content of 67 wt% solids.
Allowable line solids content for pumping, together with the required solids and
fines contents for NST production, govern the operation of the NST facility.
Three operating NST pipelines will be provided, with one spare line to
accommodate line flushes and relocations.
During sand capping, the three NST pipelines will be switched to coarse sand and
will operate on a pipeline solids content of 56.6 wt%. The spare line will be used
to transport the thickened tailings stream at a pipeline solids content of 46 wt%.
TSRU tailings will be pumped in two dedicated pipelines to the operating in-pit
cells and discharged under a 3-m water cap.
MFT HARVEST SYSTEM

An MFT harvest barge will be used to remove MFT from Cell 1 and return it to
the NST pump boxes at the plant site, where the MFT will be used as an addition
to maintain the required pumping density for the NST pumping system. The
barge will be configured to recover MFT from below the mudline in the
clarification pond. The mudline is expected to be about 20 m below the pond
surface. The MFT harvest barge system and pipeline will be relocated to Cell 7 in
2023 and will remain there for the balance of the plan.
It is estimated that about 4 Mm3 annually or 66 Mm3 of MFT can be recovered
from the clarification cells and recombined with the NST stream.
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WATER RECYCLE SYSTEMS

A recycle water barge with pipeline will be used to return water from the
clarification cells to the plant. Initially, the barge will be moored at the northeast
corner of Cell 1, and access down the pit wall will be required to locate the barge
at the bottom of the cell. The pipeline access will be maintained on top of the inpit overburden dykes 1 and 2. The recycle water barge will be moved to Cell 7 in
2016.
The recycle water barge will be moved to Cell 10 in 2024, and then to Cell 11 in
2027 to return clean water to the plant, concurrent with NST placement. The
recycle water barge will be relocated to Sharkbite area Cell 12A in 2029 and
finally to Cell 16 in 2032.
TFT TRANSFER SYSTEMS

A TFT transfer barge with pipeline will immediately remove the TFT and water
from the active NST cells and transport it to the clarification cell. The first TFT
barge will be located in Cell 2 and the pipeline will be placed along the top of
Dyke 1 to discharge into the northwest corner of Cell 1. A second TFT transfer
barge will be added for Cell 3 to provide operational flexibility during relocations
between cells.
The two barges will be leapfrogged between NST cells 2, 3, 4, 5 and 6 following
the NST placement schedule. For NST cells 8 and 9, the pipeline will be
relocated to discharge into Cell 7, and for cells 10 and 11, the TFT transfer barge
will discharge into Cell 11.
The TFT transfer barge, along with the required booster pumps, will be used to
complete the major transfer of TFT from Cell 11 in 2028 and 2029 across the
Muskeg River to the Sharkbite area Cell 12A.
The TFT transfer barges will both be moved to the Sharkbite cells in 2029, and
will be used to transfer TFT, from operating NST cells 13, 14 and 15, back to
Cell 12A.
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EXTERNAL TAILINGS DISPOSAL AREA EXPANSION

The dyke and toe berm geometry required to meet safety targets for the external
tailings disposal area expansion to an elevation of 340 masl is summarized in
Table 7-8. Lengths of dyke modifications (slope flattening and toe berms) were
estimated, and will be revised based on additional geological data and stability
analyses before final design.
Table 7-8: Summary of External Tailings Disposal Area Expansion Geometry
Berm Geometry

Berm Volume

Design Case

Contingency
Case

Design
Case
(Mm3)

Contingency
Case
(Mm3)

4H:1V

20 m x 5 m 2

250 m x 20 m

0.25

12.3

850

4H:1V

150 m x 15
m

250 m x 20 m

1.9

4.3

Cell 37 to Cell 1 at N6342150

400

4H:1V

20 m x 5 m 2

250 m x 20 m

0.04

2.0

Cell 1 at N6342150 to Cell 2 at
N6341600

650

6.5H:1V

No berm

80 m x 20 m

Cell 8 at N6342250 to Cell 11
at N6343900

1,700

5.5H:1V

No berm

100 m x 34 m

-

4.4

Cell 11 at N6343900 to Cell 21
at E466200

2,400

4H:1V

No berm

40 m x 10 m

-

0.96

Length
(m)

Dyke
1
Slope

2,450

Cell 25

Location
Cell 21 at E466200 to Cell 24

Cells 3 to 7

4H:1V

Note:
1.

For slopes other than 4H:1V, this refers to the slope above elevation 300 m. No change is intended for existing slope up to
elevation 300 m.

2.

Berm will be placed only if required by dyke performance.

Figure 7-12 shows the final configuration of the external tailings disposal area.
Stability Analyses Results

Results of stability analyses indicate that it is feasible to increase the elevation of
the external tailings disposal area by 10 m to 340 masl. This increase in dyke
elevation will require changes to the dyke geometry in several areas of the dyke.
These changes will include slope flattening and toe berms.
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Dyke Slope Analysis

At several locations around the dyke, the downstream slope will be flattened in
2005. The slope flattening geometry was assumed to start above elevation
300 masl. Slopes below this elevation would not be affected by the slope
flattening.
The dyke slopes presented were analyzed for stability at five sections, and these
results were extrapolated to larger regions of the dyke. See Figure 7-13,
Figure 7-14 and Figure 7-15.
Beach-Below-Water Tailings

Long above-water beaches will be maintained in the main pond to mitigate
potential problems with liquefaction with beach-below-water (BBW) tailings.
Thickened Tailings Beach

The tailings plan for the north pool maintains a thickened tailings beach within
about 5 m of the dyke crest at all times. The pond management plan for the north
pool will maintain the water away from the dyke so that a beach is maintained
adjacent to the centre-line dyke at all times.
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Figure 7-12: Final Configuration of External Tailings Disposal Area
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Proposed Centreline Dyke
Existing Centreline Dyke

Elevation in Metres

340

2

4

1

320
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Proposed Contingency Berm 250 m x 20 m
Design Toe Berm 150 m x 15 m

1

0.75
1

Cell Sand

300

4

(TSRU Cell Below
Elevation 298 m)

1

Starter Dyke

280

Stripping
Starter Dykes from Overburden
Sand
Note: all elevations masl

Figure 7-13: Design Cross-Section Number 3 through Centre-Line Dykes
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Existing Upstream Dyke

Elevation in Metres

340
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Figure 7-14: Design Cross-Sections through Upstream Dykes
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Figure 7-15: Design Cross-Section Number 8 through South Expansion Toe Berm
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IN-PIT DYKE DESIGN

Table 7-9 summarizes the major design criteria for in-pit dykes, NST settlement,
and reclamation for the in-pit disposal operations.
Table 7-9: In-Pit Disposal Design Criteria
Component Design
Considerations

Offsetting Factors

In-Pit Dykes
Geometry

In-pit dyke slopes 3:1 upstream and 4:1 downstream, using good quality
fill.

Construction method – unzoned fill

No water ponded against dykes required to support unzoned fill dam.
Preferential placement of more permeable material in downstream section.
NST disposal plan will accommodate beaches between NST pond and
dyke. Otherwise, dykes will be designed as water retention structures,
requiring zoned fills and filters. Vertical rate of dyke placement will be
governed by foundation conditions.

NST Settlement
Infilling consolidation

Design predictions based on sand-to-fines ratio of 5:1 and predicted NST
geotechnical parameters.

Post-infilling settlement

Estimated at 3 m in two years for sand-to-fines ratio of 5:1.

Reclamation
Post-NST deposition capping

Plan requires a 10-m sand cap placed over NST to accommodate overall
geotechnical performance and drainage requirements.
Plant will revert to two-stream operation: coarse sand will be used for the
cap construction and thickened tailings will be placed in the bottom of the
next cell.

Infilling stability

Sand layer needed to provide drainage for pore water release. Estimate
two years before overburden placement can start. Overburden to be
placed in lifts to promote pore water release.
A system of drainage ditches and drain pipes will be installed to allow
lateral drainage of NST consolidation water.
Pore water release will govern rate of overburden placement.

Fines consolidation in pit lake

TFT will consolidate to at least 30% solids content over several years.

Figure 7-16 shows a typical cross-section of an in-pit dyke with NST fill.
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50 m

Top of In-Pit Dyke

Original Ground Level

0.5% Slope

Water and Thin Fine Tailings

3

4
1

1

Overburden

Consolidated Tailings
Deposit

Outside Pit Wall

Figure 7-16: Typical In-Pit Tailings Dyke Cross-Section
In-Pit Dykes

The pit will be divided into 18 separate cells. Cells 7, 12A and 16 will be filled
with NST and water-capped as pit lakes. Cell 1 will act as a temporary
clarification cell with a water cap, Cell 11A will be totally filled with water and
the remaining 12 cells will be filled with NST.
All in-pit dykes will be constructed of interburden and overburden. Construction
of in-pit dykes began in 2005. The current tailings plan anticipates that NST
disposal will start in-pit in 2009. By the middle of 2009, in-pit dykes 1 and 2 for
Cell 1 will be constructed to full height. By the end of 2011, the in-pit dyke for
NST cells 2 and 3 will be constructed to full height.
Cell Deposition Design

Each in-pit cell will be filled by discharging NST and TSRU concurrently into
the cell. TSRU deposition will be restricted to one part of the cell to reduce any
effect TSRU might have on the NST stream. NST will be discharged from three
lines and three or more spigots, which will be moved around the pond for
efficient filling.
The final 10 m of cell will be filled with coarse sand to produce a normally
consolidated cap that supports the overburden capping operation and promotes
drainage of the tailings deposit. During placement of the coarse sand cap,
thickened tailings will be produced that, along with the TSRU stream, will be
deposited directly into the next cell that will be available at that time.
During tailings deposition, TFT will accumulate in the active pond, and will be
transferred out of the cell before capping with sand and overburden. Some TFT
will be pumped back to the tailings plant and recombined (extinguished) in the
NST stream, but the majority will require separate storage. Three cells designated
for permanent TFT storage and one temporary TFT storage cell will act as
clarification cells during tailings operations.
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Water volume in the active cell will be maintained at the equivalent of a
3-m water depth in one corner of the cell for subaqueous TSRU deposition.
When sand capping, no water will be allowed to accumulate. All excess water
will be transferred to the clarification cells.
Each cell will be filled consecutively in this manner from Cell 1 to Cell 17,
except for the clarification cells. The tailings deposition strategy for clarification
cells will be to minimize the volume of solid tailings placed in the cell to
maximize the volume of TFT stored. Cell 1 will be used as the first clarification
cell and a temporary TFT storage cell. Cells 7, 12A and 16 will be permanent
TFT storage cells and act as clarification cells during tailings operations. Their
use will depend on cell availability and proximity to the active cell.
Cell 12 will be divided by a cross dyke into two cells, cells 12A and 12B. Cell
12A will store TFT and Cell 12B solid tailings. Cells 7, 12A and 16 will be
designated as pit lakes, so the temporary storage available in these cells will be
greater than the allowable tailings storage volume in the cell because of the
volume of water stored at closure. This excess available volume will be exploited
to increase the temporary TFT storage volume during operations.
Individual cell volumes are listed in Table 7-10.
Table 7-10: In-Pit Cell Volumes
Cell
Number

Dyke Containment

Tailings Stored

Tailings
Elevation

Cell Volume
3
(Mm )

1

1, 2, Cell 1 perimeter dyke

NST

290

180

2

2, 3, 4

NST

290

155

3

4

NST

281

51

4

3, 5, 6

NST

300

202

5

1, 6, 7, 8

NST

300

113

6

8, 9

NST

300

153

3

7

9, Cell 7 perimeter dyke

TFT and 50 Mm water cap

287 (closure 259)

158

8

5, 7, 10

NST

300

231

9

10, 11

NST

300

216

10

11, 12, Cell 10 perimeter dyke

NST

288

340

11

11, 12, 13

NST

283

278

12A

1, 1A, Cell 12 cross dyke

TFT and 35 Mm3 water cap

302 (closure 282)

95

12B

1A, 1B, Cell 12 cross dyke

NST

302

96

13

1A, 1B, 2, 3, Cell 13 perimeter
dyke

NST

302

116

14

–

NST

288

50

15

L90 1, 2

NST

292

58

16

3, 4, Cell 16 perimeter dyke

TFT and 25 Mm3 water cap

282 (closure 268)

95

17

1, 4, Cell 17 perimeter dyke

NST

287

280

Total Storage: (146.3
removed at closure)

2,868.9
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CELL CAPPING

The mine plan proposes placing mine overburden over selected in-pit tailings
cells two years after NST deposition is completed. Of the 18 in-pit cells, 11 are
capped with overburden, four are sand capped, and three are pit lakes.
Overburden and sand caps are required over the in-pit tailings cells to create a
terrestrial landform that will conform to the mine closure plan.
Proposed Sequence of Capping

The proposed sequence for placement of capping and overburden waste materials
is:

7-34

•

Stage 1: fill in-pit cells with NST

•

Stage 2: top cell with NST to required levels

•

Stage 3: place coarse tailings cap over NST. The cap will be a nominal
10 m thick, and grading will be at about 1% to a low point for drainage.

•

Stage 4: install subsoil drains. The drainage grid and instrumentation within
the surface of the sand tailings will drain the cell during overburden
placement and subsequent consolidation, and monitor pore water pressure
response in the upper tailings.

•

Stage 5: place first layer of overburden (nominal thickness 3 m)

•

Stage 6: place subsequent layers of overburden. The number of layers will be
determined by monitoring and assessing consolidation, shear strength and
pore water pressures within the sand layer and the NST deposit.
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RECLAMATION DURING OPERATIONS
External Tailings Disposal Area Exterior Slope Reclamation

Reclamation of the external tailings disposal area’s outside dyke slope will begin
as early as 2005. It will incrementally follow the dyke cell construction until one
year after dyke construction is completed.
Overburden Disposal Area Reclamation

Reclamation of the overburden disposal area’s (OBDA’s) outside slopes will be
staged to match the construction of the overburden disposal area and will
generally lag construction by one year. The tops of some of the overburden
disposal areas will be used as reclamation material stockpile sites, and
reclamation will occur after the stockpiles have been removed.
Tailings Cell Reclamation

Reclamation of in-pit cells will follow overburden and sand capping operations.
Final contouring of the overburden or sand capping to establish the closure
drainage plan will be completed, and reclamation material will be hauled directly
from existing mining areas or rehandled from reclamation material stockpiles.
Cell 2 will be the first to be reclaimed in 2016, and cells 2, 3 and 4, which have
been capped with overburden along with OBDA 2, will be completed by 2019.
This area will drain into clarification Cell 1.
Reclamation of cells 4, 5, 6, 8 and 9, which have been capped with overburden
along with OBDAs 13 and 14, will be completed by 2027. Drainage will be
directed into the Cell 7 pit lake.
Reclamation of cells 10 and 11, which are sand capped, will be completed in
2033, and surface drainage flow will be directed to Pit Lake 11A. After Cell 11A
has been filled with water, this system can be open circuited and discharged
through the original Mills Creek channel to the Athabasca River.
Reclamation of Sharkbite area cells will begin with Cell 12 in 2034. Complete
reclamation of the entire area will not occur until 2044, when Cell 17 will be
finished.
All surface drainage from the Sharkbite area will be directed through drainage
channels into Pit Lake 16.
April 2005
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RECLAMATION AT CLOSURE
External Tailings Disposal Area Interior Reclamation

MFT and water left in inventory in the main tailings disposal area will be
transferred to the final in-pit cell in the Jackpine Mine area, when it is available,
and stored under a water cap. Transferring fluid will result in a bowl-shaped
depression within the dyke structure with a storage capacity of about 50 Mm3.
The reclamation plan will entail:
•

suspending NST production from the extraction plant for the last year of
operation, to produce coarse tailings sand to be beached into the bowl-shaped
depression of the main tailings area. TFT runoff from the beaches will be
immediately captured and pumped to the Jackpine Mine in-pit cell.

•

during the last years of operation, refilling the west thickened tailings area
with thickened tailings to account for the settlement that will have occurred

•

after closure, excavating a drainage channel through the cross dyke designed
to allow drainage of the west thickened tailings area and accommodate the
long-term settlement of the thickened tailings deposit

•

after closure, excavating a drainage channel through the perimeter dyke and
OBDA 1 at the north end of the facility, which will discharge into the watercapped TFT Cell 7. The drainage channel will drain water collected in the
external tailings disposal area to the Cell 7 pit lake.

Cells 7, 12A and 16

MFT will be removed from cells 7, 12A and 16 and transferred to the final in-pit
cell in the Jackpine Mine area. After MFT removal is complete, a water cap will
be established on these cells and drainage channels will be established to the
Muskeg River.
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BACKGROUND

The mine plan and expansion are based on using NST to backfill mining
excavations. In 1999 the concept of using NST was shown to be feasible, on a
small scale, at the Muskeg River Mine pilot plant. Based on the findings of the
pilot plant, the existing Muskeg River Mine plant was designed to produce NST.
Cyclones and thickeners were included in the design to produce coarse tailings
and thickened fine tailings, the main components of NST.
To date, the Muskeg River Mine has demonstrated the ability to produce coarse
and fine streams and thickened fine tailings, which are deposited separately in the
external tailings pond.
To confirm the commercial assumptions for NST before it is necessary to deposit
tailings in-pit, a $9 million demonstration plant program has been initiated.
PURPOSE OF NST TESTING

For the expansion project, test work is designed to achieve tailings consolidation
objectives and avoid using gypsum, because there is some concern that gypsum
will raise the calcium levels in recycle water.
Calcium ions in the process water tend to increase the viscosity in the flotation
cells, inhibiting the efficient noncaustic extraction of bitumen. High calcium
levels would require either additional water softening, or a switch to a more
conventional caustic extraction process.
The objective is to achieve a reclaimable landscape by creating a tailings mixture
in which the coarse fraction provides geotechnical competence and sufficient
void space to contain the fines. However, the segregation boundary is driven by
the clay-to-water ratio. As the coarse fraction increases, the potential for the mix
to remain non-segregating at realistic solids content is reduced.
Based on previous work, it is predicted that a geotechnically competent deposit
can be formed at a sand-to-fine ratio of about 4.5:1. The ratio of sand to fines can
be met using existing tailings streams, but the clay-to-water ratio might be
unacceptable. Consequently, it is proposed to field test reducing moisture in the
coarse tailings stream before adding thickened fine tailings.
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TESTING PROGRAM

Construction of the demonstration plant at the Muskeg River Mine is nearing
completion. Full operation of the plant will begin in the summer of 2005 and will
continue through 2007, with monitoring and reclamation trials extending beyond
that date.
The demonstration plant includes a 15-m2 belt filter to test the feasibility of
dewatering the coarse stream before adding thickened fines. In addition, the
filtration of thickened tailings deposited on a preformed layer of coarse tailings
will be investigated. A variety of test flumes, cells, columns and pads will be
used as part of the test program.
DESIGN IMPLICATIONS

The mine plan and Basis of Design for the expansion project are premised on the
use of NST to backfill the mining excavations with the process tailings.
Operations at the Muskeg River Mine have demonstrated the ability to segregate
coarse and fine streams and thicken the fine streams.
The demonstration plant tests are designed to confirm commercial assumptions
before it is necessary to return tailings in-pit, which is planned for 2009. The
current Basis of Design includes the cost of adding gypsum.
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UTILITIES

Utility services for the expansion project will either be provided from the existing
utilities systems, from new systems installed at the existing plant, or from a
combination of the new systems augmented by the excess capacity of the existing
systems.
Utilities from Existing Systems

Existing utility systems or components able to accommodate the increased
demands of the expansion project include the:
•
•
•
•
•
•
•
•
•

river water intake
river water pipeline
river water 25-kV power line
sewage system
fire-water pumps
gland-water pumps
natural gas dryer
on-site power generation
potable water supply and distribution

New Utility System

New cooling towers will be added to the recycle water system to cool excess
warm recycle water before sending it to the recycle water pond.
Augmented Utility Systems

Utility systems that will be augmented by excess capacity from existing systems
include:
•

water, including pumping systems for:
•
•
•
•
•
•

April 2005

river water
raw water
recycle water
hot water
potable water
gland water
Shell Canada Limited
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Augmented Utility Systems (cont’d)

•
•
•
•
•
•

steam generation and distribution
condensate collection
natural gas treatment
boiler make-up water treatment
on-site power distribution
utility and instrument air compression and drying

INFRASTRUCTURE

The infrastructure required for the expansion project includes:
•
•
•
•
•
•
•
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access and service roads
bridges over the Muskeg River
plant area drainage
diesel fuel storage and dispensing
fire protection
waste handling
sanitary sewage
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VOLUME 1: PROJECT DESCRIPTION
WATER SYSTEMS

EXPANSION WATER SYSTEMS REQUIRED

The water systems that are part of the expansion project include systems for:
•
•
•
•
•
•

river water
raw water
recycle water
hot water
gland water
potable water

RIVER WATER

The modifications required for the river water system for the expansion project
include installing one additional river water vertical-turbine pump. The pump
capacity will be 2,021 m3/h at 112 m total discharge head (TDH), which is the
same as the existing pumps. The additional pump will increase the total number
of river water pumps to five, with one serving as an installed spare.
The existing river water pipeline has enough capacity to handle the flow of
8,085 m3/h from four pumps.
RAW WATER

The raw water system modifications for the expansion project will include
installing three new 1,000-m3/h capacity vertical turbine pumps to replace the
existing raw water pumps located in the raw water pumphouse. A new discharge
header and individual pipe branches to each new pump will be installed inside
the pumphouse.
RECYCLE WATER

The existing recycle water pumphouse will be extended by two bays and a new
covered concrete pump sump will be installed. A new concrete forebay will be
provided to feed a new recycle-water travelling screen installed between the
forebay and pump sump.

April 2005
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RECYCLE WATER (cont’d)

The three new recycle water pumps will each have a capacity of 4,000 m3/h at
176 m TDH. The pump motors will be equipped with variable-frequency drives
(VFDs) to provide good control and turndown of the recycle water system and to
improve energy efficiency.
Piping System, Dump Line and Cooling Tower

A dedicated recycle water piping system will be used to supply the new third
froth treatment train.
The recycle water system will also include a dump line to direct surplus warm
(55°C) recycle water, returning from the froth treatment plant, to the existing
recycle water pond. To ensure that the temperature of the recycle water in the
pond does not exceed 23°C, a cooling tower will cool the surplus warm water
during the summer.
The cooling tower will consist of 18 individual cells. Dirty and corrosive recycle
water will be directed through cell tube banks made of duplex stainless-steel
tubes. Air will be drawn over the tube banks with cooling fans, and clean water
will be sprayed onto the tube banks by circulating pumps mounted in an integral
sump attached to each cell.
The recycle water system will also include interconnecting piping to and from the
cooling tower cells and the dump pipeline.
HOT WATER
New Components

The existing hot water system will be modified to accommodate the requirements
of the expansion project. A new third horizontal, centrifugal, hot water pump,
with a capacity of 6,700 m3/h at 76 m TDH, will be installed in the existing hot
water pumphouse. This pump will be the same as the two existing hot water
pumps, and will be equipped with a VFD.
A new second insulated hot water tank, mounted on piles and a concrete
foundation, will be installed north of the existing hot water tank. The two tanks
will be interconnected by insulated piping.
A new second condensate cooler will be provided to cool condensate from steam
users to 80°C. The warm recycle water from froth treatment will be used to cool
the condensate.
Extraction Water Heaters

Eight new extraction water heaters (1,050 kPa[g] steam heat exchangers in
parallel) will be provided to heat the warm recycle water from the condensate
cooler to the final required temperature for use in the hot water system.
8-4
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The extraction water heaters will be mounted on a new, elevated rack south of
the existing heaters.
Supply Lines

A new second NPS 48 OD, insulated, hot water supply line will be installed to
connect the hot water pumphouse to the breaker building.
GLAND WATER

The existing gland water system has enough pumping capacity to supply the
expansion project. However, an additional gland water heater will be installed to
accommodate the estimated higher rate of gland water use from the existing
system.
POTABLE WATER

The existing potable water system has enough capacity to handle the expansion
project requirements. However, the wells currently providing groundwater feed
to the potable water plant will be unavailable in the future. For this reason, the
source of water will be changed to the Athabasca River.
Water drawn from the Athabasca River is subject to periods of high total
suspended solids (TSS) and organic content, which would foul the existing
pressure sand filters and increase the need to disinfect the organic contaminants.
Consequently, the sand filters will be replaced with ultrafiltration units. The
ultrafiltration membranes will reduce TSS in the river water feed to less than
1 nephelometric turbidity unit (NTU) and, with optimized coagulation, will
reduce organic contaminants by up to 75%.
Three modular ultrafiltration units will be used, enabling each unit to be cleaned
off-line every six months.
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ELECTRICAL POWER

ELECTRICAL POWER SOURCES

Power for the expansion project can be supplied from the Alberta Interconnected
System (grid). Alternatively, some of the power-generating capacity currently
available from the ATCO Power cogeneration facility at the Muskeg River Mine
for the external merchant market could be redirected to meet part of the
expansion demands.
If power from the grid is used, it will be accessed from new 260 kV/25 kV power
stepdown transformers tied to ATCO Electric’s existing 260 kV switch yard.
Alternatively, power could come from excess capacity in the existing main and
secondary plant electrical substations.
The estimated average power requirement for the expansion project is about
6.5 kWh/t ore feed. Therefore, the running load for average and high-grade ore
will be about 90 MW.
POWER DISTRIBUTION METHODS

Power will be distributed by:
•
•

25-kV cable on piperack within the main process plant area
25-kV overhead pole lines in the mining and tailings areas

Because of higher reliability needs, utility and froth treatment areas will be
provided with dual feeders. Other areas, including those at the 600-V level, will
be fed by a radial, single-feed system.
The 25-kV distribution system for the mining and tailings areas will be designed
to service the expansion project, as well as future sustaining capital projects. At
incremental time periods, 240-kV and 25-kV lines will be relocated, as needed,
to facilitate mining.
Emergency generators will be provided at locations that require power for critical
loads during a power outage.

April 2005
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MAIN 25-kV SUBSTATION

The new 25-kV substation will consist of:
•
•
•

two incoming breakers
one tie-breaker
A and B switchgears

NEW SITE SUBSTATIONS

New substations will be provided for the:
•

ore preparation area, including the:
•
•

•
•
•
•
•

extraction and tailings area
froth treatment and froth screening areas
main utility area
mining area
tailings cells, including the:
•
•
•
•

•
•

surge apron feed conveyor
crushers

tailings booster pumphouse
reclaim water barge
thin fine tailings barge
mature fine tailings barge

gypsum facility
product storage

AREA CLASSIFICATION

Areas that might be subjected to the release of hazardous gases, vapours or
liquids will be classified according to the:
•
•
•
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Canadian Electrical Code
American Petroleum Institute
National Fire Protection Association
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NATURAL GAS

INTRODUCTION

The expansion project will require natural gas for six new 375 GJ/h package
steam boilers and expansion facilities space heaters.
Table 8-1 lists the estimated projected expansion heat demands for a number of
ore type operating scenarios.
Table 8-1: Heat Demands for the Expansion Project
Operating Scenario

Total
(GJ/h)

Winter high grade

1,780

Winter average grade

1,700

Winter low grade

1,710

Summer high grade

1,530

Summer average grade

1,400

Summer low grade

1,050

Pipeline-quality, high-pressure natural gas will be supplied from the local gas
pipeline systems.
NATURAL GAS REQUIREMENTS

Natural gas requirements for the Muskeg River Mine, excluding the ATCO
Power cogeneration facility, are about 740 GJ/h. The expansion project will
require an additional 2,650 GJ/h for a total of 3,390 GJ/h.
NEW GAS TREATMENT PACKAGE

A new 100% duty gas treatment package will provide treated low-pressure
natural gas. The natural gas will flow through an inlet coalescing filter, a natural
gas heater and a pressure letdown valve station. The letdown station will reduce
the pressure of the gas to 700 kPa(g), suitable for distribution to the steam boiler
fuel train skids.

April 2005
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NEW GAS TREATMENT PACKAGE (cont’d)

The gas treatment package will be skid-mounted and located adjacent to the
existing base plant cogeneration gas treatment packages. The gas treatment
package will include:
•
•

a valve station building
an outdoor odourant package

The underground pipeline will connect to the distribution piping in the steam
generation building to supply gas to the boilers and space heaters.
Blanket gas for the expansion project’s new process units, and gas for the pilot
burner of the new flare stack, will be taken from the existing dried low-pressure
natural gas system in the existing plant.
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VOLUME 1: PROJECT DESCRIPTION
AUXILIARY UTILITIES

SCOPE

Auxiliary utilities required for the expansion project include:
•
•
•
•
•

compressed air
a utility piperack
utility corridors
steam boilers
a water treatment plant

COMPRESSED AIR

The expansion project will include two new oil-free, screw-type air compressors,
each rated at 57 m3/min at standard conditions. The two compressors will
discharge into a common wet receiver mounted upstream of two dryers arranged
in parallel.
UTILITY PIPERACK

A dedicated north−south utility piperack, parallel to the existing north−south
piperack, will carry several pipelines to and from the utilities area to the
expansion’s third trains for extraction, tailings and froth treatment, including the:
•
•
•
•
•
•

main supply and return recycle (process) water headers
steam supply
condensate return
instrument and utility air supply
natural gas supply
vapour recovery unit off-gas return for feed to boiler fuel supply

The new utilities piperack will extend north to intersect the new east−west
piperack servicing the expansion’s froth treatment area.
UTILITY CORRIDORS

Part of the existing utility corridor and plant access road will be relocated to the
east along the mineral surface lease (MSL) boundary.
April 2005
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UTILITY CORRIDORS (cont’d)

This corridor will include:
•
•
•
•
•

a river water pipeline
a natural gas pipeline
fibre optics cable
a 25-kV power line
a reclaim water pipeline

The detailed design will be based on ensuring that all utility corridors will:
•
•
•

minimize the impact on resource recovery
not pass through active areas in the mine plan
be offset from waterways to avoid environmental impacts

STEAM BOILERS

Six boilers will generate the low-pressure (1,050 kPa) steam requirements of the
Muskeg River Mine Expansion Project. These boilers will be modular package
units of about 160 t/h steam generation capacity each, capable of firing natural
gas. Up to 5% of the natural gas used by the steam generators will be supplied by
the train’s froth treatment vapour recovery unit.
The front end of the boilers will be installed inside a new steam generation
building. The back end of each boiler will include an economizer section and
stack.
An associated new condensate handling system will also be added for the
expansion project.
Low-pressure steam will be distributed through a new insulated piping system.
The steam supply and condensate return headers will be located in the new
north–south utilities piperack.
WATER TREATMENT PLANT

A new water treatment plant will supply 193 m3/h of high-quality, boiler makeup water to the expansion’s steam generation plant. Make-up water is required to:
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•

replace steam condensate lost in the froth deaerator and tailings solvent
recovery unit

•

provide the initial fill for the boilers

•

provide continuous boiler blowdown

Shell Canada Limited
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The water treatment plant will include:
•
•
•
•
•

two 100% duty trains of ultrafiltration membranes
two 50% duty trains of reverse osmosis units
two 100% duty softener units
chemical injection systems
a process water sump and pumps to collect water from process drains

The plant inlet feed will be chlorinated raw water from the raw water pond,
which will be sourced from the Athabasca River.
Two 100% duty raw water heaters that use low-pressure steam for heating will be
located in the building, as will the associated condensate collection and return
system. An additional insulated, stainless-steel, treated-water storage tank will be
located outdoors, directly north of the new water treatment plant.

April 2005
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INFRASTRUCTURE

SCOPE

The infrastructure required for the expansion project includes:
•
•
•
•
•
•
•
•
•

access and service roads
Muskeg River bridges
plant area drainage
diesel fuel storage and dispensing
fire protection
sanitary sewage treatment
communications and information technology (IT) systems
temporary asphaltene storage area
corridor pipeline system

For an overview of the key infrastructure components, see Figure 8-1.
ACCESS AND SERVICE ROADS

Road access to the project site is from the south, via Highway 63. The highway is
paved from Fort McMurray to the Peter Lougheed Bridge over the Athabasca
River, just south of Fort McKay, and is paved up to the southwest corner of
Lease 13. Highway 63 then continues north. The route, which is south of the
Lease 13 boundary, runs east to the Muskeg River, then continues east on the
existing Canterra Road.
New plant service roads will interconnect major facility locations, such as the:
•
•
•
•
•

April 2005

oil-sands mine, including the ore crushing and conveying operation
process plant
steam generation facility
in-pit tailings deposition cells north of the plant site
new solvent and dilute bitumen storage tankage area

Shell Canada Limited
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MUSKEG RIVER BRIDGES

Three Muskeg River bridge crossings are planned for the expansion project:
•
•
•

a conveyor bridge, required in 2020
a tailings pipelines bridge, required in 2024
a heavy hauler bridge, required in 2007

The tailings and conveyor bridges will be located just north of the existing
Muskeg River bridge. Both bridges will be designed to support process pipelines
and ore conveyors. The heavy hauler bridge will be located about 4 km southwest
of the existing Muskeg River bridge. The haul bridge will be designed to support
two fully-loaded haul trucks.
Although not required until 2020, the conveyor bridge will be built in 2007 to
provide additional motor vehicle crossing for construction purposes.
The bridge crossing locations were selected based on cross-sections and aerial
photographs. Local topographical river basin characteristics were assessed to
locate a confined river channel that allows for a short crossing and minimizes the
potential for environmental disturbance.
Bridge Design Criteria

Criteria for the detailed design of the bridge crossings include:
•

assessing potential environmental impacts of the structure to the river or
creek

•

assessing the hydrology of the river or creek system, and any expected
impacts resulting from the structure

•

meeting provincial and federal regulatory requirements

Bridge Construction Criteria

The proposed bridges will be built to meet CAN/CSA-S6-2000, Design of
Highway Bridges, the national standard that governs the design of highway
bridge structures constructed in Alberta.
Construction methods for the crossings will be designed to minimize
environmental impacts, the most critical of which are to avoid:
•

direct impact to the riverbed in the immediate crossing locations

•

impact to the riverbed and water quality downstream from sediment
introduced into the river during construction

•

direct or indirect impact to spawning fish:
•
•
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from April 20 to July 1 for Arctic grayling
from April 15 to July 15 for northern pike
Shell Canada Limited
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Bridge Construction Schedule

Construction of the proposed bridges will be straightforward. The bridges can be
constructed at any time during the year, except during floods. To reduce
environmental impacts, work that might affect the river channel will be
scheduled between August and March to avoid fish species spawning periods.
Work scheduled for the riverbanks, such as abutment installation and other
earthworks, will be scheduled for the winter, when sediment control measures are
more effective. Construction activity, such as deck placement, will not cause
river disturbance, and can proceed at any time during the year.
The proposed construction schedule for the three bridges is:
•
•
•

haul road bridge construction – January 2007 to July 2009
conveyor bridge construction – January 2007
tailings bridge construction – 2020 to 2024

PLANT AREA DRAINAGE

Appropriate slope grading and perimeter ditching will ensure that the surface
runoff within the plant boundary is contained and directed toward the existing
recycle water pond, which is located southwest of the main plant expansion area.
DIESEL FUEL STORAGE AND DISPENSING

The existing diesel fuel storage and dispensing facilities will be used to refuel the
heavy mine equipment and trucks. The initial review indicated that the existing
facilities’ capacities are suitable for the expansion. Additional supplemental
fueling and lubrication will be provided by new, relocatable diesel fuel and
lubrication modules.
FIRE PROTECTION

An extension of the fire-water system will be required to service the Muskeg
River Mine expansion. The fire-water system will be designed for a single fire
event only.
Fire-Water Pumps

The three existing fire-water pumps (one electric and two diesel driven) are
mounted in the existing raw water pumphouse. These pumps have enough
capacity, 795 m3/h each, to service the additional facilities to be installed for the
expansion.
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Pipe Systems

The existing underground pipe distribution system will be expanded to service
the additional facilities added for the expansion. The system will include
additional distribution loops and hydrants, as necessary. Loops will be added to
service the:
•

new third-train froth treatment area, including the foam package to
accommodate larger settlers

•

new diluted bitumen and solvent tanks, including the foam package

•

new extraction and tailings area, including extensions of the breaker and
froth screening facilities

•

new steam generation building and water treatment building extension

•

connections and loop extensions for expansions to the:
•
•
•
•

truck shop
operations facility annex
plant maintenance building
plant warehouse annex

Standpipe and hose systems will be provided to buildings or building extensions,
as required, to meet the building codes.
SANITARY SEWAGE TREATMENT

The existing sanitary sewage treatment plant has enough capacity to handle the
incremental needs of the expansion.
Sewage collected from the various plant building extensions included in the
expansion will be delivered to the sewage treatment plant by existing or, if
required, new local lift stations. The sewage will then be transferred through the
existing buried pipe system that is designed and constructed for sewage
collection.
The treated effluent will be piped in the existing underground forced main to the
recycle water pond.
COMMUNICATIONS AND IT SYSTEMS

The communications and IT systems for the expansion will increase the capacity
of the existing systems. The systems will generally follow the same design
criteria and be provided by the same vendors as were used for the existing plant.

April 2005
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COMMUNICATIONS AND IT SYSTEMS (cont’d)

The communications and IT systems will include:
•
•
•

FM radio communications
telephone communications
IT systems (e.g., engineering and project management applications)

FM Radio Communications

An FM radio communication system has been established within the mine and
process plant areas to enable personnel in specific work groups to:
•
•
•

communicate effectively with one another
respond to process upsets
respond to safety and security threats

This system will be expanded to meet the needs of the new process areas.
Telephone Communications

Telephone communications at the site include systems for:
•
•
•
•

desktop handsets
cellular phones
fax machines
emergency satellite phones

The telephone systems will be expanded in two phases to cover construction and
operations requirements for the mine expansion.
IT Systems

The existing IT systems consist of:
•
•
•
•

network infrastructure
desktop computing
various business, mining and technical applications
required information flow between applications

The IT system needs of the expansion will be met by expanding the existing IT
systems.
TEMPORARY ASPHALTENE STORAGE AREA

Unconverted residue from the Scotford Upgrader will be processed in a solvent
deasphalting unit to produce an asphaltene product. If a market for this product is
not fully established by the start of the upgrader’s third train operations, the solid
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asphaltene product, in the form of small pellets (pastilles), will be transported to
the Muskeg River Mine for temporary storage while market development occurs.
The pastilles will be transported by truck to the asphaltene storage area. After
weighing, the pastilles will be discharged into a hopper and then stacked using
conventional conveyor stackers. Dust control measures, such as water sprays,
will be incorporated into the design, as necessary, to manage potential dust
generation during stacking. Similar measures will be used during reclamation
when pastilles are loaded for transport to market.
The identified asphaltene storage area is positioned over the future mining area in
the Sharkbite area. This area is not scheduled to be mined until 2025, which will
provide sufficient time for market development for this product, should the
facility be required.
Leaching tests showed that the pastilles are inert. Runoff from the storage area
will be collected in a settling pond to ensure that discharged water meets
appropriate regulatory standards. If required, dust suppression will be managed
with water sprays.
CORRIDOR PIPELINE SYSTEM
Current Corridor Pipeline

Diluted bitumen production from the current Muskeg River Mine operation is
transported via the Corridor pipeline system to the Scotford Upgrader. The
Corridor pipeline system consists of:
•

about 450 km of 610-mm (24-inch) pipe to transport the diluted bitumen to
the upgrader for processing

•

a corresponding 450 km of 323-mm (12-inch) pipe to transport the return
diluent from the upgrader to the mine for use in bitumen extraction and
transportation

The Corridor pipeline system provides a throughput capability of 27,700 m3/cd
(174,000 bbl/cd) of dry bitumen to the upgrader, and 13,100 m3/cd
(82,000 bbl/cd) of diluent delivered from the upgrader to the mine.
Corridor Pipeline Expansion

The intent is for the diluted bitumen production from the expansion to be
transported via an expanded Corridor pipeline system. Final design details will be
submitted as part of a separate regulatory application.

April 2005
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AUXILIARY BUILDINGS

SCOPE

Auxiliary buildings required for the expansion project include all expansion
structures and facilities not directly involved in process functions. Expansion
auxiliary buildings include the:
•
•
•
•

plant operations building annex
plant maintenance building expansion
plant warehouse annex
truck shop complex expansion

New facilities will include the:
•
•
•

vehicle wash, service and tire-change facilities
unheated warehouse annex
Lease 90 mine operations support facility

The type, size and number of buildings are based on project and process
requirements and on the size of the expected workforce and vehicle fleet. Most
buildings will have sloped roofs with no overhangs.
STRUCTURAL ELEMENTS
Codes and Standards

All buildings, facilities and infrastructure will be designed to CSA specifications
and the Alberta Building Code. Wind loading will adhere to conditions outlined
in the Commentary to the National Building Code.
Vessel structures classified as special structures by the Alberta Building Code
will meet the egress requirements of the National Fire Protection Association.
Low-temperature steel will be used selectively to safeguard against the brittle
failure of structures exposed to prolonged low temperatures and impact loads.

April 2005
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Codes and Standards (cont’d)

Structures subject to impact loads outside heated enclosures will be designed and
built using WT grade steel Category III, to meet the requirements of:
•

CAN/CSA G40.20, General Requirements for Rolled or Welded Structural
Quality Steel

•

CAN/CSA G40.21, Structural Quality Steel

In areas where these dynamic conditions do not apply, the standard structural
steel grade G40.21 W will be used.
Architectural Design

Occupancy and classification of the buildings will be in accordance with the
National Building Code (NBC) and the Alberta Building Code.
Generally, all non-process buildings will be steel or concrete construction,
insulated and heated.
PLANT OPERATIONS BUILDING ANNEX

The plant operations building annex will be located adjacent to the existing plant
operations facility, and south of the plant administration office. This two-storey
building will provide additional office space, conference rooms and a change
room with 100 lockers and showers. The annex will be connected to the existing
administration building by a two-storey enclosed, heated causeway.
PLANT MAINTENANCE BUILDING EXPANSION

Maintenance and on-site repairs for process plant equipment will be carried out
separately from mine equipment maintenance. Plant maintenance work will be
done in an existing dedicated maintenance building. The building expansion will
increase floor space by 50% and will include a 10-t overhead crane and two jib
cranes.
PLANT WAREHOUSE ANNEX

The plant warehouse annex will be located east of the main plant warehouse. It
will provide additional enclosed, heated warehouse space with a concrete slabon-grade floor.
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TRUCK SHOP COMPLEX EXPANSION

Maintenance and on-site repairs for the expansion’s mine vehicles will be
provided for in an expanded existing truck shop complex. The truck shop
complex expansion will consist of adding:
•
•
•

eight heavy-vehicle bays
a 50-t overhead crane
two jib cranes

VEHICLE WASH, SERVICE AND TIRE-CHANGE FACILITIES
Wash Facility

A new, three-bay vehicle wash facility will be provided for washing all the light
and heavy mine and staff vehicles. Generally, vehicle wash water will be
recycled with slip streams. The wash bay facility is planned to be located to the
east of the existing truck shop complex.
Service Facility
Support Vehicles

A new, seven-bay vehicle service facility for servicing mine support vehicles will
be provided. This facility is tentatively planned to be located to the northeast of
the existing truck shop complex.
Light Vehicles

A new, eight-bay vehicle service facility for servicing light vehicles will be
provided. This facility will be located south of the existing truck shop complex.
Tire-Change Facility

A new, four-bay vehicle tire-change facility will be provided for repairing or
changing the tires of the heavy mine vehicles. The vehicle tire-change facility
will be located east of the existing truck shop complex.
UNHEATED WAREHOUSE ANNEX

A new, unheated, 900-m2 mine warehouse annex will be provided to store mine
vehicle parts that can be ambient stored but need protection from the elements.
The unheated warehouse will be located northeast of the existing truck shop
complex.
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LEASE 90 MINE OPERATIONS SUPPORT FACILITY

A new, 1,365-m2 mine operations support facility will be provided at the
southern end of Lease 90 to support the requirements of the mining operation in
that area. The facility will provide:
•
•
•
•
•
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a single, heavy-vehicle bay to be used for minor vehicle servicing
change rooms
a first aid room
a lunchroom
offices
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Section 9.1
MATERIAL AND ENERGY BALANCES
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
MATERIAL BALANCES

SECTION SCOPE

This section summarizes the overall material, heat and energy balances for a
bitumen production level of 42,925 m3/cd from the expanded Muskeg River
Mine processing facilities.
For energy balances developed to determine the total energy consumption and
unit energy consumption rates for Muskeg River Mine, including the
temperatures of major process streams and unit operations, see Energy and Heat
Balances in Section 9.2.
MATERIAL BALANCE SCOPE

Material balances were developed for:
•
•
•
•

solids
water
bitumen
solvent

The overall material balance for a bitumen production rate of 42,925 m3/cd is
shown in:
•
•

Figure 9-1, on a tonnes per hour (calendar-day basis)
Figure 9-2, on a tonnes per hour (stream-day basis)

PROCESS MEASUREMENT SYSTEMS

The necessary measurement systems and instrumentation will be installed in
Muskeg River Mine expansion processing facilities to ensure that operations can
be effectively and efficiently managed.
The emphasis will be on process stream measurements that will enable key
performance parameters in the following areas to be controlled and monitored:
•
•
•

April 2005

products and production
bitumen extraction and hydrocarbon recovery
water intake, disposal and recycle
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PROCESS MEASUREMENT SYSTEMS (cont’d)

•
•
•

tailings processing and disposal
energy consumption
air emissions

The systems and equipment used to obtain operational data for regulatory
reporting will be based on sound engineering practices and will meet or exceed
the:
•

American Petroleum Institute (API) Manual of Petroleum Measurement
Standards

•

recognized industry recommended practices and standards

Operational information will be reported to the EUB through the Monthly Oil
Sands Processing Plant Statement, S-23.
OIL SANDS FEED

The Muskeg River Mine expansion processing facilities will be designed to
accommodate a variety of seasonal and ore-grade scenarios. The Muskeg River
Mine oil sands feed has been characterized as low, average and high grade. The
low- and high-grade ores each represent 20% of the total plant feed. The averagegrade ore represents 60% of the total plant feed.
OPERATING SEASONS

For design purposes, the operating year consists of the following seasons:
•
•

winter
summer

The winter season represents 58%, and the summer season represents 42% of the
total annual operating time.
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Oil Sands Ore

Oversize Rejects

MATERIAL BALANCES

1,008
2,204
0
16,941

8,630
0
0
43

45
45
0
667

9,593
2,159
0
16,318

Slurry Preparation
(Breakers)

Hot Process
Water
2,765
0
0
14

1,375
2,001
0
443

3

Dilute Bitumen

Solvent Recovery
Unit

0
1,789
550
0

Make-Up Solvent

0
1,789
4,115
0

283
0
0
0

1,481
2,001
0
443

10,982
157
0
15,889

Extraction Tailings

176
0
0
0

69
0
0
0

Process and
Gland Water

Vent Condensate

Froth Treatment

0
0
531
0

Water and Steam

Deaeration and
Screening

0
0
553
0

Process and
Gland Water

Extraction

Dry Bitumen Production = 42,925 m /cd = 1,789 t/h

0
1,789
550
0

Legend
t/h
Water
Bitumen
Solvent
Solids

0
0
4,649
0

Tailings Solvent
Recovery Unit

1,515
217
546
453
1,804
217
4
453

Froth Treatment
Tailings

Figure 9-1: Overall Material Balance on Calendar-Day Basis
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Oil Sands Ore

Oversize Rejects

MATERIAL BALANCES

1,356
2,967
0
22,802

11,616
0
0
58

61
61
0
898

12,911
2,905
0
21,963

Slurry Preparation
(Breakers)

Hot Process
Water
3,721
0
0
19

Solvent Recovery
Unit

0
2,128
654
0

Make-Up Solvent

0
2,128
4,895
0

1,994
2,694
0
596

1,762
2,380
0
527

180
0
0
0

71
0
0
0

Extraction Tailings

Process and
Gland Water

Vent Condensate

Froth Treatment

0
0
631
0

Water and Steam

Deaeration and
Screening

0
0
658
0

336
0
0
0

14,782
212
0
21,385

1,851
2,694
0
596

3

Dilute Bitumen

Process and
Gland Water

Extraction

Dry Bitumen Production = 51,072 m /sd = 2,128 t/h

0
2,128
654
0

Legend
t/h
Water
Bitumen
Solvent
Solids

0
0
5,530
0

Tailings Solvent
Recovery Unit

1,762
252
635
527
2,098
252
4
527

Froth Treatment
Tailings

Figure 9-2: Overall Material Balance on Stream-Day Basis
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Section 9.2
MATERIAL AND ENERGY BALANCES
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
ENERGY AND HEAT BALANCES

OPERATING SCENARIOS

To address the expected range of conditions, energy and heat balances have been
developed for a 40°C process temperature for six operating scenarios:
•
•
•
•
•
•

winter low-grade ore (see Figure 9-3)
winter average-grade ore (see Figure 9-4)
winter high-grade ore (see Figure 9-5)
summer low-grade ore (see Figure 9-6)
summer average-grade ore (see Figure 9-7)
summer high-grade ore (see Figure 9-8)

Energy Inputs

The energy inputs include:
•
•
•
•
•
•
•

sensible heat and heating value from oil sands feed
makeup water
heating value from burning natural gas
electrical power
heating value from diesel fuel
heating value from gasoline
sensible heat and heating value from makeup solvent

Sensible heat is the heat absorbed or evolved by a substance during a change of
temperature that is not accompanied by a change of state.
Energy Outflows

Energy outflows include sensible heat and heating values in the:
•
•
•
•
•
•
•
•

April 2005

bitumen product
froth storage
ore rejects
electrical power
tailings
blowdown
cooling tower
other losses
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Energy Outflows (cont’d)

Table 9-1 summarizes the mine and process energy consumption per unit of
bitumen, ignoring the heating value of bitumen feed and makeup solvent.
Table 9-1: Process Energy Consumption
Season

Ore Grade
(wt% Bitumen)

Heating Value
3
(GJ/m of Bitumen)

Low

5.34

Average

4.26

High

3.87

Low

5.14

Average

3.87

High

3.72

Winter

Summer

MAJOR PROCESS FLOWS

Major process stream flow rates and the associated stream temperatures on a
stream-day basis are shown in:
•
•

Figure 9-9 for winter average-grade ore conditions
Figure 9-10 for summer average-grade ore conditions

THERMAL ENERGY REQUIREMENTS

Table 9-2 compares the winter and summer average unit thermal energy
requirements for average-grade ore. This is a measure of the energy required to
heat process water and create process steam at 100% efficiency as a function of
bitumen produced.
Table 9-2: Comparison of Thermal Energy Requirements
Operating Scenario

Bitumen
(GJ/m3)

Winter low-grade ore

4.24

Winter average-grade ore

2.81

Winter high-grade ore

2.56

Summer low-grade ore

3.12

Summer average-grade ore

2.36

Summer high-grade ore

2.35

The unit thermal energy requirement differs from the overall mine and process
unit energy consumption, because it expresses the thermal energy requirements
for conditioning, separation and froth treatment only, without regard for the
source of the required heat. For example, using heat exchangers reduces the
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overall mine and process unit energy consumption by reducing the natural gas
use, but does not change the thermal energy requirements for the process.
To reduce demand on the water heating system, waste heat will be recovered to
process water by exchanging process water with:
•
•
•

tailings to the tailings pond (preheat)
product and tailings diluent recovery units
froth in the froth treatment

The process design will make significant use of heat exchangers to obtain the
highest practical heat efficiency.
Sensible Heat
Oil Sands
Feed

-13 GJ/h

Sensible Heat

Bitumen Heating
Value (HV)

88,571 GJ/h

Make-Up
Water

1,207 GJ/h

Solvent HV

20,804 GJ/h

Bitumen HV

59,125 GJ/h

88,558 GJ/h

128 GJ/h

Sensible Heat
Bitumen HV

81,136 GJ/h

60 GJ/h
8,702 GJ/h

8,762 GJ/h

6,395 GJ/h

Natural Gas

Production
3
36,308 m /sd
3
1,513 m /h

972 GJ/h

Electrical
Power

Sensible Heat
Bitumen HV

2,631 GJ/h

2,684 GJ/h
316 GJ/h

555 GJ/h
Sensible Heat
41 GJ/h

Gasoline

Solvent HV
Bitumen HV

Sensible Heat

Solvent HV

20,944 GJ/h

18,113 GJ/h

21,522 GJ/h

95 GJ/h

Total Energy Input = 117,592 GJ/h

Electrical
Power

135 GJ/h

5 GJ/h

20,939 GJ/h

Ore Rejects

3,274 GJ/h

3,077 GJ/h
Make-Up
Solvent

Froth Storage

53 GJ/h

228,378 bbl/sd

Diesel

Bitumen
Product

Tailings
Other Losses
Blowdown

Total Energy Output = 117,592 GJ/h

Figure 9-3: Winter Low-Grade Ore Heat and Energy Balance

April 2005

Shell Canada Limited

9-7

Section 9.2
MATERIAL AND ENERGY BALANCES

Sensible Heat
Oil Sands
Feed

Bitumen Heating
Value (HV)

ENERGY AND HEAT BALANCES

-17 GJ/h

121,775 GJ/h

Sensible Heat
Solvent HV

30,517 GJ/h

Bitumen HV

86,732 GJ/h

121,758 GJ/h

1,676 GJ/h

Make-Up
Water

1,771 GJ/h

Sensible Heat
Bitumen HV

119,020 GJ/h

87 GJ/h
12,765 GJ/h

12,852 GJ/h

6,229 GJ/h

Natural Gas

Production
3
53,261 m /sd
3
2,219 m /h

972 GJ/h

Electrical
Power

Sensible Heat
Bitumen HV

3,352 GJ/h

3,419 GJ/h
316 GJ/h

555 GJ/h
Sensible Heat
41 GJ/h

Gasoline

Solvent HV
Bitumen HV

Sensible Heat

Solvent HV

18,926 GJ/h

30,723 GJ/h

22,898 GJ/h

95 GJ/h

Total Energy Input = 161,954 GJ/h

Electrical
Power

199 GJ/h

7 GJ/h

30,716 GJ/h

Ore Rejects

3,773 GJ/h

3,354 GJ/h
Make-Up
Solvent

Froth Storage

67 GJ/h

335,011 bbl/sd

Diesel

Bitumen
Product

Tailings
Other Losses
Blowdown

Total Energy Output = 161,954 GJ/h

Figure 9-4: Winter Average-Grade Ore Heat and Energy Balance
Sensible Heat
Oil Sands
Feed

-17 GJ/h

Sensible Heat

Bitumen Heating
Value (HV)

130,960 GJ/h

Make-up
Water

1,986 GJ/h

Solvent HV,

34,229 GJ/h

Bitumen HV,

97,280 GJ/h

130,943 GJ/h

1,701 GJ/h

Sensible Heat,
Bitumen HV,

133,495 GJ/h

97 GJ/h
14,318 GJ/h

14,415 GJ/h

6,363 GJ/h

Natural Gas

Production
3
59,738 m /sd
3
2,489 m /h

972 GJ/h

Electrical
Power

Sensible Heat,
Bitumen HV,

3,358 GJ/h

3,425 GJ/h
316 GJ/h

555 GJ/h
Sensible Heat
41 GJ/h

Gasoline

Solvent HV,
Bitumen HV,

Sensible Heat

Solvent HV

34,459 GJ/h

16,004 GJ/h

20,057 GJ/h

95 GJ/h

Total Energy Input = 175,033 GJ/h

Electrical
Power

223 GJ/h

7 GJ/h

34,452 GJ/h

Ore Rejects

3,830 GJ/h

3,230 GJ/h
Make-up
Solvent

Froth Storage

67 GJ/h

375,755 bbl/sd

Diesel

Bitumen
Product

Tailings
Other Losses
Blowdown

Total Energy Output = 175,033 GJ/h

Figure 9-5: Winter High-Grade Ore Heat and Energy Balance
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Sensible Heat
Oil Sands
Feed

ENERGY AND HEAT BALANCES

101 GJ/h

Sensible Heat

Bitumen Heating
Value (HV)

86,208 GJ/h

Make-Up
Water

1,197 GJ/h

Solvent HV

20,620 GJ/h

Bitumen HV

58,605 GJ/h

86,309 GJ/h

1,236 GJ/h

Sensible Heat
Bitumen HV

80,421 GJ/h

60 GJ/h
8,625 GJ/h

8,685 GJ/h

4,786 GJ/h

Natural Gas

Production
972 GJ/h

Electrical
Power

Sensible Heat

3
35,988 m /d
3
1,500 m /h

Bitumen HV

1,024 GJ/h

1,045 GJ/h
316 GJ/h

555 GJ/h
Sensible Heat
41 GJ/h

Gasoline

Solvent HV
Bitumen HV

Sensible Heat

Solvent HV

17,953 GJ/h

20,768 GJ/h

21,028 GJ/h

95 GJ/h

Total Energy Input = 114,666 GJ/h

Electrical
Power

134 GJ/h

13 GJ/h

20,755 GJ/h

Ore Rejects

2,940 GJ/h

3,077 GJ/h
Make-Up
Solvent

Froth Storage

21 GJ/h

226,366 bbl/sd

Diesel

Bitumen
Product

Tailings
Other Losses
Blowdown

Total Energy Output = 114,666 GJ/h

Figure 9-6: Summer Low-Grade Ore Heat and Energy Balance
Sensible Heat
Oil Sands
Feed

Bitumen Heating
Value (HV)

132 GJ/h

120,416 GJ/h

Sensible Heat
Solvent HV

30,689 GJ/h

Bitumen HV

87,221 GJ/h

120,548 GJ/h

1,614 GJ/h

Make-up
Water

1,781 GJ/h

Sensible Heat
Bitumen HV

119,691 GJ/h

87 GJ/h
12,837 GJ/h

12,925 GJ/h

5,408 GJ/h

Natural Gas

Production

Electrical
Power

3
53,561 m /sd
3
2,232 m /h
336,899 bbl/sd

875 GJ/h

Sensible Heat
Bitumen HV

1,326 GJ/h

1,352 GJ/h
219 GJ/h

Sensible Heat
41 GJ/h

Gasoline

Solvent HV
Bitumen HV

Sensible Heat

Solvent HV

30,907 GJ/h

19,033 GJ/h

23,067 GJ/h

95 GJ/h

Total Energy Input = 159,947 GJ/h

Electrical
Power

200 GJ/h

18 GJ/h

30,889 GJ/h

Ore Rejects

3,834 GJ/h

2,600 GJ/h
Make-up
Solvent

Froth Storage

27 GJ/h

555 GJ/h

Diesel

Bitumen
Product

Tailings
Other Losses
Blowdown

Total Energy Output = 159,947 GJ/h

Figure 9-7: Summer Average-Grade Ore Heat and Energy Balance
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Sensible Heat
Oil Sands
Feed

ENERGY AND HEAT BALANCES

133 GJ/h

Sensible Heat

Bitumen Heating
Value (HV)

129,254 GJ/h

1,991 GJ/h

Solvent HV

34,316 GJ/h

Bitumen HV

97,529 GJ/h

129,387 GJ/h

1,562 GJ/h

Make-Up
Water

Sensible Heat
Bitumen HV

133,836 GJ/h

98 GJ/h
14,354 GJ/h

14,452 GJ/h

6,003 GJ/h

Natural Gas

Production
972 GJ/h

Electrical
Power

3
59,891 m /d
3
2,495 m /h

Sensible Heat
Bitumen HV

1,326 GJ/h

1,352 GJ/h
316 GJ/h

555 GJ/h
Sensible Heat
41 GJ/h

Gasoline

Solvent HV

16,045 GJ/h

20,030 GJ/h

22 GJ/h

34,540 GJ/h

34,562 GJ/h

95 GJ/h

Total Energy Input = 173,081 GJ/h

Electrical
Power

223 GJ/h

3,000 GJ/h
Make-Up
Solvent

Ore Rejects

3,762 GJ/h

Solvent HV
Bitumen HV

Sensible Heat

Froth Storage

27 GJ/h

376,715 bbl/sd

Diesel

Bitumen
Product

Tailings
Other Losses
Blowdown

Total Energy Output = 173,081 GJ/h

Figure 9-8: Summer High-Grade Ore Heat and Energy Balance

Oil Sands Feed
Mass Flow
Temperature

684,000 t/sd
-0.5°C

Slurry Water
Mass Flow
Temperature

275,483 t/sd
72°C

Dilution Water
Mass Flow
Temperature

88,616 t/sd
40°C

Steam
Mass Flow
Temperature

Solvent Make-Up
1,365 t/sd
186°C

Mass Flow
Temperature

Conditioning

Separation

Froth Heating and Treatment

40°C

40°C

33°C

Rejects
Mass Flow
Temperature

34,200 t/sd
40.8°C

Extraction Tailings
Mass Flow
Temperature

885,631 t/sd
37°C

Froth Treatment Tailings
Mass Flow
Temperature

88,563 t/sd
0°C

18,579 t/sd
5°C

Dilute Bitumen
Mass Flow
Temperature

78,547 t/sd
33°C

Figure 9-9: Major Process Flows, Winter Operation, Average-Grade Ore
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Oil Sands Feed
Mass Flow
Temperature

676,368 t/sd
4°C

Slurry Water
Mass Flow
Temperature

281,894 t/sd
67°C

ENERGY AND HEAT BALANCES

Dilution Water
Mass Flow
Temperature

91,123 t/sd
40°C

Steam
Mass Flow
Temperature

Solvent Make-Up
1,300 t/sd
186°C

Mass Flow
Temperature

Conditioning

Separation

Froth Heating and Treatment

40°C

40°C

33°C

Rejects
Mass Flow
Temperature

13,527 t/sd
40.8°C

Extraction Tailings
Mass Flow
Temperature

906,866 t/sd
37.7°C

Froth Treatment Tailings
Mass Flow
Temperature

88,976 t/sd
0°C

18,683 t/sd
15°C

Dilute Bitumen
Mass Flow
Temperature

78,989 t/sd
33°C

Figure 9-10: Major Process Flows, Summer Operation, Average-Grade Ore

April 2005

Shell Canada Limited

9-11

Section 10.1
WATER MANAGEMENT
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

SCOPE

Since 1999, Albian Sands has been implementing an approved site water
management plan at Muskeg River Mine. The Muskeg River Mine Expansion
Project will continue to manage water resources based on the existing plan, and
will take advantage of key lessons learned from the construction and operation of
Muskeg River Mine. Examples of accumulated information include hydrological,
hydrogeological and water quality monitoring data that have helped verify
predictions and understand performance. Examples of knowledge gained include
site procedures for the design and operation of drainage ditching systems and
associated sedimentation ponds.
This section describes water management for the expansion project, including:
•

water management activities, such as surface water and groundwater
management

•

water use

•

the water balance

•

the application for renewal and amendment of the Water Act licence

OBJECTIVES

The Muskeg River Mine Expansion Project’s development and operation plans
have made water conservation a primary objective.
Objectives of the water management plan are to:

April 2005

•

ensure the availability of water quantity and quality to meet the expansion
project’s requirements

•

minimize aquatic effects on receiving streams and lakes

•

minimize the consumption of fresh water
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WATER MANAGEMENT STRATEGIES

The existing water management plan and water balance will be updated to
include expansion activities, and will be based on increasing the average mine
production plan to 42,930 m3/cd (270,000 bbl/cd) by 2009. Water use and the
quality of operating streams will be monitored regularly throughout operations to
guide continuous improvement initiatives. Monitoring will be expanded to
comply with the renewed EPEA approval for the expanded Muskeg River Mine.
Site water management strategies include:

10-2

•

effectively separating and managing clean water and process-affected water
streams for maximum operational efficiency. Clean drainage and runoff
water that meets water quality standards will be released to the environment.
Process-affected water or water that comes in contact with oil sands and that
is not suitable for discharge will be collected within a closed-circuit system
and used in the process.

•

allowing surface water from undeveloped areas to continue to flow to nearby
streams

•

effectively managing site water inventories to reduce peak raw water
diversion from the Athabasca River

•

recycling wastewater and using it in the process

•

reducing losses to evaporation

•

minimizing the potential for seepage to the Muskeg River and Jackpine
Creek
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WATER MANAGEMENT
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
EXPANSION PROJECT WATER MANAGEMENT
ACTIVITIES
NEW WATER MANAGEMENT ACTIVITIES

New water management activities associated with the expansion project will be:
•

general surface drainage (muskeg and overburden dewatering) and clean
water release from the additional mining areas. Two areas predicted to
produce the most drainage volumes are:
•
•

the Muskeg River granular deposit
Sharkbite Channel

•

expansion of the existing closed-circuit industrial (process-affected) water
system

•

construction and operation of the Mills Creek sedimentation pond

•

basal aquifer depressurization of the additional mining areas

SCHEDULE OF NEW WATER MANAGEMENT ACTIVITIES

Table 10-1 lists the schedule of new water management activities during
construction and operation of the expanded Muskeg River Mine. For information
on the revised closure drainage plan for the expansion project, see
Volume 3, Appendix 3-2, Closure Drainage Plan.
Table 10-1: Schedule of New Water Management Activities
Date

Activity

2007

Construct the first Sharkbite area diversion channel to direct surface flow around the Muskeg River
granular deposit and start drainage of the granular deposit.

2007

Begin muskeg drainage and overburden dewatering of the Lease 90 area.

2008

Construct the new potable water treatment plant. Convert the existing groundwater potable water
system to treated Athabasca River water supplied by the existing water intake system.

2009

Depressurize the basal aquifer in the Lease 90 area.

2012

Construct the second Sharkbite area diversion channel to direct surface flow around the Muskeg
River granular deposit.

2012

Drain muskeg and dewater overburden within the Mills Creek watershed.

2012

Divert Athabasca River water into the new Mills Creek sedimentation pond to maintain flows in Mills
Creek and Isadore’s Lake during operations.

2018

Depressurize the basal aquifer in the Sharkbite area in advance of mining.

2022

Begin to drain and dewater the Sharkbite Channel.
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SURFACE DRAINAGE AND CLEAN WATER RELEASE

The water management plan for clean water sources will control clean water
within an open-circuit drainage and diversion system. Details of the new surface
runoff collection, conveyance and discharge systems for the expansion project
will be developed during the detailed engineering phase. To comply with
regulatory requirements, approval for these systems will be obtained before their
construction begins.
Clean water will be discharged to natural receiving streams to maintain aquatic
ecosystems. Sources of clean water will be:
•

drainage from undisturbed areas

•

muskeg drainage and overburden dewatering

•

runoff from:
•
•
•

•

off-site roads
reclamation material stockpile areas
overburden disposal areas (OBDAs)

mine surface runoff, where water quality objectives can be achieved before
water is discharged to receiving watercourses

Design Criteria

The following criteria were adopted for designing clean water handling facilities:
•

clean water conveyance systems and any water storage not contained by
dams, as defined by the Canadian Dam Association (CDA), will be designed
to accommodate the 100-year flood event

•

all storage facilities contained by dams will be designed according to CDA
guidelines

•

water from undisturbed areas and cleared areas might be released to natural
receiving waters, without treatment in sedimentation ponds, if the
conveyance facilities are designed to prevent erosion during the 10-year
flood event

At the existing Muskeg River Mine, sedimentation ponds to treat drainage water
during construction were successful and all water management objectives were
achieved.
Additional clean water facilities proposed for the expansion project are:
•

10-4

three sedimentation ponds and two discharge points to the Muskeg River in
the Sharkbite area
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•

three sedimentation ponds and two discharge points to the Muskeg River in
the Lease 90 area

•

one sedimentation pond and one discharge point to Mills Creek near the
West Pit area

Figure 10-1 shows the proposed locations of additional clean water sedimentation
ponds and surface water discharge points for the expansion project.
Muskeg Dewatering and Surface Runoff

Muskeg will be drained to prepare the additional project areas for stripping and
mining operations. Water from muskeg drainage dewatering might contain
suspended solids. Therefore, this water will be routed through sedimentation
(polishing) ponds before it is released to receiving streams.
Ditching drainage systems and sedimentation ponds will be constructed during
site preparation for the new areas for the expansion project. Sedimentation ponds
for collecting and treating muskeg drainage and surface runoff will use the same
design that has been successfully demonstrated at Muskeg River Mine.
Sedimentation ponds will have oil separation capabilities if water has come in
contact with oil sands. Oil that is separated will be collected and sent to an
appropriate disposal or recycling facility. Sedimentation ponds will be designed
to contain and convey flows for all hydrological conditions up to the 100-year
flood, with controlled spillage to prevent failure of the facility.
Surface runoff from roads will flow into nearby muskeg, where it will be filtered.
Runoff from some roads containing a high sediment load will, where necessary,
be directed to nearby sedimentation ponds.
Surface runoff from reclamation stockpile areas will be discharged to natural
receiving waters following treatment in sedimentation ponds.
Surface runoff from overburden disposal areas might be routed to either the
mine’s closed-circuit system, i.e., drainage to the recycle pond, or to natural
receiving waters after treatment, depending on the final mine configuration,
topography and water quality. Before surface runoff from overburden disposal
areas is discharged to natural receiving waters, its treatment will involve
sediment trapping in sedimentation ponds and oil separation.
Overburden Dewatering

Overburden is mostly composed of silt, clay and sand. Generally, ditches will be
used to dewater thin, shallow deposits, i.e., less than 4 to 5 m below ground.
Sumps will be used to dewater deposits that occur between 5 and 10 m below
ground. Where deposits are thick and extend to depths greater than 10 m,
dewatering wells will be used.

April 2005
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Overburden Dewatering (cont’d)

Preliminary estimates of yields from these deposits are based on the available
hydrogeological data. The specific number and location of dewatering wells
and sumps will be defined before construction begins. The water will be
released to the Muskeg River to sustain natural flow levels. Additional
information on the hydrogeology of the expansion project area is described
in Volume 3, Section 5.3, Hydrogeology.
For the expanded Muskeg River Mine, the predicted overburden dewatering rates
are expected to range between 0.07 and 1.97 Mm3/a. This rate does not include
the Muskeg River granular deposit and Sharkbite Channel dewatering.
Muskeg River Granular Deposit

The Muskeg River granular deposit contains coarse sand and gravel, and is
located along the western side of the Sharkbite area. The deposit will be
dewatered, starting in 2007, so that the resource can be excavated and used to
support the expansion project. In this area, ditches will be used to dewater thin,
shallow deposits, i.e., less than 4 to 5 m below ground. Sumps will generally be
used to dewater deposits that occur between 5 and 10 m below ground. Where
deposits are thick and extend to depths greater than 10 m, dewatering wells will
be used.
The predicted dewatering rate for the Muskeg River granular deposit area
(surface drainage and groundwater pumping) ranges between 0.3 and 3.5 Mm3/a
(see Volume 3, Section 5.3, Hydrogeology).
In addition, a catchment diversion channel system will be installed to intercept
natural runoff from upstream drainage areas and to convey the flow around the
area of the Muskeg River granular deposit and directly to the Muskeg River. This
channel system will:
•
•
•

enable access to the Muskeg River granular deposit for use in construction
enable future oil sands mining activities, including placement of overburden
maintain downstream flows in the Muskeg River

A small, unnamed creek flows through the Sharkbite area and will be diverted
around the proposed development and discharged to the Muskeg River. The
creek will be diverted in 2007 at the onset of dewatering activities within the
Sharkbite area. The diversion channel will be operational until 2012, when it will
be moved.
A new diversion channel, will be operational from 2012 until about 2020, when
the area will be mined out. Both diversion channels will be designed to convey
the 100-year flood event with 0.6 m of freeboard.
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Figure 10-1: Sedimentation Ponds and Discharge Points
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Sharkbite Channel

The Sharkbite Channel contains sands and gravels, and is located in the
southeastern portion of the Sharkbite area. In this area, sumps will generally be
used to dewater deposits that occur between 5 and 10 m below ground. Where
deposits are thick and extend to depths greater than 10 m, dewatering wells will
be used. Dewatering activities are estimated to start in 2022 and last for
approximately 10 years, with the rate of drainage and dewatering ranging from
1.3 to 4.7 Mm3/a.
For additional information on the Sharkbite Channel, see Volume 3, Section 5.3,
Hydrogeology.
CLOSED-CIRCUIT INDUSTRIAL WATER SYSTEM

The water management plan requires that water coming in contact with the
industrial area be recycled and used in the process. This reduces the river
make-up requirements from the Athabasca River for the Muskeg River Mine. To
meet this requirement, the existing closed-circuit industrial water system will be
expanded to collect process-affected water within the new mining areas.
Additional information on the expansion-related water management
infrastructure will be provided during the detailed engineering phase. Approval
for updated plans will be obtained before construction.
Sources

Sources of industrial (process-affected) runoff water are:
•
•
•

the plant site, including the ore preparation area
the external tailings disposal area
mine pit runoff and drainage

Plant Site Runoff

During operations, runoff from these sources will be collected within a closedcircuit system and used in the process. Runoff from the plant site will be
collected with the treated plant wastewater and sent to the process water
recycling pond. Ditches designed and built to avoid ponding will collect the onsite road drainage within the plant and ore preparation areas. Culverts will be
provided at road crossings. The water will be treated in sedimentation ponds to
remove oil before being mixed with the closed-circuit industrial water system for
recycling.
External Tailings Disposal Area Runoff

For tailings water and runoff from the external tailings disposal area, consistent
with current operations, a significant amount of the water that is required to
transport process tailings to the disposal sites will be recycled via a reclaim
system. Runoff from the external surface of the tailings dyke and tailings seepage
10-8
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collected at the seepage pond within the perimeter ditch will be pumped into the
external tailings disposal area.
Mine Pit Runoff and Drainage

Mine pit drainage will generally be collected in the closed-circuit industrial water
system and recycled. However, in some areas where water quality standards can
be attained, runoff could be directed to sedimentation ponds and released to the
surrounding muskeg. Details on the conveyance and storage of water in the
closed-circuit industrial water recycle system will parallel the existing systems at
Muskeg River Mine.
Capacity

A conservative maximum estimate for the expanded closed-circuit system is
based on a maximum area of 94 km2. On the basis of this area, and an annual
runoff estimate during operations of 140 mm, the maximum annual runoff
diversion for the closed-circuit system is about 13.1 Mm3/a.
DEVELOPMENT OF MILLS CREEK SEDIMENTATION POND

The Mills Creek sedimentation pond, a new feature of the water management
plan to support the expansion project, will be implemented starting in about
2012.
Mills Creek is a small creek that drains a lowland area of 23 km2 west of the
Muskeg River basin. The creek directs surface runoff to Isadore’s Lake. Mine
development activities that will affect flows in Mills Creek, include:
•
•
•
•

land clearing
muskeg drainage and overburden dewatering
closed-circuit operations of the project
operations of Syncrude’s Aurora North project

Disturbance in the Mills Creek watershed will be gradual and will reach a
maximum in 2026 when the total drainage area is reduced by about 90%. Natural
flows in Mills Creek will be re-established after progressive reclamation
activities are completed within the watershed. It is necessary, therefore, to
preserve the lake inflows during mine operation since the lake has traditional use
and ecological value.
The proposed mitigation measures to sustain Isadore’s Lake during mine
operation include diverting Athabasca River water through the existing Albian
Sands raw water pipelines to a sedimentation pond, and discharging it to the
lower section of Mills Creek. Once the water in the sedimentation pond reaches
suitable total suspended solids (TSS) criteria, water will be released from the
sedimentation pond to Mills Creek at a rate adequate to maintain the mean
monthly flows in Mills Creek.

April 2005
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DEVELOPMENT OF MILLS CREEK SEDIMENTATION POND (cont’d)

TSS concentrations in the Athabasca River are high between April and August,
compared to the low TSS concentrations in Mills Creek. The suspended solids in
Athabasca River water mainly comprise clay particles, according to field
observations. Therefore, a sedimentation pond will be required to allow the
suspended solids to settle before water is discharged from the pond to Mills
Creek.
The volume of water required to maintain monthly inflows to Isadore’s Lake
varies for each month, with a maximum of 0.98 Mm3/a.
Conceptual Design

A sedimentation pond will be built in about 2012. It will consist of an inlet pipe
to the pond and a pump station to move water from the pond to Mills Creek.
Additional information on the final design of the pond will be available during
detailed engineering and updated plans will be submitted for approval before
construction. The conceptual diversion scheme for Mills Creek is shown in
Figure 10-2.
The pond will be filled each year at an average rate of 0.3 m3/s during the months
of October and November, when the TSS concentrations in Athabasca River are
low (about 15 to 30 mg/L).
BASAL AQUIFER DEPRESSURIZATION

Depressurization of the basal aquifer is required for safe and efficient mine
operations. Basal aquifer depressurization at the Muskeg River Mine has been
ongoing since 2000, and the current system of six wells will be expanded, as
required. During development of the expansion project, additional
depressurization wells will be added to facilitate depressurization as the mine
advances. In other areas, depressurization will cease as pit backfilling and
reclamation occur.
The exact location and number of wells will be determined based on observed
groundwater levels in the basal aquifer and operational considerations. For the
expanded Muskeg River Mine, the maximum predicted basal aquifer dewatering
rates are 3.65 Mm3/a (see Volume 3, Section 5.3, Hydrogeology). Pipes from the
water depressurization wells will convey groundwater from the basal aquifers to
the currently active reclaim pond.
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OPTIMIZING WATER USE

The water management system for the expansion project will be designed to be
flexible, to maximize use of supplemental water sources and to maximize water
use efficiency.
PROCESS WATER QUANTITY AND QUALITY

There are no changes to the process water quantity and quality that have been
established for the existing Muskeg River Mine.
Primary Water Source

The Athabasca River will be the source of make-up water for the expansion
project because of its water quality and its supply characteristics.
The expansion project will use the existing Athabasca River intake structure at
Muskeg River Mine. The Athabasca River intake design has an approved
pumping capacity of 15,000 m3/h (4.17 m3/s). To support the expansion, one
additional vertical turbine pump will be installed to increase the current pumping
capacity of the system. The maximum annual make-up water requirements for
the expanded Muskeg River Mine will not exceed the current Albian Sands
Water Act licence allocation of 55.1 Mm3/a.
For additional information on the water intake system, see Section 8.2, Water
Systems.
Athabasca River Water Withdrawal

Albian Sands is committed to responsible management of the water resources in
the region and to continuous improvement of water use efficiency. Water
management practices will seek to monitor water use carefully, and to identify
and evaluate opportunities to reduce the make-up water requirements from
Athabasca River.
The estimated water withdrawal from Athabasca River for the expansion project
will vary, based on the phase of the expansion and the amount of available onsite supplemental groundwater and surface water. Surface water contributions
will fluctuate with climatic conditions and the size of the closed-circuit runoff
area.
April 2005
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Athabasca River Water Withdrawal (cont’d)

Groundwater yields from on-site dewatering are expected to vary as the
piezometric surface is lowered and as developments proceed on other leases in
the area.
Figure 10-3 is a profile of the predicted Athabasca River water diversion over the
project life (see Section 10.4, Water Balance). Water requirements for the
expansion project will be maintained within the existing water licence allocation
from the Athabasca River. The predicted annual withdrawal is expected to be
fairly constant because of the current inventory of reclaim water already
available and the other sources of water from aquifers and runoff.
Licence Limit = 55.1 M m3/a

60

Athabasca River Water (Mm3/a)

50

40

30

20

10

0
2007

2009

2011

2013

2015

2017

2019

2021

2023

2025

2027

2029

2031

2033

Year
Figure 10-3: Estimated Water Diversion from Athabasca River
The diversion estimates are based on the following design assumptions:
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•

a dry year (a year in which the total precipitation is below the normal amount
and, statistically, is likely to occur once in 100 years) contributing no surface
water to the water system

•

constant plant water loss, evaporation losses from raw water, recycle water,
the external tailings disposal area and consumptives uses
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a 50% error in the preliminary estimates of groundwater contribution and
seepage losses from the external tailings disposal area

Supplemental Water Sources

Supplemental process water will be supplied by:
•
•

runoff and seepage within the closed-circuit system
the basal aquifer

These on-site water sources are classified as supplemental sources because:
•
•

their flow quantities are temporal and seasonal
their reliability and longevity are only estimates from predictive modelling

Albian Sands proposes using the supplemental water sources for expansion
processes, as available, and will depend on the Athabasca River to the extent that
supplemental water sources are not available.
If water diversion quantities from the Athabasca River are constrained for short
periods of time during exceptional low-flow periods, process water requirements
will be maintained from water inventory in the external and in-pit tailings ponds.
POTABLE WATER

During the construction and operation of the expansion project, water will be
required for domestic use, such as drinking, bathing and washing. The quality of
this water will meet the Canadian standards for domestic water supply. Potable
water for the existing Muskeg River Mine is currently sourced from shallow
aquifer groundwater wells, and is treated. The wells will need to be removed
during mine expansion in about 2008. The groundwater well system will be
replaced with a new potable water treatment plant that will treat water from the
existing Athabasca River water intake structure.
For more information, see Section 8, Utilities and Infrastructure.
WATER WITHDRAWAL FOR PIT LAKES

After the operations phase is complete, Athabasca River water will be used
during closure activities to reduce the length of time necessary for filling the pit
lakes. The total withdrawal for this activity will be maintained within the current
maximum licence limit of 55.1 Mm3/a.
For further information on pit lakes, see Volume 3, Appendix 3-2, Closure
Drainage Plan.

April 2005
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WATER BALANCE ANALYSES

A detailed water balance is provided in Table 10-2. The water balance is based
on an average 42,930 m3/cd (270,000 bbl/cd) mine production plan.
The water balance analyses demonstrate that water conservation objectives will
be achieved and that a production plan can be supported within the existing
Albian Sands licence allocation of 55.1 Mm3/a from the Athabasca River.
BASIS OF ANALYSES

The water analyses were based on water inflow, outflow and accumulation.
Water Inflow

Water inflows include:
•
•
•

make-up water from Athabasca River
basal aquifer water
surface runoff within the closed-circuit system

Water Outflow

Water outflows include:
•
•
•
•
•

evaporation losses from waterbodies and the plant site
groundwater seepage
atmospheric losses in the process
domestic consumption
Mills Creek sedimentation pond filling

Water Accumulation

Water accumulates in the pores of:
•
•
•

April 2005
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sand caps
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Water Accumulation (cont’d)

Water is also found as:
•
•

10-18

free-standing water in external and in-pit disposal areas, for recycling
stored water in the water system, ponds and sumps
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Table 10-2: Summary of Annual Water Balance for Licence Amendment

Inflow (Mm³)

Outflow (Mm³)

Change in Storage (Mm³)

Recycle Inflows (Mm³)

Supplemental Sources

Year

Athabasca
River
Athabasca
Net
Withdrawal
River
Connate
(m³/hr)
Withdrawal Water

Total
Runoff
from
ClosedCircuit
Area

Seepage
from
Active
Mine Pit
Walls

Supplemental Sources

Dewatering
Muskeg Overburden
Basal Aquifer
Drainage Dewatering Depressurization

Muskeg
Gravel

ETDA
Sharkbite Total Evaporation
Channel Inflow
Loss

ETDA
Raw Water
Recycle
Seepage
Pond
Pond
Plus
Evaporation Evaporation Evaporation
Loss
Loss
Loss

In-Pit Tailing
ETDA
Disposal
Seepage
Area
Pond
Plant
Evaporation Evaporation
Losses
Loss
Loss

Mills
Creek
Pond

Total
Volume
Total
of Void
Outflow Water

Net
Change
in Water
Cap

Total
Storage
Change

Net
Runoff
Net
and
Connate Seepage
Water
Inflows

Dewatering

Basal Aquifer
Total
and
Supplemental
Depressurization
Sources

Recycle
Water
from
ETDA

Recycle
Water
Total
from In- Recycle
Pit Cell Inflows

I1

I2

I3

I4

I5

I6

I7

I8

I9

SI

O1

O2

O3

O4

O5

O6

O7

O8

SO

DS1

DS2

SDS

R1 =I2

R2 =I3+I4

R3 =I5+I6

R4 =I7

R2+R3+R4

R5

R6

SR

2007

5,135

38.7

5.07

0.00

0.05

0.45

1.15

1.68

0.00

0.00

47.1

0.54

0.01

0.01

0.10

2.23

0.00

0.00

0.00

2.88

45.80

-1.60

44.20

5.07

0.05

1.60

1.68

3.33

27.50

0.00

35.90

2008

5,473

41.2

5.24

0.00

0.04

0.60

0.99

1.61

0.00

0.00

49.7

0.45

0.01

0.01

0.11

2.23

0.00

0.00

0.00

2.81

48.30

-1.40

46.90

5.24

0.04

1.59

1.61

3.24

28.20

0.00

36.68

2009

6,433

48.5

6.42

0.00

0.07

0.93

0.91

1.88

0.00

0.00

58.7

0.70

0.01

0.01

0.12

2.23

0.21

0.00

0.00

3.28

54.40

1.00

55.40

6.42

0.07

1.84

1.88

3.79

28.00

0.00

38.21

2010

4,252

32.0

7.40

0.00

0.07

1.01

1.80

1.72

0.00

0.00

44.0

0.78

0.01

0.01

0.15

2.23

0.25

0.00

0.00

3.43

51.20

-10.60

40.60

7.40

0.07

2.80

1.72

4.59

23.60

30.22

65.81

2011

6,765

51.0

8.98

0.00

0.07

0.83

1.32

1.28

0.00

0.00

63.5

0.00

0.01

0.01

0.00

2.23

0.61

0.00

0.00

2.85

52.30

8.30

60.60

8.98

0.07

2.15

1.28

3.50

0.00

38.82

51.30

2012

6,298

47.4

8.72

0.00

0.09

0.87

1.01

0.82

0.00

0.00

59.0

0.00

0.01

0.01

0.00

2.23

0.77

0.00

0.45

3.46

56.90

-1.40

55.50

8.72

0.09

1.88

0.82

2.79

0.00

47.81

59.32

2013

6,643

50.0

8.38

0.00

0.07

0.80

0.92

0.18

0.00

0.00

60.4

0.00

0.01

0.01

0.00

2.23

0.65

0.00

0.52

3.41

53.50

3.50

57.00

8.38

0.07

1.73

0.18

1.98

0.00

39.04

49.40

2014

5,564

41.9

8.89

0.00

0.04

0.45

1.20

0.18

0.00

0.00

52.7

0.00

0.01

0.01

0.00

2.23

0.45

0.00

0.58

3.27

55.20

-5.80

49.40

8.89

0.04

1.65

0.18

1.87

0.00

51.84

62.60

2015

7,299

55.0

9.37

0.00

0.05

0.13

0.72

0.26

0.00

0.00

65.5

0.00

0.01

0.01

0.00

2.23

0.63

0.00

0.64

3.51

61.70

0.30

62.00

9.37

0.05

0.84

0.26

1.15

0.00

44.43

54.95

2016

7,216

54.4

9.42

0.00

0.07

0.00

0.00

0.33

0.00

0.00

64.2

0.00

0.01

0.01

0.00

2.23

0.84

0.00

0.71

3.78

61.10

-0.70

60.40

9.42

0.07

0.00

0.33

0.40

0.00

47.95

57.77

2017

7,301

55.0

9.32

0.00

0.07

0.00

0.00

0.38

0.00

0.00

64.8

0.00

0.01

0.01

0.00

2.23

0.87

0.00

0.77

3.88

60.90

0.00

60.90

9.32

0.07

0.00

0.38

0.46

0.00

46.62

56.40

2018

6,808

51.3

8.09

0.00

0.07

0.00

0.00

0.13

0.00

0.00

59.6

0.00

0.01

0.01

0.00

2.23

0.91

0.00

0.83

3.98

46.60

9.00

55.60

8.09

0.07

0.00

0.13

0.20

0.00

32.24

40.53

2019

4,967

37.4

7.92

0.00

0.07

0.00

0.00

0.16

0.00

0.00

45.6

0.00

0.01

0.01

0.00

2.23

0.94

0.00

0.90

4.08

48.60

-7.10

41.50

7.92

0.07

0.00

0.16

0.24

0.00

48.33

56.49

2020

7,226

54.4

8.28

0.00

0.09

0.00

0.00

0.16

0.00

0.00

63.0

0.00

0.01

0.01

0.00

2.23

0.98

0.00

0.96

4.18

55.60

3.20

58.80

8.28

0.09

0.00

0.16

0.26

0.00

38.75

47.29

2021

5,767

43.4

8.05

0.00

0.07

0.00

0.00

0.20

0.00

0.00

51.8

0.00

0.01

0.01

0.00

2.23

0.97

0.00

0.96

4.17

46.50

1.10

47.60

8.05

0.07

0.00

0.20

0.27

0.00

39.44

47.76

2022

5,719

43.1

8.09

0.00

0.27

0.00

0.00

0.22

0.00

0.00

51.7

0.00

0.01

0.01

0.00

2.23

0.96

0.00

0.96

4.17

55.60

-8.10

47.50

8.09

0.27

0.00

0.22

0.49

0.00

47.84

56.42

2023

7,297

55.0

7.96

0.00

0.68

0.00

0.00

0.26

0.00

0.00

63.9

0.00

0.01

0.01

0.00

2.23

0.96

0.00

0.96

4.16

54.60

5.10

59.70

7.96

0.68

0.00

0.26

0.93

0.00

34.13

43.02

2024

6,254

47.1

8.87

0.00

0.97

0.00

0.00

0.81

0.00

0.00

57.8

0.00

0.01

0.01

0.00

2.23

0.95

0.00

0.96

4.16

51.60

2.00

53.60

8.87

0.97

0.00

0.81

1.78

0.00

43.52

54.17

2025

5,456

41.1

7.88

0.00

1.04

0.00

0.00

0.93

0.00

0.00

51.0

0.00

0.01

0.01

0.00

2.23

0.95

0.00

0.96

4.16

45.10

1.70

46.80

7.88

1.04

0.00

0.93

1.97

0.00

38.64

48.49

2026

5,939

44.7

8.48

0.00

1.83

0.00

0.00

1.20

0.00

0.00

56.3

0.00

0.01

0.01

0.00

2.23

0.94

0.00

0.97

4.15

61.30

-9.20

52.10

8.48

1.83

0.00

1.20

3.03

0.00

51.58

63.09

2027

7,305

55.0

9.17

0.00

1.53

0.00

0.00

0.47

0.00

0.00

66.2

0.00

0.01

0.01

0.00

2.23

1.00

0.00

0.97

4.21

56.20

5.80

62.00

9.17

1.53

0.00

0.47

2.01

0.00

41.47

52.65

2028

6,551

49.4

9.53

0.00

1.43

0.00

0.00

0.26

0.00

0.00

60.6

0.00

0.01

0.01

0.00

2.23

1.06

0.00

0.97

4.27

55.50

0.80

56.30

9.53

1.43

0.00

0.26

1.68

0.00

49.06

60.27

2029

7,297

55.0

10.22

0.00

1.35

0.00

0.00

0.38

0.00

0.00

66.9

0.00

0.01

0.01

0.00

2.23

1.12

0.00

0.97

4.33

68.90

-6.30

62.60

10.22

1.35

0.00

0.38

1.73

0.00

57.34

69.29

2030

6,289

47.4

8.73

0.00

1.51

0.00

0.00

0.16

0.00

0.00

57.8

0.00

0.01

0.01

0.00

2.23

1.17

0.00

0.97

4.39

51.40

2.00

53.40

8.73

1.51

0.00

0.16

1.68

0.00

43.55

53.96

2031

7,298

55.0

9.58

0.00

0.53

0.00

0.00

0.26

0.00

0.00

65.3

0.00

0.01

0.01

0.00

2.23

1.23

0.00

0.97

4.45

61.70

-0.80

60.90

9.58

0.53

0.00

0.26

0.78

0.00

49.05

59.41

2032

7,294

55.0

9.58

0.00

0.00

0.00

0.00

0.20

0.00

0.00

64.7

0.00

0.01

0.01

0.00

2.23

1.22

0.00

0.97

4.43

56.30

4.00

60.30

9.58

0.00

0.00

0.20

0.20

0.00

35.25

45.03

2033

6,974

52.5

9.58

0.00

0.00

0.00

0.00

0.00

0.00

0.00

62.1

0.00

0.01

0.01

0.00

2.23

1.20

0.00

0.97

4.42

56.30

1.40

57.70

9.58

0.00

0.00

0.00

0.00

0.00

46.66

56.24

2034

4,755

35.8

9.58

0.00

0.00

0.00

0.00

0.00

0.00

0.00

45.4

0.00

0.01

0.01

0.00

2.23

1.19

0.00

0.97

4.40

75.70

-34.70

41.00

9.58

0.00

0.00

0.00

0.00

0.00

78.79

88.37
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Section 10.5
WATER MANAGEMENT
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
WATER ACT APPROVALS

WATER ACT APPROVALS

For the renewal and amendment changes required under the current Water Act
Licence 00071821-00-00 to support the expansion project, maximum predicted
values have been used.
Fence Line Area

The fence line area has increased. A map of the total disturbed fenceline area is
provided in Section 1, Overview. The total area for the expansion project is
12,474 ha.
Closed-Circuit Surface Diversion

The current licence contains a maximum surface diversion allocation of
3.83 Mm3/a for the closed-circuit system. The revised required maximum is
13.1 Mm3/a.
Basal Aquifer Diversion

The current licence has a maximum annual groundwater diversion of 7.13 Mm3.
The estimated maximum basal groundwater annual diversion rate for water that
will be used in the process is 3.65 Mm3/a. Therefore, the revised estimate is
within the current licence allocation.
APPLICATION FORM

The application form for the diversion of water and renewal of the water licence
is provided as Figure 10-4.

April 2005
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Section 10.5
WATER MANAGEMENT

WATER ACT APPROVALS

Application under the Water Act
for Approvals and/or Licences
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):

Home Telephone:

Bus. Telephone:

Albian Sands Energy Inc.

(

(403) 691-3111

Address (Street, PO Box, etc.):
th

400 4 Avenue S.W.

)

Place, Province:

Postal Code:

Fax:

Alberta

T2P 2H5

(403) 691-3650

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:

Keith Firmin

(403) 691-3682

(403) 691-3650

Project Description:
Tentative Starting Date: August 4, 1999
(if applicable)

Duration of Construction/Development:
Duration of Water Diversion/Use: Until 2054

Provide a detailed description including location of works and activities relating to the project and attach plans:
The request is for the renewal and amendment of Water Act licence 00071821-00-00 associated with operating the
Muskeg River Mine. This application is provided in conjunction with applications to amend EUB Approval 8512 and to
renew and amend AENV Approval 20809-00-00 related to the expansion of the Muskeg River Mine. Information
supporting the requested diversions and the waterworks is provided with the application in Volume 1, Section 10,
Water Management.

Figure 10-4: Water Act Application Form
April 2005
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Section 10.5
WATER MANAGEMENT

WATER ACT APPROVALS

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

Diversion/Activity Location
¼
sec
twp rge
m
24

095

11

Annual
Quantity
3
(m )

Rate of
Diversion
3
(m /s)

Is Construction
or Development
Required?
(Yes or No)

1. Athabasca River

SE

W4

55,100,000

3.33

No

2. Site runoff

Tributary of Muskeg River, Mills
Creek and Athabasca River

13,100,000

N/A

Yes

Purpose
Industrial processing
domestic and
diversion (drainage)

3

Note: 1. Includes 3,830,000 m approved under licence 20809-00-00.

Groundwater:
Date Well Drilled or
proposed drilling
date

Total
Depth
(m)

Well (proposed) Locations
¼
sec
twp
rge m

Production
Interval
(m)

Annual
Quantity
3
(m )

Purpose

7,130,000

Industrial processing

Pumping
Rate

1. General
groundwater
diversion
2.
3.

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.

April 28, 2005
Date of Signing

Signature

Keith Firmin

Albian Sands Energy Inc.

Print Name

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

Spruce Grove
250 Diamond Avenue
Spruce Grove AB T7X 4C7
Telephone: (780) 960-8600
Fax: (780) 960-8605

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
2938 - 11 Street, NE
Calgary, AB T2E 7L7
Telephone: (403) 297-6582
Fax:
(403) 297-2749

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

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

OFFICE USE:
File Number:

Fee Receipt Number:

Application ID:
Operation ID:

Notice Information:

Application Completion Date:

Priority Number:

Form GA1 (September 2002)

Figure 10-4: Water Act Application Form (cont’d)
April 2005
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Section 11.1
WASTE MANAGEMENT
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

SCOPE

The expansion of Muskeg River Mine will generate additional waste. This waste
will be managed in an environmentally responsible way, using existing facilities
and procedures already in place at the Muskeg River Mine site. Because there
will be no changes in the way waste is handled, this section reviews the expected
increase in volumes and provide details on the current waste management plans.
Managing waste during the expansion will include:
•
•
•
•

identifying, measuring and controlling waste
classifying waste
handling, storing and disposing of waste
tracking and reporting waste

Waste management activities will be closely monitored to:
•

ensure compliance with all applicable standards and regulations

•

encourage the most efficient use of resources through reducing, reusing,
recycling and recovering resources, where practical

PRINCIPLES OF WASTE MANAGEMENT
Minimizing and Recycling Waste

Expansion activities will follow the existing Waste Management Plan for the
Muskeg River Mine. The objective of the plan is to:
•

April 2005

minimize the quantities of waste generated by focusing on:
•

reducing waste at the source

•

controlling inventory

•

implementing purchasing criteria

•

replacing a material with one that produces less waste and a more benign
waste, where practical

Shell Canada Limited
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Section 11.1
WASTE MANAGEMENT

INTRODUCTION

Minimizing and Recycling Waste (cont’d)

•

recycle spent products or materials into usable materials at the project site or
with off-site, third-party recyclers and reclaimers, where practical

•

provide employee awareness and monitoring programs that include waste
minimization and recycling practices

Preventing Pollution

The pollution prevention hierarchy of priorities that will be incorporated into
expansion activities are:
1.
2.
3.
4.
5.

Avoid waste production.
Reduce waste.
Reuse and recycle waste.
Recover energy from waste.
Treat, contain or remediate waste.

MAJOR SUBSTANCES USED AT MUSKEG RIVER MINE

For a summary of the major substances used at Muskeg River Mine and their
classification under Canadian Environmental Protection Act (CEPA), see
Table 11-1. Substances listed under the CEPA include:

11-2

•

toxic chemicals (Schedule 1)

•

priority substances (PSL2)

•

substances on the National Pollutant Release Inventory (NPRI)

•

Track 1 substances targeted under Environment Canada’s toxic substances
management policy

Shell Canada Limited
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Section 11.1
WASTE MANAGEMENT

INTRODUCTION

Table 11-1: Major Substances Used at Muskeg River Mine
CEPA Substance Classification
Substance

Application

Schedule 1

PSL2

NPRI

Track 1

Methyl isobutyl carbinol (MIBC)

Enhance bitumen separation and air
attachment during slurry conditioning

Yes

No

No

No

Kerosene

Enhance bitumen separation and air
attachment during slurry conditioning

Yes

No

Yes 1

No

Process solvent

Selective precipitation of asphaltenes

Yes 2

No

Yes

No

Flocculant

Agglomeration of fine tailings

Yes

No

No

No

Defoamer
DFO – 3924

Surfactant to break foam in the
tailings solvent recovery unit (TSRU)

Yes

Yes

Yes

No

Phosphate
(di-sodium and tri-sodium)

Corrosion inhibitor in sulphur
recovery

Yes

No

No

No

Water disinfectant and biocide

Yes

No

No

Processing

Potable Water Treatment
Sodium hypochlorite
Raw water Cl2 biocide

Yes

No
3

Biocide to kill algae in raw water

Yes

No

No

Ferric chloride

Promote fines coagulation

Yes

No

No

No

Sulphuric acid

Maintain optimum pH for coagulation

Yes

No

Yes

No

Sodium hydroxide

Carbon dioxide control in reverse
osmosis

Yes

No

No

No

Regeneration brine salt (NaCl)

Regenerate zeolite softener

Yes

No

No

No

Buffer for pH control

Yes

No

No

No

Water Treatment

Boiler Water Treatment
Amine blend
(morpholene and
cyclohexylamine)
Note:
1. Substances requiring notification (e.g., naphthalene and toluene) will depend upon the source of the kerosene.
2. Assumes a typical Canadian product is purchased.
3. As chlorine.

April 2005
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Section 11.2
WASTE MANAGEMENT
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
HANDLING, STORAGE AND DISPOSAL

FACILITIES

Expansion activities will be supported by the existing waste management
facilities at Muskeg River Mine. The EPEA Approval 20809-00-00 (as amended)
allows for constructing and operating:
•
•
•

an on-site Class III landfill for the disposal of inert solid waste
a hazardous waste storage area
a sanitary sewage treatment plant

Waste Management Centre

The mine has a waste management centre that includes:
•
•
•
•

a hazardous waste storage building
a waste transfer station
a recycling complex
a scrap metal yard

The waste management centre supports reducing, reusing, recycling and
recovering materials as described in the mine’s Waste Management Plan.
Hazardous Waste Storage Building

The hazardous waste storage building complies with AENV’s Hazardous
Storage Guidelines, June 1998, as amended, and the Waste Control Regulation.
Waste is accepted into the facility in drums and tracked according to Industrial
Waste Identification and Management Options, May 1995, as amended.
Waste leaving the hazardous waste storage building is taken to either an
approved and regulated off-site hazardous waste disposal facility or an approved
recycler of hazardous recyclables.
Hazardous waste is transferred to off-site treatment or disposal facilities,
according to the federal Transportation of Dangerous Goods Regulation. The
Muskeg River Mine uses a licensed hazardous waste management company for
moving hazardous waste.
Waste Transfer Station

The waste transfer station is located within the waste management centre. Waste
materials can be brought to this location and deposited in labelled bins or drums,
April 2005
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Section 11.2
HANDLING, STORAGE AND DISPOSAL

WASTE MANAGEMENT

Waste Transfer Station (cont’d)

depending on the waste type. This area will also contain empty drums and
supplies required for the site to responsibly manage waste.
Recycling Complex

In the recycling complex building, recyclable items, such as paper, cardboard, pop
cans, batteries and gloves, are sorted before they are shipped to an off-site
recycler.
Scrap Metal Yard

The scrap metal yard is located within the waste management centre and is
segregated into areas for sorting and processing.
Sanitary Sewage Plant

The existing sanitary sewage treatment plant at Muskeg River Mine has
sufficient capacity to handle the incremental needs of the expansion project. The
sewage system includes:
•
•
•
•
•

piping
lift stations
a treatment plant
a sludge press
a septic tank

Sewage collected from plant buildings and extensions included in the expansion
project will be delivered through the existing buried pipeline to the sewage
treatment plant by existing or, if required, new local lift stations. In isolated
areas, sewage will be collected from septic tanks with a vacuum truck.
The treated effluent will be piped through an existing underground forced main
to the recycle water pond. Dry sludge from the sludge press will be hauled to the
Fort McMurray sewage lagoon for disposal.
SOURCES OF WASTE

Waste will be generated from several sources during the construction and
operation of the expansion project, including the:
•
•
•
•
•
•
•
•

11-6

construction camp
administration facilities
laboratory
kitchens
first-aid room
utilities and services
maintenance shops
process plant

Shell Canada Limited
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Section 11.2
HANDLING, STORAGE AND DISPOSAL

WASTE MANAGEMENT

TYPES OF WASTE

Each type of waste is assigned a waste category, each of which has different
handling and disposal requirements. For the waste disposal requirements for the
specific waste categories expected during the expansion project, see Section 11.3,
Waste Classification and Management.
The expansion project will generate four types of waste:
•

nonhazardous solid waste – Class II, nonhazardous combustible waste, and
Class III, nonhazardous inert solid waste

•

nonhazardous liquid waste

•

hazardous solid waste – Class Ia and Class Ib, wastes unsuitable for the Class
III landfill

•

hazardous liquid waste – Class Ia and Class Ib, wastes unsuitable for the
Class III landfill

To reduce its volume, waste will be recycled whenever practical.
Table 11-2 indicates the volume of waste currently generated by Muskeg River
Mine and the expected increase in volumes resulting from expansion activities,
by waste type.
Table 11-2: Muskeg River Mine Waste Volumes
Current
(t)

Waste Type

1

Expansion
(t)

2

Total
(t)

3

Nonhazardous solid waste:
• domestic waste

310

248

558

• inert waste

2,160

1,728

3,888

• scrap metal

1,145

916

2,061

1,214

971

2,185

Unknown

Unknown

Unknown

26

21

47

• solvent

38

30

68

• waste oil

912

730

1,642

3

2.5

5.5

• other

4

Nonhazardous liquid waste
Hazardous solid waste
Hazardous liquid waste:

• other

5

Note:
3

1. 2004 annual volumes of waste generated at 23,885 m /d (150,000 bbl/d).
3

2. Annual volumes of waste generated at 19,080 m /d (120,000 bbl/d) increased production.
3

3. Annual volumes of waste generated upon completion of expansion at 42,932 m /d (270,000 bbl/d).
4. Includes drilling mud, plastics, tires, oil filters, oily rags, grease, paper and cardboard.
5. Includes diesel, glycol, methanol and paint.

April 2005
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Section 11.2
HANDLING, STORAGE AND DISPOSAL

WASTE MANAGEMENT

Nonhazardous Waste
Nonhazardous Solid Waste

Domestic solid waste, including kitchen waste from the construction camp and
offices, will be collected in bear-proof waste bins located at outdoor locations
near kitchen, canteen, office and living quarters. The waste will be collected by a
waste management contractor and hauled to the Fort McMurray Class II
municipal landfill for disposal.
In addition to the waste bins, labelled recycle bins will be located in areas where
recyclable materials, such as paper, cardboard and beverage containers, are
generated. Paper and cardboard (Class III) will be compacted and banded at the
Muskeg River Mine waste management centre and shipped to an approved
recycler.
Inert solid wastes will continue to be disposed of in the existing Muskeg River
Mine Class III landfill. Inert solid wastes will be bulk collected in bins located
outdoors at strategic locations. Additional bins will be provided for the expansion
and the waste contract’s scope of work will be increased.
Class II waste, such as screened solids from equipment and filter sludge, will be
collected and disposed of at the existing, appropriate off-site facility.
Nonhazardous solid waste includes any solid waste that is not reasonably
expected to undergo physical, chemical or biological changes to such an extent as
to produce substances that might have adverse environmental effects.
Inert wastes will include clean, uncontaminated solid waste, such as:
•

concrete and other building materials from the construction facilities and
plant operations (Class III)

•

asphalt

•

ceramic materials

•

glass

•

scrap metal that cannot be recycled for economic reasons or with major
environmental benefits

•

dry timber, wood or discarded lumber that is not treated with toxic wood
preservatives (Class III)

•

plastics (Class III)

Where practical, recyclable solid waste will be diverted from the landfill. This
includes scrap metal, which will be transported to the waste management centre
for sorting and processing. The scrap metal yard is capable of supporting the
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increased quantities of scrap metal expected to be generated during the
expansion.
Empty plastic oil pails and jugs collected around the site will be recycled through
the Alberta Used Oil Management Association. Any reusable wood or pallets
will also be diverted from the landfill and used, where applicable.
Nonhazardous Liquid Waste

Nonhazardous liquid waste is currently disposed of in the recycle water pond or
the tailings pond.
Oily water is an example of a nonhazardous liquid waste and will be generated in
the:
•
•
•
•

vehicle fuelling station expansion
plant maintenance building expansion
truck shop expansion
new froth treatment area

Potentially oily water will be collected from floor wash, runoff and trenches in
the fuelling station and plant maintenance building and routed to local sumps.
Sumps will be emptied by vacuum truck and the oily water will be transported to
the tailings pond or to a regulated waste disposal facility.
For the truck shop expansion, spent wash water will be collected in a local sump,
with settled solids deposited back into the pit and floating hydrocarbons piped to
the extraction emergency dump pond or transported by truck to a regulated waste
disposal facility. Most cleaned spent wash water will be reused as wash water,
with a portion decanted to the recycle water pond to control the wash water’s
total suspended solids (TSS) level.
The froth treatment area is serviced by a closed hydrocarbon drain system. Oily
water is collected and treated in this system.
Settled sludge from potable water treatment backwash is disposed of at the Fort
McMurray sewage lagoon, whereas treated sewage water is discharged to the
recycle water pond.
For the mine expansion, a waste contractor vacuum truck will transport bulk
volumes of nonhazardous liquid waste to the tailings pond. All other
nonhazardous liquid waste materials will be piped directly to the recycle water
pond.
Hazardous Waste

Class Ia and Ib waste will be stored in properly designed containers and drums at
a secure facility at the mine site. No highly hazardous waste products will be
used or generated during construction or operation of the facilities. The stored
materials will be removed regularly and transported to an approved off-site
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Hazardous Waste (cont’d)

disposal centre. The design of the existing storage facility complies with the
Guidelines for Storage of Hazardous Material.
Hazardous Solid Waste

For the expansion, hazardous solid waste will be temporarily stored in the
hazardous waste storage building before being shipped to an approved recycle or
disposal facility.
Examples of hazardous solid waste, recycled through an approved recycler, at
Muskeg River Mine include:
•
•
•
•

batteries
fluorescent bulbs
electronic debris
aerosol cans

Hazardous Liquid Waste

For the expansion project, hazardous liquid waste will be stored temporarily in
secondary contained tank areas or in labelled drums, and will be shipped off site
to a commercial recycling or disposal facility, as applicable to the waste type.
Most hazardous liquid waste at the mine, except for acid and alkalis, will be
recycled.
Hazardous liquid waste, recycled through an approved recycler, at Muskeg River
Mine includes:
•
•
•
•
•
•
•
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waste oil and lubes
antifreeze
cleaners
solvents
grease
paint
laboratory waste
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SCOPE

Table 11-3 summarizes the categories of waste expected to be generated during
the construction and operations of the expansion project. The table also identifies
the storage and disposal method for each waste category.
Table 11-3: Muskeg River Mine Expansion Waste and Disposal Methods
Waste
Category

Storage Location

Amine

268

N/A

Recycle water pond

Boiler blowdown water

136

N/A

Recycle water pond

Cooling tower system blowdown

136

N/A

Recycle water pond

Equipment wash

254

N/A

Recycle water pond

Filter backwash

N/A

N/A

Recycle water pond

Floor wash

254

N/A

Glycol

222

Above-ground tank

Laboratory waste – hazardous solids
and liquids

263

Labelled drums

Laboratory waste – non-hazardous
solids

NA

Bin

Methanol

212

Labelled drums

Oily water

N/A

Sumps

Sanitary sewage

N/A

Collection system and
treatment plant

Spent acids, acid solutions and
washings

114

Labelled drums

Approved off-site disposal facility

Spent caustics, alkali solutions and
washings

122

Labelled drums

Approved off-site disposal facility

Spent solvents and solvent residues

211

Labelled drums

Approved off-site recycler

Steam condensate

N/A

N/A

Surface runoff water – clean

N/A

Industrial runoff
collection ditch

Recycle water pond

Surface runoff water – potentially oily

N/A

Industrial runoff
collection ditch

Recycle water pond

Transformer oil

N/A

Labelled drums

Approved off-site recycler

Waste Description

Disposal Method or Location

Liquid
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Extraction dump pond
Reuse as spray on ore conveyor
belts
Approved off-site recycler
On-site landfill
Approved off-site recycler or
recycle water pond
Tailings pond
Sanitary sewage plant, treated
sewage to recycle water pond
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Table 11-3: Muskeg River Mine Expansion Waste and Disposal Methods (cont’d)
Waste
Category

Storage Location

Vent or flare liquids

N/A

Flare knockout drum

Vessel drains

N/A

Sumps

Waste oils (lubricating, hydraulic,
transmission)

252

Labelled drums, tank

Approved off-site recycler

Waste paint and paint-related materials

223

Labelled drums

Approved off-site recycler

Water treatment waste water

N/A

N/A

N/A

Recycle bin

Waste Description

Disposal Method or Location
Returned to process
Returned to process or recycle
water pond

Recycle water pond

Solid
Beverage containers

Approved off-site recycler

Bar screenings

N/A

Vacuum truck

Fort McMurray sewage lagoon

Carbon filters (natural gas)

261

Filter housings

On-site landfill

Cardboard

N/A

Recycle bin

Cartridge filters

256

Bin

Contaminated debris and soil from spills

138

Labelled drums

Approved off-site disposal facility

Construction material, wood, glass,
other debris

275

Bin

Recycled or sent to on-site landfill

Desiccant (air dryers)

154

Bin

On-site landfill

Drilling muds

272

Bin

On-site waste dump

Domestic garbage (food remnants and
food-contaminated waste)

N/A

Bin

Off-site Class II landfill

Empty, pressurized aerosol cans

145

Labelled drums

Empty packages, drums, bags,
containers

152

Bins, drums or pails

Returned to supplier, reused or
sent to on-site landfill

Filtered sewage cake

274

Vacuum truck

Regional Municipality of Wood
Buffalo sewage lagoon

Fluorescent lamps

153

Cardboard box

Approved off-site recycler

Ion exchange resin (softeners)

136

Labelled drums

Approved off-site disposal facility

Kitchen grease

N/A

Grease traps

Approved off-site disposal facility

Oil filters from internal combustion
engines

275

Recycled or sent to on-site landfill
On-site landfill

Approved off-site recycler

Oil filter tote containers Approved off-site recycler

274

Labelled drums

B3020

Recycle bin

Recycle or on-site landfill

Scrap metal

N/A

Bin

Approved off-site recycler

Sock filters

256

Bin

Spent batteries (acid, alkali, nickelcadmium, lithium)

1151

Labelled drums,
containers

Approved off-site recycler

Tires

N/A

Tire cage

Approved off-site recycler

Toner cartridges for copiers and printers

N/A

Original package

Waste inorganic chemicals, including
lab packs

148

Labelled drums

Approved off-site disposal facility

Waste organic chemicals, including lab
packs

263

Labelled drums

Approved off-site disposal facility

Oily rags, sorbent pads and materials
Paper

11-12

Shell Canada Limited

Approved off-site disposal facility

Returned to supplier

April 2005

Section 11.3
WASTE CLASSIFICATION AND MANAGEMENT

WASTE MANAGEMENT

Table 11-3: Muskeg River Mine Expansion Waste and Disposal Methods (cont’d)
Waste
Category

Storage Location

Car and truck wash sump sludge

150

Drums

Tailings pond

Heat exchanger bundle cleaning sludge

251

Labelled container

Tailings pond

Oil and water separator sludge

251

Labelled drums

Waste Description

Disposal Method or Location

Sludge

Approved off-site disposal facility

Other
First-aid room waste
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N/A

Marked hazardous bio- Regional health centre treatment
waste containers
facility
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INTEGRATION WITH
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MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
PROPOSED INTEGRATION APPROACH

SCOPE

The objective of AOSP owners is to fully develop Shell’s Athabasca mineable
lease holdings (leases 13, 90, 88, 89, 9 and 17) to eventually achieve a daily
production level in excess of 80,000 m3/cd (500,000 bbl/cd). Approval of the
Muskeg River Mine Expansion Project, coupled with the approved Jackpine
Mine – Phase 1 (Jackpine Mine), will provide the basis for developing all of
Lease 13 and the adjacent Lease 90.
The planned concurrent development of the Muskeg River Mine and Jackpine
Mine expanded mining areas will provide a unique opportunity to optimize the
economic, orderly and efficient execution of the integrated leases’ development.
Key integration benefits are construction execution, operational flexibility and
technological innovation.
JACKPINE MINE BACKGROUND

Jackpine Mine received regulatory approval in March 2004. This project’s 2002
regulatory application focused on developing the mining area on the east side of
Lease 13. The existing Muskeg River Mine approval addressed developing the
mining area on the west side of Lease 13. Because the east side of Lease 13 is a new
development area, a development scheme and environmental impact assessment
(EIA) was submitted early in development of AOSP to provide ample time for
regulatory and stakeholder review before project execution needed to begin.
Since the Jackpine Mine application has been approved, work has continued on
refining its execution strategy and timing. The lessons learned from the execution
and start-up of the original Muskeg River Mine are now incorporated in all
development planning for the AOSP. With this knowledge, plus the increase in area
project activity and consequent demand for engineering and craft labour, the
AOSP execution strategy is evolving to focus on more manageable increments of
facility development.
For Jackpine Mine, the plan is to stage the development in approximately two
16,000 m3/cd (100,000 bbl/cd) facility blocks, versus implementing a single
32,000 m3/cd (200,000 bbl/cd) facility at one time. This phased approach will allow
better project management control, with a smaller scope that could lend itself to
different contracting strategies, a smaller craft labour peak and an opportunity to
level resources over a longer period to provide sustained employment and
contracting opportunities.
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INTEGRATION WITH
JACKPINE MINE
MUSKEG RIVER MINE INTEGRATION

The option to phase development and integrate elements of the Muskeg River
Mine Expansion Project and Jackpine Mine as part of an overall execution
strategy is being pursued. This integration opportunity involves:
•

proceeding with the Jackpine Mine opening mine pit and tailings area as
approved, but with a lower initial production level of about 16,000 m3/cd
(100,000 bbl/cd)

•

staging the development of the Jackpine Mine processing facility in phases,
with the first process train initially incorporating only dry ore preparation and
bitumen extraction. This allows a smaller initial scope at the Jackpine Mine
site that can be executed as a manageable remote construction package.

•

using the Muskeg River Mine expansion’s new froth treatment facility (new
froth treatment third train) as an initial outlet for the Jackpine Mine froth.
Jackpine Mine froth would be pumped in a new froth pipeline connecting the
two locations.

•

scheduling the Muskeg River Mine expansion’s new train ore preparation
and extraction to be installed after debottlenecking activities at the existing
plant site are completed and the new froth treatment train has been installed.
Phasing these activities in this way will provide an opportunity to level
activity at the Muskeg River Mine site and reduce construction congestion,
interference and inefficiency.

A staged development of the third processing train at Muskeg River Mine will
provide the opportunity to further advance new froth treatment processes for
incorporation with the Jackpine Mine development. Because the newer
technology requires less plot space, it might be possible to consolidate the light
hydrocarbon froth treatment processes centrally at the existing Muskeg River
Mine site.
Integrating construction of Muskeg River Mine and Jackpine Mine, as part of the
overall AOSP expansion plan, provides significant opportunities to improve
efficiencies and the overall economics of the development.
Although final decisions will not be made until further into the detailed project
execution planning process, any changes in execution sequence and integration
of these two projects will only improve the development proposal. Although the
pace of developing the Muskeg River Mine expansion areas might change, the
EIA presented in this application addresses the complete scope of final
development. The sequence of reclamation plans might require adjustment, but
the layout of the conceptual reclamation plan would not be affected by this
adjustment.
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INTERCONNECTING UTILITY CORRIDOR

SCOPE

It is proposed to connect the Jackpine Mine facilities with Muskeg River Mine
via a single utility corridor. This will provide flexibility to support production
buildup and integration between the two facilities. The utility corridor will
include the following new facilities:
•
•
•

a hot water supply pipeline
a tailings reclaim water pipeline
a bitumen froth supply pipeline

NEW UTILITY FACILITIES
Hot Water Supply Pipeline

Hot water will be transported from the hot water pumps at Muskeg River Mine to
the hot water surge tank at Jackpine Mine for use in the bitumen extraction
process. As the expansion project develops, additional hot water capability will
be installed at Jackpine Mine.
Tailings Reclaim Water Pipeline

Reclaim water will be recovered from the Jackpine Mine tailings pond and
transported to both Jackpine Mine and Muskeg River Mine. All reclaim water
beyond the Jackpine Mine requirements will be transported to either the Muskeg
River Mine in-pit Cell 1 or the Muskeg River Mine recycle water pond, and will
ultimately be recycled back to Jackpine Mine in the hot water supply pipeline.
Bitumen Froth Supply Pipeline

The bitumen froth pipeline will provide transportation of bitumen froth between
Jackpine Mine and Muskeg River Mine.
ROUTING

The utility corridor route was selected and configured to:
•
•
•
April 2005

minimize the impact on resource recovery
avoid active areas in the mine plan
avoid environmental impacts by being far enough away from waterways
Shell Canada Limited
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INTEGRATION WITH
JACKPINE MINE
ROUTING (cont’d)

Right-of-way allowances have been provided for additional capacity if this is
required.
For more information on the interconnecting utility corridor, including a map
showing its location, see Section 8, Utilities and Infrastructure.
PIPELINE DESIGN

Pipelines will be designed to CSA Z662 standards and will include features to
control and monitor internal and external corrosion. Table 12-1 provides a
summary of individual pipeline capacities.
Table 12-1: New Pipelines – Capacity Summary
Hot Water
Pipeline

Froth
Pipeline

Reclaim Water
Pipeline

6,700

1,644

4,000

Typical operating temperature (°C)

69 to 84

48 to 55

2 to 25

Outside diameter

NPS 36

NPS 26

NPS 30

Parameter
Design flow rate (m3/h for liquid flows)

PIPELINE WATER CROSSINGS

Connecting pipelines will cross Muskeg River and Jackpine Creek. Water
crossings will be above ground on pipeline utility bridges, and will incorporate
leak detection systems and secondary containment.
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INTRODUCTION

PROJECT VIABILITY
Investment Decision Basis

Ultimate investment decisions regarding the expansion project will depend on
several factors, including:
•
•
•

overall project economics (including costs and fiscal terms)
conditions and terms of regulatory approvals
the environmental assessment

The potential viability of the expansion project has been demonstrated through
the project studies and development of the regulatory application. Therefore,
Albian Sands plans to proceed with the regulatory approval process.
Market

Production from the expansion project is intended to be used as feed to an
expanded upgrader at the Scotford site, which is the subject of a separate
regulatory application.
Fiscal Terms

In the mid-1990s, the Government of Alberta and the Government of Canada
provided a clear and supportive fiscal framework to encourage economic oil
sands development. This has been a key element in recent investment activity.
Alberta established a new royalty regime that supports:
•

ongoing development of the oil sands

•

competitiveness of oil sands development compared with alternative supply
options

•

a standard royalty framework for new and expansion projects to ensure a
clear, consistent system

Under this regime, the government allows the developer to earn a set rate of
return while paying a 1% royalty on gross revenue. When a modest return on
capital (the federal long-term bond rate) has been achieved, the royalty increases
to 25% of net project profits.
April 2005
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Fiscal Terms (cont’d)

The system recognizes:
•

the high capital cost and risks of oil sands development

•

the significant direct and indirect economic benefits realized through the
huge expenditures during the execution and operation phases

The Government of Canada’s income tax provisions for mining projects are also
designed to recognize the high capital costs and significant risks associated with
oil sands development. Provisions allow the developer to claim all capital costs
before the project pays income tax.
A stable and predictable fiscal system that is structured to reduce barriers to
development is critical for this type of capital-intensive project.
The Muskeg River Mine expansion is proceeding, based on the assumption that
this project is an expansion to the existing mine, as contemplated under the Oil
Sands Royalty Regulations.
Project Costs

The expansion’s initial estimated capital cost is about $2.5 billion (2004$). Its
annual operating expenditure is estimated at about $300 million to $350 million
per year.
Economic Viability

The Muskeg River Mine expansion project’s return on investment is calculated
as being positive at an oil price of between $24 and $28 US per barrel of West
Texas intermediate (WTI). On this basis in the life of the project, the contribution
would be about:
•
•

$1.5 billion in taxes to the federal government
$3 billion in taxes and royalties to the provincial government

The Municipality of Wood Buffalo will also benefit. For example, 630 new
permanent positions are expected to be created by the expansion project.
For additional information on socio-economic benefits, see
Volume 4, Section 7.7, Socio-Economic Assessment.
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EXPANSION PROJECT OBJECTIVES

The expansion will be developed and operated to meet world-class standards.
The objectives for all work carried out are to:
•
•
•
•
•
•

provide safety for the workforce
protect the environment
provide high-quality, fit-for-purpose facilities
be cost competitive
maintain an aggressive project schedule
provide benefits to the local communities

PROJECT MANAGEMENT GOVERNANCE SYSTEM

Overall design and execution of the project will be done using the Shell project
management governance system known as the integrated Project Management
System (iPMS). This system takes the project through the various phases of
front-end definition, implementation and operations. iPMS uses a gating
philosophy from phase to phase, with clearly defined deliverables and mandatory
project practices.
Successfully executing iPMS will contribute to a project with a high degree of
certainty in the key areas of cost, schedule and quality.
External assurance reviews also occur at each gate, to ensure thorough due
diligence on the quality of project work and, in particular, the plan to identify and
manage risks in different categories, such as:
•
•
•
•
•
•
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technical
environmental
health, safety and sustainable development
commercial
organizational
political
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PROJECT PHASES

The project will be executed in five phases:
•
•
•
•
•

development plan
front-end definition
project implementation
commissioning and start-up
operations

Development Plan

Development planning has been completed, confirming preliminary feasibility,
selecting technology and establishing the project scope. This phase culminated in
the approval of conceptual designs that are the project basis for this application.
During this phase, the work was primarily done by Shell personnel, along with
consultants with specific areas of expertise and with assistance from specific
technology licensors.
Front-End Definition

This phase will provide the design for the execution of each of the project
segments suitable for subcontracted construction packages. Cost estimates and
execution plans, as well as the decision on this application, will provide the basis
for the investment decision scheduled for mid-2006.
During this phase, an engineering, procurement and construction management
(EPCM) contractor will be brought in to work with the owners’ team to:
•
•

further the project development
provide a smooth transition between pre and post-investment decision points

Long-lead-time equipment might be procured during this phase to protect costs
or maintain the project schedule.
The key operations representatives will be appointed and an overall operating
philosophy established. Subsequently, start-up and operating strategies will be
developed and the operating organizational structure set.
Project Implementation

This phase will be driven by start-up plans. Start-up plans will prioritize
construction, and construction requirements and staging, which will define
engineering requirements.
During this phase, operating organizations will be finalized, their systems and
procedures developed and tested, and staff recruited and trained. The project and
operating groups will coordinate their activities to execute an effective start-up.
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Commissioning and Start-Up

During the commissioning and start-up phase, a project team will be assembled
consisting of a number of process and discipline engineers who have been
involved in the project from conceptual design through detailed engineering. This
team will provide training, start-up planning and support to the operating staff to:
•
•
•

ensure continuity of knowledge
obtain operations input into the detailed design
ensure a smooth transition from construction to operations

Operations

The facilities will be optimized during the first years of the operating phase. Any
support requirements from the project execution organizations will be identified
during the transition from construction to operations.
ORGANIZATION
Staffing Plan

Key members of the project execution team will be drawn primarily from the
experienced ranks of Shell, ChevronTexaco, Western Oil Sands and Albian
Sands. When people with the required skills are not available internally, they will
be hired from outside the organization.
Engineering and Construction

The engineering and construction group will develop the process plant and
infrastructure at the Lease 13 site from initial concept through to initial operation.
The facilities will then be handed over to the plant operations group, which will
operate and maintain the facilities for the life of the mine.
Mining

The new expansion project mining organization will be responsible for all field
mining activity from initial concept to mine closure. This will include planning,
engineering, procurement, project development and construction and subsequent
operations.
PRELIMINARY SCHEDULE

A preliminary schedule for the overall project is provided in Section 1,
Overview. The schedule is based on government approval of the application
being received by mid-2006. This date coincides with the expected timing of the
owners’ final investment decision.
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RISK MANAGEMENT

Work to assess the feasibility of the project included detailed risk analyses
related to economics, technology, project execution, resource definition and
environment. No unmanageable risks were identified.
KEY INITIATIVES AND PROJECT STRATEGIES

The project execution plan incorporates key initiatives and strategies that will
help provide for project success. These initiatives and strategies include:
•

using knowledge gained on project execution, and technical and operational
knowledge gained from the existing Muskeg River Mine

•

adopting best practices and lessons learned from other organizations that
have executed recent megaprojects in the oil sands industry

•

providing a more predictable cost outcome for the project’s schedule targets

•

developing labour strategies to determine how to best execute the project in a
highly competitive and active market. Local Alberta and Canadian labour
will be the first choice for providing the required workers during project
construction. However, if this pool becomes exhausted, an alternative being
considered is to seek workers internationally.

•

minimizing the effect on, and interference with, the existing operation
through careful segregation of construction activities

•

maximizing off-site construction through modularization. The expansion’s
modularization plan is being finalized, based on an evaluation of the optimal
modularization for the project.

•

using an integrated and cross-functional project organization. Shell has
succeeded in putting together an experienced project team to develop the
expansion’s scope. In the execution and implementation phase, the shift to
leveraging EPCM contractors’ capabilities will occur.

•

involving operations early in the project. This will benefit the transition from
project execution to operations. Recruitment for full-time personnel to
operate the expansion will generally focus on the Alberta workforce, with the
potential to recruit nationally, as required.

ENGINEERING, PROCUREMENT AND CONSTRUCTION
Project Execution Team

A project execution team, consisting of experienced engineering and construction
members, will be assembled for the front-end definition phase. The size of the
team will increase as the level of activity increases. Team members will draw on
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their experience from the execution of the Muskeg River Mine and other large oil
sands mining or mineral processing operations. The project execution team will
manage the activities of the EPCM contractor and have overall responsibility for
the project.
EPCM Contractor

Proposals will be requested from qualified engineering companies to engineer,
procure and manage the construction and commissioning of the process facilities
and infrastructure at the Muskeg River Mine expansion site. The work will be
done in two phases:
•

the front-end definition phase, which will focus on the project specification
and cost estimating from 2005 to 2006

•

the remainder of the work, including basic and detailed engineering,
procurement, construction and commissioning of the process facilities and
infrastructure. This work will start as soon as final corporate investment
approvals have been granted.

The EPCM contractor will be responsible for:
•
•
•
•
•
•
•
•
•
•

managing the engineering for process and project facilities
preparing the basic and detailed design
procuring equipment and materials
managing the construction health, safety and environment (HS&E) program
managing construction
managing the quality assurance and quality control program
planning and scheduling activities
cost estimating and cost control
accounting
commissioning the facilities up to initial operations

Specialty work, such as geotechnical and tailings, might be subcontracted to
other engineering firms. Construction will most likely be done by Canadian
contractors experienced in this type of work.
Front-End Definition Engineering

The selected EPCM contractor will start front-end definition engineering in mid2005 and finish by mid-2006. This process will provide enough process
engineering and plant design to support feasibility work and the cost estimate.
Much of the value improvement process will also be done in this phase. Between
5 and 10% of the total engineering effort will be completed during this phase,
including:
•
•
•
•
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process flow sheets
material balances
a water balance
preliminary process and instrumentation diagrams
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Front-End Definition Engineering (cont’d)

•
•
•
•
•
•
•
•

an equipment list
a plot plan
a site plan
general arrangement of the facilities
electrical single-line diagrams
general specifications for each engineering discipline
major equipment specifications
sketches of civil, structural, piping and electrical work for estimating
purposes

Documentation produced during this phase will include:
•
•
•
•
•
•

procurement standards
a contracting plan
a construction plan
a detailed project execution schedule
a detailed operating cost estimate
a capital cost estimate

Bids will be solicited for major equipment items so accurate prices can be
obtained for the estimate. Purchase orders will be released for these items as soon
as corporate investment approvals for the project have been received.
Detailed Engineering

Detailed engineering is planned to begin in mid-2006, immediately after the final
investment decision. This major effort will require a peak of over 400 engineers
and other professionals for about three years. The owners’ team will approve all
work and will be based in, or near, the EPCM contractor’s office.
All detailed engineering for all disciplines will be completed to the level required
for successful installation of the facilities. All equipment and materials will be
specified to the appropriate standards.
Procurement

Procurement services, provided by the EPCM contractor, will include:
•
•
•
•
•
•
•

selecting qualified bidders
purchasing
inspections
expediting
traffic management
customs clearance and import services
warehousing

An approved vendors’ list will be developed early in the project and all
equipment and materials will be sourced from reputable and proven local,
13-8
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provincial, national and international suppliers. Final selections will be made
based on:
•
•
•
•
•

vendor safety records
quality offered
cost
schedule
vendor’s environmental track record

Because of Fort McMurray’s proximity to the mine, most small orders for bulk
material and services will be supplied by local companies. The intent is to obtain
other bulk materials from Canadian sources, unless the suppliers have reached
their capacity or the materials are not competitively priced.
Most of the major equipment will come from suppliers in North America, Europe
and the Far East. A stringent shop inspection and expediting program will be
implemented to ensure that shop-fabricated items are completed on time and that
they meet the relevant quality standards.
Construction

Safety is of paramount importance in all construction activities. Quality, cost and
schedule will be the other criteria driving the construction phase.
The project will be constructed by a number of contractors selected on the basis
of cost and capability, including demonstrated safety performance. Only highly
qualified and proven contractors will be invited to bid on work. The EPCM
contractor will manage these contractors and inspect their work.
Measures to help reduce high on-site labour and on-site transportation costs will
include:
•

using innovative methods, such as modularization techniques, and
completing as many jobs as possible in the factory

•

housing construction workers at a new camp near the construction site

Commissioning and Start-Up

A commissioning manager and team from the EPCM contractor’s organization
will be appointed well before commissioning starts. The selected manager will be
experienced in commissioning and will be thoroughly familiar with the processes
and equipment used.
The commissioning team will implement a commissioning program for each area
of the project as construction nears completion. A thorough deficiency (punch)
list, checkout and start-up sequence will be followed with a system of sign-offs to
ensure that every element is carefully checked.

April 2005
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Commissioning and Start-Up (cont’d)

Initially, every structure, pipeline, cable, instrument and piece of equipment will
be checked and commissioned with water. When the entire facility has been run
successfully with water and all deficiencies have been corrected, feed will be
introduced into the process and each system, module and area will be
commissioned.
Plant operations personnel will be involved in each step of the commissioning
program to ensure that they are knowledgeable about, and satisfied with, the
completed facilities.
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OPERATING PLAN APPROACH

Operations implementation plans (OIPs) have been developed for the expansion
project. These plans:
•

detail the philosophy and approach that operations intends to use for
providing effective and timely input to front-end definition and detailed
design

•

address the approach and plans for commissioning and start-up, which, in all
cases, is assumed to be within the framework of the Shell Global Solutions
flawless start-up program, successfully used during the commissioning and
start up of the original Scotford Upgrader

PURPOSE

The purpose of the OIP for the expansion project is to:

April 2005

•

provide guidance, direction and standards regarding the role of operations in
the project and during operations

•

provide the platform for flawless start-up, operation and maintenance of the
new facilities

•

ensure that lessons learned in previous projects are effectively addressed and
implemented

•

provide a basis for managing the new facilities

•

provide tools to enable timely sourcing of all personnel requirements

•

ensure optimal preparation to enable efficient, safe and economical operation
of the new facilities

•

manage uncertainty by adopting a structured and proactive approach

Shell Canada Limited
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COMMISSIONING AND START-UP STRATEGY

Operations will be responsible for planning and implementing the commissioning
and start-up activities, after mechanical completion of the facilities. The
commissioning and start-up team’s main activities include:
•

conducting health, safety and environment related activities

•

defining and monitoring key performance indicators

•

identifying activities, planning methods, tools and resources required

•

developing a commissioning and start-up plan

•

monitoring completion of activities and work hours required

•

monitoring the number of systems completed

•

developing procedures for commissioning and start-up and for normal
operations

•

developing and implementing competency programs

•

preparing for, and ensuring, adequate handover of responsibility from the
project team

The commissioning and start-up team will:
•

define the responsibility, accountability, consultation and information
requirements of the commissioning and start-up organization

•

define and identify project milestones

•

identify and provide required personnel

Work execution flow sheets and detailed commissioning and start-up schedules
will be developed. These will show the logic, sequence, relationships and timing
of all commissioning and start-up activities, as well as overall project integration
aspects. Work execution flow sheets and schedules are owned by the
commissioning and start-up manager.
OPERATIONS ORGANIZATION AND STAFFING
Organization

A dedicated, on-site operating superintendent will be assigned to the expansion
project. Although most of the general and administrative functions will continue
to report to the existing Muskeg River Mine chief operating officer, a separate
organization will be responsible for operating the expansion operating train. The
operations organization (see Figure 13-1) will be structured similar to the current
13-12
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Muskeg River Mine organization, but the staff will report directly to the vicepresident of operations.

Superintendent
Expansion
Operations

Expansion
Mine Manager

Mine

Expansion
Maintenance
Manager

Expansion
Plant Manager

Ore Preparation

Froth
Treatment

Utilities

Expansion
Technical
Manager

Extraction and
Tailings

Figure 13-1: Expansion Mine Operations Organization
The superintendent of expansion operations will be responsible for:
•

hiring staff and operators

•

organizing mine development contracts

•

purchasing equipment necessary for site preparation, initial pit development
and tailings dam construction

Key staff will be drawn first from the owners’ organizations, then from outside
sources. Plans for staffing will be coordinated with the Albian Sands planning
process to ensure that staffing, recruitment and competency development are
coordinated.
Managers will each develop and train their organizations in time for plant
commissioning. When the mine and process plants have been commissioned, the
mine and process plant managers will report directly to the superintendent of
expansion operations.
Staffing

Albian Sands will identify and provide resources required for the project and the
completed facility by:
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•

estimating personnel requirements for all project-related activities

•

defining organizational requirements for operations after the project has been
completed

Shell Canada Limited
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Staffing (cont’d)

The recruiting strategy will include:
•
•
•
•
•
•

13-14

preparing job descriptions, roles and responsibilities
confirming the availability and competency of existing staff
setting recruitment targets for specific positions
developing selection criteria and interview techniques
developing a recruitment process and employment contracts
training new personnel

Shell Canada Limited

April 2005

Section 13.4
BUSINESS PLANS
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
REGIONAL COOPERATION

INDUSTRY APPROACH

Shell and Albian Sands support and are committed to working with regulatory
agencies and regional stakeholders to facilitate responsible development, focused
on resource conservation, environmental protection and the enhancement of
regional socio-economic opportunities.
The oil sands industry members share a common view of the value of exploring
opportunities for regional cooperation. Within certain practical limits, such as the
physical location and timing of development, it is believed that opportunities
might exist for regional cooperation in areas such as:
•
•
•
•
•
•
•

managing lease boundary resource recovery issues
regional access
environmental management and monitoring
environmental baseline studies
infrastructure impact studies
stakeholder consultation
technology research

For a list of Shell and Albian Sands’ regional cooperation involvement, see
Table 13-1 provided at the end of this section.
COOPERATION INITIATIVES

Regional cooperation by Shell and Albian Sands has led to a number of specific
actions and initiatives, including:
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•

completing separate lease exchange agreements with Syncrude and
ExxonMobil to facilitate the recovery of bitumen and reduce sterilization
concerns related to common lease boundaries

•

entering into cooperation agreements with oil sand developers that promotes
continued cooperation on:
•

developing estimates of mine boundary reserves to facilitate discussions
on lease boundary management and conservation

•

planning utility and access corridors
Shell Canada Limited
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COOPERATION INITIATIVES (cont’d)
•

coordinating operations and reclamation and closure opportunities,
including stream diversions

•

managing historical resources

•

protecting the quality of the Muskeg River

•

sharing environmental data

•

collaborating on the collection of baseline environmental information,
research and monitoring studies with other regional developers

•

locating regional access roads and corridors. Through the Regional Issues
Working Group (RIWG) transportation committee, industry and government
are evaluating options for permanent access and utility corridors to support
development east of the Athabasca River.

•

coordinating emergency response services between operators and the
Regional Municipality of Wood Buffalo

ENVIRONMENTAL MANAGEMENT OPPORTUNITIES

In support of the Regional Sustainable Development Strategy and other
regulatory requirements, industry, government and other key stakeholders have
established a number of multi-stakeholder environmental management,
monitoring and research committees (see Figure 13-2).
For a description of the regional environmental management initiatives, see
Table 13-2. The regional environmental monitoring initiatives are described in
Table 13-3.
OTHER REGIONAL INITIATIVES
Athabasca Oil Sands Facilitation Committee

To help develop strategies to resolve the issues identified by planning agencies,
the Athabasca Oil Sands Facilitation Committee was formed in 1997. Current
membership includes:
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•

senior representatives of oil sands resource developers

•

the Mayor of the Regional Municipality of Wood Buffalo

•

the Chair of the Resource Development Committee – Regional Municipality
of Wood Buffalo
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Table 13-2: Regional Environmental Management Initiatives
Working Group

Purpose

Cumulative Effects Management
Association (CEMA)

Provide a forum for regional stakeholders to discuss cumulative effects
and make consensus-based decisions and recommendations on
managing these effects.

Sustainable Ecosystem Working
Group (SEWG)

Develop a system for managing cumulative effects on terrestrial and
aquatic ecosystems and landscapes in the region including wildlife,
fish, soils, vegetation biodiversity and cultural and historical resources.

Trace Metal and Air
Contaminants Working Group
(TMAC)

Assess risks posed by airborne trace metals and air contaminants to
human health and ecosystems. Recommend changes to existing
management systems to address risks.

NOx and SOx Management
Working Group (NSMWG)

Develop management plans for current and projected NOx and SO2
emission levels to address concerns on acidification, ozone and
eutrophication.

Surface Water Working Group
(SWWG)

Establish criteria and systems to address:
•

in-stream flow needs of the lower Athabasca River

•

watershed integrity of the Muskeg River watershed

•

other water issues recommended by CEMA

Reclamation Working Group
(RWG)

Make integrated and regionally sound recommendations on
reclamation, based on community and stakeholder values, traditional
knowledge, scientific information, fiscal reality and provincial policy.
Currently programs address management, monitoring and research
issues.

Traditional Environmental
Knowledge Committee (TEK)

Provide direction on the collection and integration of Traditional
Environmental Knowledge for use in CEMA working groups.

Table 13-3: Regional Environmental Monitoring Initiatives
Working Group

Purpose

Regional Aquatic Monitoring Program
(RAMP)

RAMP is a multi-stakeholder committee that designs and
implements regional monitoring programs to collect information
on hydrology, water quality, sediment, fisheries, benthic
invertebrates, wetland vegetation and acid sensitive lakes.
Information is used to verify cumulative effects of development
and monitor for trends of change in regional aquatic resources.

Wood Buffalo Environmental
Association (WBEA)

WBEA is a multi-stakeholder committee that designs and
implements regional monitoring programs on environmental
quality in the Wood Buffalo Region (primarily air quality).
The subcommittees include:
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•

Terrestrial Environmental Effects Monitoring – monitors
effects of air emissions on terrestrial and aquatic
ecosystems and traditional resources.

•

Ambient Air – monitors ambient air quality through
continuous trailers and passive monitors.

•

Health Exposure – monitors human health related to
exposure from air contamination.

Shell Canada Limited
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Regional Sustainable Development Strategy

Cumulative Environmental Management Association

Sustainable
Ecosystem
Working
Group

Trace Metals
and Air
Contaminants
Working
Group

NOx and SO2
Management
Working
Group

Surface Water
Working
Group

Oil Sands Bird
and Wildlife
Protection
Committee

Monitoring
Wood Buffalo Environmental
Association

Reclamation
Working
Group

Traditional
Environmental
Knowledge
Committee

Research
Canandian Oil Sands Network for
Research and Development

Regional Aquatic Monitoring
Program

Figure 13-2: Regional Environmental Committees
Regional Issues Working Group

Since its inception in 1997, Shell and later Albian Sands have provided support
and staff participation for the Regional Issues Working Group (RIWG). The
RIWG was created by industry and municipality members to work with other
agencies in identifying and understanding various project scenarios and potential
socio-economic impacts. In 2004, RIWG became a registered non-profit society
with an elected board of directors, and it is funded through industry members.
The RIWG continues to provide multiple users with an updated information
through its urban population impact database model, which details regional
development activities to assist with infrastructure planning and service delivery.
It also provides information regarding regional issues through its executive
director, web site and various issue-based subcommittees.
Athabasca Tribal Council – All Parties Core Agreement

Shell and Albian Sands staff continue to participate on the executive group,
management committee and various business plan committees. The intent of the
Athabasca Tribal Council – All Parties Core Agreement is to provide a
framework for industry and the five First Nations of the Wood Buffalo Region to
work together with three levels of government to resolve regional First Nations
issues related to resource development.
Métis-Industry Consultation Agreement

Albian Sands provides funding for the Métis-Industry Consultation Agreement
and participates on its steering committee to support information and consultation
13-18
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activities associated with Métis issues and concerns regarding resource
development in the Wood Buffalo region.
COLLABORATIVE TECHNOLOGY DEVELOPMENT

Shell and Albian Sands contribute to the advancement of oil sands-related
technology, and seeks to collaborate with other industry developers.
Shell and Albian Sands have been an active member of the Canadian Oil Sands
Network for Research and Development (CONRAD) for many years.
CONRAD’s role is to coordinate and integrate research done by the private
sector, government and academics. CONRAD has formed research groups in the
following areas:
•
•
•
•

the environment
extraction
upgrading
in situ recovery

Environmental Research Group

The Environmental Research Group is responsible for prioritizing, coordinating,
funding and communicating the results of environmental research. Current
research efforts focus on:
•
•
•

terrestrial soil reconstruction and vegetation re-establishment
water quality and aquatic resources
the re-establishment of wetlands

Extraction Research Group

The Extraction Research Group has been chaired for the past several years by an
Albian Sands representative and currently consists of four focus groups:
•
•
•
•

Extraction Fundamentals
Water Chemistry
Tailings Management
Froth Treatment

Each of these focus groups meets regularly to identify collaborative projects
aimed at developing a more fundamental understanding of the science of oil
sands extraction processes. Recent examples include a comprehensive literature
review by CANMET of extraction fundamentals research and the $3 million
thickened paste pilot project at Syncrude’s Aurora site.
Shell is also a member of the Network Coordinating Council, a high-level
planning committee.

April 2005
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MINE PLANNING COORDINATION

A key feature of any oil sands development is a mine plan that is based on a
balanced consideration of resource recovery, environmental protection,
economics and extraction process efficiency. As adjacent lease holders with
concurrent developments, Shell, Syncrude, and ExxonMobil have expressed a
desire to work together and, with the regulatory agencies to:
•

develop sensible, effective, integrated mine plans to recover economic lease
boundary reserves

•

have coordinated reclamation closure plans

The motivation for these discussions is to ensure that plans do not preclude or
marginalize future resource recovery potential.
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Table 13-1 Regional Cooperation Involvement
Category

Committee or Task Group

Representative
From

Role

Alberta Water Council

Shell

Member

Oil Sands Safety Association (OSSA)

Albian Sands

Chair

General Membership

Shell

Representative

Administration

Shell

Representative

General Operations

Albian Sands

Representative

Communications

Shell

Representative

Regional Issues Working Group (RIWG)

Housing

Albian Sands (2)

Representatives

Education

Albian Sands

Chair

Aboriginal Affairs/Consultation

Albian Sands (2)

Representatives

Transportation

Shell

Representative

East Side Corridor

Shell

Representative

Cogeneration

Representative

Regional Economic

Representative

Addictions and Mental Health

Representative

Environment

Shell

Representative

Executive

Shell (2)

Representatives

Management

Shell

Co-chair

Communications

Albian Sands

Representative

Regional Prescription Drug
Abuse Strategy Committee

Albian Sands

Representative

Sustainable Employment

Albian Sands

Representative

Indigenous Games

Albian Sands

Representative

Métis – Industry Consultation Agreement
(MICA)

Albian Sands

Representative

Regional Aboriginal Recognition Awards
(RARA)

Albian Sands

Representative

Wood Buffalo Partners in Aboriginal Skills
and Employment Partnership (ASEP)

Shell

Representative

Wood Buffalo Taxation Committee

Albian Sands

Representative

Alberta Apprenticeship Program (AAP)

Shell

Representative

Fort McMurray Chamber of Commerce

Albian Sands (2)

Members

Northeast Alberta Aboriginal Business
Association (NAABA)

Albian Sands

Member

Community Careers Cooperative (CCC)

Albian Sands

Board member

Trades Advisory Council

Albian Sands

Representative

Career Preparation Advisory
Council

Albian Sands

Representative

Registered Apprentice Program

Albian Sands

Representative

Environment Committee

Albian Sands

Board member

Albian Sands

Representative

Albian Sands

Board member

Athabasca Tribal Council (ATC)

Alberta Chamber of Resources
Mining Association of Canada
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Table 13-1 Regional Cooperation Involvement (cont’d)
Category

Committee or Task Group

Representative
From

Role

Towards Sustainable Mining (TSM)

Shell

Representative

Mining Industry Advisory Council, U of A

Albian Sands

Board member

Alberta Municipal Supervisors Association
(AMSA)

Albian Sands

Representative

Oil Sands Discovery Centre (OSDC)

Albian Sands

Board member

Wood Buffalo Major Projects Coordination

Shell

Member

Partners in Emergency Protection

Albian Sands

Representative

Dangerous Goods Response Team

Albian Sands

Representative

HR Managers Oilsands Committee

Albian Sands

Representative

Members Board

Shell

Representative

Funding Committee

Shell

Representative

Traditional Environmental
Knowledge (TEK) Committee

Albian Sands

Representative

NOx and SOx Management
Working Group:

Shell

Co-chair,
representative

Cumulative Environmental Management
Association (CEMA)

Communications

• Surface Water Working
Group:
•

Surface Water Quality

Shell

Representative

•

In-Stream Flow Needs

Shell

Representative

•

Watershed Integrity

Shell

Representative

•

Water Management
Systems

Shell

Representative

Albian Sands

Representative

• Reclamation Working Group:

Wood Buffalo Environmental Association

13-22

•

Soil and Vegetation

•

Biodiversity and Wildlife

Albian Sands

Representative

•

Wetlands and Aquatics

Albian Sands

Representative

•

End Pit Lakes

Shell

Representative

•

Landscape Design

Albian Sands

Representative

•

Reclamation Criteria

Albian Sands

Representative

• Trace Metals and Air
Contaminants Working
Group

Shell

Representative

• Sustainable Ecosystems
Working Group

Shell

Co-chair

Governance

Albian Sands

Representative

Funding

Albian Sands

Representative

Communications

Albian Sands

Representative

Human Exposure

Shell

Representative

Ambient Air

Albian Sands

Representative

Terrestrial Environmental
Effects Monitoring

Albian Sands

Chair
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Table 13-1 Regional Cooperation Involvement (cont’d)
Category
Regional Aquatics Monitoring Program
(RAMP)

Canadian Oil Sands Network for Research
and Development (CONRAD)

Committee or Task Group
Steering

Representative
From
Albian Sands

Role
Chair

Funding

Albian Sands

Representative

Hydrology

Albian Sands

Representative

Water Quality and Sediment

Albian Sands

Representative

Wetlands Vegetation

Albian Sands

Representative

Acid Sensitive Lakes

Albian Sands

Representative

Benthic Invertebrates

Albian Sands

Representative

Fisheries

Albian Sands

Representative

Environmental Research Group

Albian Sands

Representative

Wetland and Aquatics

Albian Sands

Representative

Soil and Vegetation

Albian Sands

Representatives

Soft Deposit and Tailings

Albian Sands

Representative

Oil Sands Bird and Wildlife Protection
Committee

Albian Sands

Representatives

Fort McKay Air Quality Notification

Shell

Representative

Albian Sands

Representatives

Shell

Representative

Albian Sands

Chair

Albian Sands

Representative

Fort McKay Reclamation and Closure
Planning Group

HSE Subgroup

Biogeochemistry Group
Forest Resource Planning (FRP)

Albian Sands

Representative

Weed Prevention and Management

Albian Sands

Representative

Groundwater Research Group (GRG)

Albian Sands

Representative

April 2005
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Shell Canada Limited

13-23

Section 14.1
PUBLIC CONSULTATION
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
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APPROACH

COMMITMENT

Shell and Albian Sands are committed to working with stakeholders for the
proposed Muskeg River Mine Expansion Project, continuing to listen to
stakeholders’ concerns and issues, and to respond.
CONSULTATION PRINCIPLES

Public consultation for the expansion project will continue to focus on
identifying and resolving concerns and issues in a sustainable manner in
accordance with the Principles of Consultation (see Figure 14-1).
•

Shared Process – Design consultation programs based on public input, taking into consideration their
knowledge.

•

Respect – Respect individual values. Consultation recognizes the legitimacy of peoples’ concerns and
the valuable input they can provide.

•

Timeliness – Start consultation early. Provide social and environmental information and resources to
ensure that the public and regulators are informed when participating in the consultation process.
Disclose all non-proprietary relevant information. Use appropriate methods of communication to
proactively provide frequent updates to all stakeholders and to respond to questions and requests for
information in a timely way.

•

Relationships – Establish and maintain long-term relationships with key stakeholders through
interaction, working teams and general involvement in the project. Meet and work with stakeholders
face-to-face, whenever possible.

•

Communication – Consult closely with communities and interested parties affected by the project and
regulatory process. Gather and listen to feedback, and work with people to resolve any concerns that
might be identified.

•

Responsiveness – Adapt plans based on stakeholder input and provide feedback on how input has
affected plans and decisions. Establish feedback mechanisms to ensure that input is being captured
and concerns addressed on an ongoing basis.

•

Accountability – Trust that representatives of interest groups are accountable to the organizations they
represent.

Figure 14-1: Principles of Consultation
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GOOD NEIGHBOUR POLICY

Based on these consultation principles, the Good Neighbour Policy (see
Figure 14-2) is a foundation for a mutually prosperous, long-term relationship
with the people living in the Regional Municipality of Wood Buffalo (RMWB) –
particularly the First Nations and Métis people living close to Lease 13.
We will use the following principles as a guide in developing such a relationship:
• We will earn trust and respect at an early stage through honest, open and proactive communication
• We will, on an ongoing basis, involve our neighbours in decisions which impact them with the objective
of finding solutions which both parties view as positive over the long term.
• We will construct and operate the Muskeg River Mine in an environmentally responsible and
economically robust manner.
• We will use and encourage local businesses – including First Nations and Métis businesses – where
they are competitive and can meet Shell’s requirements.
• We will ensure that the jobs created are filled by its neighbours whenever possible – but always on a
strictly merit basis. To help make this happen, we will work with our neighbours, contractors,
educational institutions and other producers to develop the skills the project requires.

Figure 14-2: Good Neighbour Policy
CONSULTATION GOALS AND OBJECTIVES

The goals for the expansion project’s consultation program are to:
•

provide neighbours with clear, timely information about the technology,
environmental performance, potential impacts and opportunities associated
with the expanded facility

•

understand the potential issues and concerns of individuals and groups
directly affected by the proposed project

Through this dialogue process, Shell and Albian Sands want to:
•
•
•

search actively for win–win results and ways to add value for all parties
build long-term ownership of, and commitment to, mutually agreed solutions
strengthen existing relationships and build new ones where they are needed

CONSULTATION PROCESS

Stakeholder consultation is part of the ongoing, long-term business activities
associated with the Athabasca Oil Sands Project (AOSP). Project staff will
continue to work with close neighbours and participate in regional multistakeholder groups and initiatives to address environmental and socio-economic
issues and concerns.
14-2
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Soliciting Input

For the proposed expansion, input is currently being gathered from communities,
individuals and groups, including:
•
•
•
•

neighbouring and regional residents
First Nation and Métis communities and organizations
special interest groups that represent the broader public interest
government agencies

Providing Information

Information about expansion project plans and activities has been provided
through:
•

news releases and public notices

•

a public disclosure document

•

public documents posted on Shell’s website (Public Disclosure, EIA Terms
of Reference, Application and EIA)

•

a 1-800 line (1-800-250-4355)

Contact information, including name, area of responsibility, telephone, e-mail
and fax for key project staff, is included in information updates.
An open house is planned for June 2005, in Fort McMurray.
Feedback Mechanisms

Feedback mechanisms are used to provide the public with an opportunity to ask
questions, voice concerns or provide input, and will include:
•
•

an information phone line
a project e-mail address

Information Phone Line

A 1-800 telephone number, established in early 2002, continues to be a useful
feedback mechanism. As is the current practice, questions and requests for
information will be documented and responded to, and feedback will be
forwarded to the appropriate project staff.
Project E-Mail Address

An e-mail address for the project will be provided on printed material and
information handouts. Enquiries are responded to as they are received, and
documented.

April 2005
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STAKEHOLDER IDENTIFICATION

The consultation program for the proposed Muskeg River Mine Expansion
Project extends the consultation program begun in 1997 with the existing
Muskeg River Mine project. The program includes reconfirming individuals and
groups that would be directly affected by, or demonstrate an interest in, plans for
the expansion of Muskeg River Mine, such as:
•

local communities, including:
•
•
•

•

Athabasca Tribal Council and its member nations, including:
•
•
•
•
•

•

Athabasca Chipewyan First Nation (ACFN)
Chipewyan Prairie First Nation
Fort McKay First Nation
Fort McMurray First Nation
Mikisew Cree First Nation (MCFN)

Métis Nation of Alberta – Zone 1 and the Wood Buffalo Region Métis
Locals, including:
•
•
•
•
•
•

Métis Local 1935
Métis Local 2020
Métis Local 122
Métis Local 125
Métis Local 193
Métis Local 63

•

Northern Alberta Aboriginal Business Association

•

environmental non-government organizations, including:
•
•
•

•

Cumulative Environmental Management Association (CEMA)
Fort McMurray Environmental Association
Oil Sands Environmental Coalition (OSEC)

non-government organizations, including:
•
•
•
•
•
•
•
•
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Fort Chipewyan
Fort McKay
Fort McMurray

Fort McMurray Catholic School Board
Fort McMurray Public School Board
Keyano College Foundation
Northlands School Division
Fort McMurray Chamber of Commerce
Fort McMurray Construction Association
Northern Lights Regional Health Services
Northern Lights Regional Health Foundation
Shell Canada Limited
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•
•
•
•

•

federal regulators, including:
•
•
•
•
•
•

•

Canadian Environmental Assessment Association (CEAA)
Environment Canada
Fisheries and Oceans Canada
Indian and Northern Affairs Canada
Natural Resources Canada
Industry Canada

provincial government, including:
•
•
•
•
•
•
•
•
•
•
•

•

Nunee Health Authority
Mayor and Council, RMWB
RMWB administration
Resource Development Review Committee

Alberta Community Development
Alberta Energy
Alberta Energy and Utilities Board
Alberta Environment
Alberta Health & Wellness
Alberta Sustainable Resource Development
Aboriginal Affairs and Northern Development
Infrastructure
Municipal Affairs
Minister of Sustainable Resource Development
Finance

industry representatives, including:
•
•
•
•
•
•
•
•
•
•

Alberta-Pacific Forestry Industry
Birch Mountain Resources
Canadian Natural Resources Limited
ExxonMobil and Imperial Oil Resources
Suncor Energy Inc.
Syncrude Canada Ltd.
Northland Forest Products
UTS Energy Inc.
Denman Industrial Trailors Inc.
PTI Group

ISSUES MANAGEMENT APPROACH

Issues management is based on stakeholder engagement and public consultation
programs. Through these programs, issues regarding the Muskeg River Mine and
its cumulative effects are identified, documented and addressed by the project
team. Within the project team, key individuals are identified for each issue to
foster better management strategies and to provide stakeholders with better
access to information on issues.
April 2005
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PUBLIC CONSULTATION

APPROACH

ISSUES MANAGEMENT APPROACH (cont’d)

Where appropriate, potential mitigative strategies are developed mutually with
communities and groups, using the principles identified in the Good Neighbour
Policy.
Key environmental and socio-economic issues have been identified and efforts
are underway to identify potential mitigative actions. In some cases, additional
information is being gathered to ensure a better understanding of specific
concerns. These issues are explored in more detail in the EIA and the SEIA.
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Section 14.2
PUBLIC CONSULTATION
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
PUBLIC CONSULTATION PROGRAM

ONGOING CONSULTATION

Stakeholder consultation is part of the ongoing, long-term business activities of
the AOSP.
FORT MCKAY

Since 1997, Shell and later Albian Sands, the operating company for Muskeg
River Mine, have established a strong relationship of effective consultation with
the community of Fort McKay and its Industry Relations Corporation. This has
generated two principle-based agreements covering the community’s key
environmental and socio-economic concerns. These agreements result in annual,
mutually developed action plans that are regularly reviewed for progress against
results.
In response to the community’s concerns, a greater emphasis has been put on:
•
•
•

using traditional environmental knowledge in project and operating plans
retaining traditional culture
supporting community infrastructure

WOOD BUFFALO REGION

Shell and Albian Sands continue their participation and leadership in all pertinent
planning and management groups in the Wood Buffalo region. These include the
committees and working groups associated with CEMA, the Regional Issues
Working Group and the Alberta Tribal Council–All Parties Core Agreement. For
more information on regional cooperation efforts, see Section 13.4, Regional
Cooperation.

April 2005
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Section 14.3
PUBLIC CONSULTATION
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
CONSULTATION INITIATIVES

PUBLIC DISCLOSURE

On September 21, 2004, the public disclosure document called AOSP Update
was mailed to about 500 stakeholders in the Regional Municipality of Wood
Buffalo. The availability of the public disclosure was communicated through
newspaper and radio advertising, and a news release was distributed to key media
outlets. The document was placed on Shell’s website. A project-related 1-800
telephone number was also advertised for those seeking additional information or
follow-up. Copies of the public disclosure were made available in the following
centres:
•
•
•
•

Fort McMurray public library
Oil Sands Discovery Centre
Fort Chipewyan regional municipal contact office
Alberta Energy and Utilities Board (EUB) library

Copies of the AOSP Update continue to be provided on request.
ENVIRONMENTAL IMPACT ASSESSMENT TERMS OF REFERENCE

On November 10, 2004, copies of the Proposed Terms of Reference for the
Environmental Impact Assessment (EIA) were distributed to interested
stakeholder groups at their request.
The availability of the Proposed Terms of Reference for the EIA was also
advertised in newspapers, and interested parties were invited to comment.
Advertisements were placed in the Calgary Herald, Calgary Sun, Edmonton
Journal, Edmonton Sun and Fort McMurray Today papers on November 10,
2004. The document was also available on Shell’s website.
At a multi-stakeholder workshop, held January 11, 2005 in Fort McMurray,
Athabasca Chipewyan First Nation, Mikisew Cree First Nation, Fort McKay and
Oil Sands Environmental Coalition representatives had an opportunity to
comment on and ask questions regarding the approaches, methodologies and
models to be used in the EIA.
The Proposed Terms of Reference were revised by Alberta Environment, based
on input obtained from stakeholders.

April 2005
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CONSULTATION INITIATIVES

ENVIRONMENTAL IMPACT ASSESSMENT TERMS OF REFERENCE (cont’d)

The Final Terms of Reference were issued by Alberta Environment on
February 28, 2005.
STAKEHOLDER MEETINGS

Identifying stakeholders’ issues and concerns has been based on the following:
•

original consultations

•

the January 11 meeting with multi-stakeholders (Fort McKay, Athabasca
Chipewyan First Nation, Mikisew Cree First Nation and Oil Sands
Environmental Coalition)

•

ongoing, well-established relationships with stakeholders

Additional meetings with stakeholders in the Wood Buffalo region are planned to
provide project updates, discuss concerns and opportunities and, where
appropriate, develop plans for future activities.
Community of Fort Chipewyan

Meetings are planned with representatives of the Athabasca Chipewyan First
Nation, the Mikisew Cree First Nation and Métis Local 125, starting in Q2 of
2005, to discuss the proposed Muskeg River Mine Expansion Project.
Support and resources to the Athabasca Chipewyan First Nation and the Mikisew
Cree First Nation for their industry relations corporations will continue to be
provided. This enables both First Nations to participate in a meaningful way in
the application review process for the expansion project. Communication and
consultation activities will be tailored to meet the needs of community members
and to respond to potential concerns and issues raised as part of the ongoing
dialogue process. Meetings to determine the consultation process are scheduled
for April and May 2005.
Key project individuals have been identified as focal contacts for environmental
and socio-economic issues, and consultation efforts will continue to be directed
at understanding the specific concerns and issues of Fort Chipewyan’s residents.
More importantly, long-term, mutually beneficial relationships continue to
develop with community residents and organizations as the existing Muskeg
River Mine continues to operate.
Community of Fort McKay

Fort McKay is the closest community to the Muskeg River Mine site. The
community and Albian Sands have a history of working together to achieve their
common goal of minimizing the effects and maximizing the benefits associated
with Muskeg River Mine.
14-10
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Shell and Albian Sands will continue to focus their consultation approach on the
Fort McKay Industry Relations Corporation’s Consultation Standards, the
Trappers Consultation and Compensation, and the existing Shell – Albian – Fort
McKay environmental and socio-economic agreements. Within the intent of
these documents, the expansion project team representatives are required to:
•

incorporate, where possible, the community’s issues and concerns

•

mutually develop long-term, sustainable mitigation plans to address the
community’s issues and concerns

Community of Fort McMurray

In June 2005, an open house will be held at Fort McMurray. This will be a joint
event, involving Shell and Albian Sands, for the purposes of:
•

describing the plans for the expansion of the Muskeg River Mine and seeking
input from the community

•

providing updated information on the progress of Albian Sands

Detailed information, maps, and displays will be arranged to illustrate and clarify
project details. Information packages and handout sheets with detailed facts and
information will be available for visitors to take away and read. Knowledgeable
staff and speakers will be present to provide additional information, answer
questions and discuss issues.
Regional Municipality of Wood Buffalo

Informal updates and telephone conversations regarding the Muskeg River Mine
Expansion Project are ongoing between project staff and council members of the
RMWB and the municipality’s administration. Copies of project-related handouts
will continue to be provided for distribution within the appropriate departments.
INDUSTRY

Many meetings have been, and continue to be, held with oil sands operators and
others. These include meetings with:
•
•
•
•
•
•
•

Alberta-Pacific Forestry Industry
Canadian Natural Resources Limited
ExxonMobil and Imperial Oil Resources
Northland Forest Products
Suncor Energy Inc.
Syncrude Canada Ltd.
PTI Group and Denman Industrial Trailers Ltd.

Discussions include both commercial and consultation issues.

April 2005
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REGULATORS

Meetings and regular contact have been initiated with federal and provincial
regulators. The objective is to establish a clear set of regulatory expectations for
the Muskeg River Mine Expansion Project application and EIA, and to clarify the
regulatory review process.
A workshop was held to describe the plans for the Muskeg River Mine
Expansion Project with the following regulatory groups on November 10, 2004:
•
•
•
•

Alberta Energy and Utilities Board
Alberta Environment
Canadian Environmental Assessment Agency
Fisheries and Oceans Canada

ONGOING PLANS

The Dialogue, Decide, Deliver model, developed by Shell, is the basis for longterm relationships with its neighbours in the Wood Buffalo region. Issues and
concerns identified through ongoing consultation, using well-established
mechanisms, will continue to be addressed, based on the commitment to:
•
•
•
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take direct responsibility for those areas that are directly under its control
facilitate and advocate for those areas that are not under its control
provide resources for identifying and managing impacts, where appropriate

Shell Canada Limited
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Section 15.1
ENVIRONMENTAL MANAGEMENT
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

MANAGEMENT COMMITMENT

Shell and Albian Sands believe the management of health, safety and the
environment (HS&E) is integral to their operations. This requires commitment
and leadership from management to communicate the importance of HS&E
performance and to ensure that plans and resources are provided to achieve
HS&E objectives. It also requires that all employees and contractors understand
the HS&E objectives and their individual responsibility to help achieve them.
HEALTH, SAFETY AND ENVIRONMENT POLICY

The commitment to HS&E management is based on Shell Canada’s health, safety
and environment policy (see Figure 15-1) that is currently being used at Muskeg
River Mine.
HS&E IMPLEMENTATION

For the expansion project, the HS&E policy will be applied by:

April 2005

•

developing and implementing plans to ensure work is done in an orderly
manner that meets the owner’s intentions, commitments and values

•

providing the required organization and other resources to ensure operational
plans are carried out

•

providing leadership and accountability at all levels for achieving HS&E
goals

•

managing hazards and effects, including systematically identifying
significant risks and developing plans to minimize and manage them

•

implementing procedures and practices to control potentially hazardous tasks

•

conducting training and competency assessments to ensure workers are
capable of performing their work safely and efficiently

•

monitoring and measuring performance to provide feedback and to measure
success against HS&E objectives and performance standards

Shell Canada Limited
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INTRODUCTION

HS&E IMPLEMENTATION (cont’d)

•

taking preventive and corrective action to apply lessons learned on the
project and seek continuous improvement

•

communicating with stakeholders to identify and understand their concerns,
and to foster their involvement and participation

Albian Sands is committed to:
• pursue the goal of no harm to people
• protect the environment and pursue the goal of prevention of pollution
• use material and energy efficiently to provide our products and services
• develop energy resources, products and services consistent with these aims
• publicly report on our performance and engage in stakeholder consultation
• play a leading role in promoting best practice in our industry
• manage health, safety and environment as any other critical business activity
• promote a culture in which all Albian Sands employees share this commitment
Shell Canada Limited:
• has a systematic approach to health, safety and environmental management
designed to ensure compliance with the law and to achieve continuous
performance improvement
• sets targets for improvement and measures, appraises and reports performance
• requires contractors to manage in accordance with this policy
• requires joint ventures under our operational control to apply this policy and uses
influence to promote this policy in our ventures
• includes health, safety and environmental performance in the appraisal of all staff
and rewards accordingly
We strive to achieve a health, safety and environmental performance that we are
proud of, to earn the confidence of our customers, shareholders and society at large,
to be a good neighbour and to contribute to sustainable development.

Figure 15-1: HS&E Policy Statement
HS&E CONTINUOUS IMPROVEMENT INITIATIVES

Adaptive management and continuous improvement in HS&E performance will
be achieved by:
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•

implementing an environmental management system that meets requirements
of the International Organization for Standardization (ISO) standard

•

applying self-imposed standards and guidelines
Shell Canada Limited
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INTRODUCTION

•

communicating with stakeholders, including governments and communities,
to understand and respond to evolving expectations

•

conducting ongoing research to improve the project’s efficiency and HS&E
performance

•

continuing to integrate HS&E management into business decision making

Shell Canada Limited
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
SUSTAINABLE DEVELOPMENT

SUSTAINABLE DEVELOPMENT COMMITMENT

Sustainable development means conducting development in a way that ensures
the use of resources and the environment today does not impair prospects for
their use by future generations.
The commitment to sustainable development is set out in the sustainable
development policy (see Figure 15-2), which integrates economic, environmental
and social considerations in decision making. In addition to complying with
legislation and exercising environmental due diligence, Shell and Albian Sands
will continue to improve the overall environmental performance of their
operations and products, while ensuring short and long-term commercial success.
Measurable targets will be set, and progress will be assessed regularly.
Sustainable development will be managed by:
•
•

integrating environmental protection throughout all phases of the project
using available management tools

Operationally, environmental sustainability means that development proceeds in
a way that limits the environmental effects and ensures renewable resources are
integrated successfully.

April 2005
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Commitment to Sustainable Development
Our activities are guided by the following principles:
•

Generate robust profitability.
Successful financial performance is essential to our sustainable future and contributes to the prosperity of
society.

•

Deliver value to our customers.
Customers are the lifeblood of our business. We seek constantly to strengthen existing customer
relationships and develop new ones.

•

Protect the environment.
The natural environment supports all human activity. We continually look for new ways to reduce the
environmental impact of our operations, products and services throughout their life.

•

Manage resources.
Efficient use of natural resources, for example, energy, land and water, reduces our costs and respects the
needs of future generations. We constantly look for ways to minimize their use.

•

Respect and safeguard people.
We aim to treat everyone with respect. We strive to protect people from harm from our products and
operations.

•

Benefit communities.
Wherever we work we are part of a local community. We will constantly look for appropriate ways to
contribute to the general well being of the community and the broader societies who grant our licence to
operate.

•

Work with stakeholders.
We affect, and are affected by, many different groups of people, our stakeholders. We aim to recognize their
interest in our business and to listen and respond to them.

Figure 15-2: Sustainable Development Commitment Statement
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Section 15.3
ENVIRONMENTAL MANAGEMENT
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
MANAGEMENT SYSTEM

PURPOSE

The existing Muskeg River Mine HS&E management system will be applied to
the expansion project. Ongoing monitoring and continuous improvement of this
system will provide an effective basis for adaptive management and selfregulation.
CORE COMPONENTS

Core components of the Muskeg River Mine HS&E management system include:
•
•
•

planning
implementing and operating
checking and corrective action

Planning

Planning includes developing:
•

procedures to identify existing and emerging HS&E risks and aspects that
must be controlled and influenced

•

procedures to identify and access legal and other requirements that apply to
HS&E

•

procedures to establish and maintain documented HS&E objectives and
targets

•

management programs that designate responsibility for achieving HS&E
management system objectives and targets

Implementing and Operating

Implementing and operating the system include:
•

April 2005

defining and documenting roles, responsibilities and authorities that are
communicated to facilitate effective HS&E management

Shell Canada Limited

15-7

Section 15.3
ENVIRONMENTAL MANAGEMENT

MANAGEMENT SYSTEM

Implementing and Operating (cont’d)

•

providing appropriate awareness and competency training for personnel
whose work has the potential to create an impact on the HS&E of project
personnel and those affected by the project activities

•

developing procedures:
•

for internal and external communications

•

to identify the potential for, and the response to, incidents and
emergencies, and to prevent and reduce the impacts that might be
associated with them

•

developing documentation of the core elements of the management system

•

developing document control procedures to ensure that HS&E management
system-related documents:
•
•

•

can be located
are periodically reviewed, revised as necessary, and approved

developing documented operating procedures for the operations and
activities that have significant HS&E aspects, as determined by hazard and
risk assessments

Checking and Corrective Action

Checking and corrective actions include:
•

•
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developing procedures for:
•

regularly monitoring, measuring and recording key characteristics of
operations and activities that can have a significant impact

•

managing changes to operations if monitoring indicates unpredicted
effects from the project

•

defining responsibilities and authorities for handling and investigating
nonconformance, and carrying out corrective and preventive actions

•

handling and maintaining records, such as those related to training and
the results of audits and reviews

developing a program and procedures for conducting periodic audits of the
HS&E management system

Shell Canada Limited
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MANAGEMENT REVIEW

At intervals determined by senior management, but at least annually, the HS&E
management system will be reviewed to ensure its continuing suitability,
adequacy and effectiveness.
INDIVIDUAL COMPETENCY

The ability to implement and maintain management systems depends greatly on
the competency of each employee. Therefore, defining HS&E critical
competency requirements for each work position and identifying training needs
are key components of HS&E management at Muskeg River Mine. The
following describes the competency and training program in place at Muskeg
River Mine, which will be applied to the expansion project.
Program Objectives

Objectives of the individual competency program are to:
•

ensure that all employees and contractors at the project site are capable of
applying the knowledge they receive through training to do their jobs in a
manner consistent with the HS&E policy and sustainable development
commitment statements

•

develop competency profiles for each position on the project, with a priority
for those positions that are considered HS&E critical

•

support training requirements by continuously assessing competency

•

track training and competency levels for workers

Program Scope

Competency will be maintained by:
•

assessing the skills required for each work position

•

selecting candidates who meet, or exceed, the minimum skill set for the work
positions

•

orienting new or transferred personnel into the operation

•

evaluating HS&E critical skills and competencies continuously and
providing refresher courses or advanced training where required

Team leaders will be responsible for identifying, monitoring and supporting staff
training.

April 2005
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FIELD CONSTRUCTION AND OPERATING TEAM HS&E TRAINING

Team members will receive training relevant to their work positions for
implementing the HS&E plans. This will include training for:
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•

using and interpreting the Hazards and Effects Management Process
(HEMP), including hazard and risk assessments

•

following incident management procedures and processes for responding to
specific incidents

•

conducting regular emergency response drills using identified hazards as
potential scenarios, followed by an evaluation of the response drill

•

applying the incident command system

•

following a proactive management process to identify new risks that might
result, and ensuring that these potential risks are managed

Shell Canada Limited
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VOLUME 1: PROJECT DESCRIPTION
EMERGENCY PREPAREDNESS AND RESPONSE

SCOPE

As a part of the HS&E management system, the expansion project will develop
and maintain an emergency preparedness and response program for significant
site hazards. Emergency response plans, resources and trained personnel will be
in place to execute responses appropriate to potential emergency scenarios. The
plans will provide structure and guidance for responding to such incidents as:
•
•
•
•

spills
fires
loss of containment
injuries

INCIDENT COMMAND SYSTEM

The construction emergency response management system will be modelled on
the incident command system (ICS), which is part of the existing emergency
response plan for Muskeg River Mine. The ICS is an organizational system for
achieving an effective and orderly response to an incident. If an incident occurs
on the construction site, an incident commander will immediately assume overall
responsibility for coordinating the response.
ICS is designed to work for small incidents where a single individual can oversee
the entire operation, and for larger, more complex incidents where several trained
specialists are required to form the emergency response team. The value of this
approach is that it incorporates emergency response roles and a management
process that is used internationally and is constantly upgraded with lessons
learned from similar situations.
HAZARD AND RISK ASSESSMENTS

A register of hazards and associated risks will be developed for the expansion
project and will be used to evaluate hazards and risks and ensure that controls to
manage them, to a level that is as low as reasonably practicable, are in place. The
hazards and risks assessment will determine the specific emergency response
plans required for the expansion project.

April 2005
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EMERGENCY RESPONSE PLAN

A specific emergency response plan (ERP) for construction will be developed
before construction begins and will be continuously updated as the expansion
proceeds and risks are identified. The existing Muskeg River Mine ERP will be
transitioned to include the expansion’s construction activities and then its
operations, which includes the expansion’s commissioning and start-up.
During the construction phase, the ERP will focus on construction activities. As
the project progresses, the ERP will focus on commissioning, start-up and
operating the new equipment and facilities. However, the ERP for both phases
will include plans for:
•

protecting the safety of workers and the public

•

attending to the injured

•

assessing the incident and resources required to contain or control an event

•

restoring containment and control

•

investigating an incident to identify and analyze the root cause to help
prevent a similar incident from occurring

•

providing notices and reports according to corporate and regulatory
requirements

The ERP will also include:
•
•
•
•
•
•
•

emergency response policies and procedures
an emergency contact list
containment and control strategies
maps
equipment lists
information on specialized training needs
pre-incident plans

EMERGENCY RESPONSE RESOURCES

Resources for responding to incidents include:
•
•
•

an on-site emergency response team
on-site emergency facilities and equipment
off-site emergency resources

On-Site Emergency Response Team

To facilitate an immediate response to an emergency, the construction
organization will include an on-site emergency response team. Team members
will be trained in:
15-12
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•
•
•
•

firefighting
spill control and cleanup
rescue
first aid

Responsibilities will be defined to ensure that the appropriate personnel will be
involved in the response for each incident. If the incident creates a threat to the
environment or a variance from environmental permits or regulations,
environmental personnel will be involved in determining:
•
•
•
•

potential effects from the incident
control measures to be used
the required remediation
specific reporting requirements

On-Site Emergency Facilities and Equipment
Emergency Facilities

The emergency response facility will be provided on the construction site. This
facility will include:
•
•
•
•
•
•
•

an emergency clinic
a covered bay for a fire truck
a covered bay for an ambulance
supporting offices for emergency response personnel
fire apparel storage
washrooms
access to other Muskeg River Mine emergency response facilities, if required

Spill Cleanup Materials

An inventory of spill cleanup materials will be maintained. Cleanup supply
stations with appropriate cleanup materials, including absorbents, will be
strategically located throughout the site to support a quick response to spills.
Spill cleanup supply stations will be clearly marked and on-site personnel will be
trained to use the supplies effectively.
Off-site Emergency Resources

The site-specific emergency response resources will be backed up by Shell’s
corporate emergency response system and resources. The project team will also
participate in coordinated emergency response services, leveraging from
agreements in place at Muskeg River Mine. These service arrangements include:
•

the Area Y Oil Spill Cooperative, involving:
•
•
•
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oil-sands operators
pipeline organizations
the Regional Municipality of Wood Buffalo
Shell Canada Limited
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Off-site Emergency Resources (cont’d)

•

mutual-aid agreements with Syncrude Canada Ltd., Suncor Energy Inc. and
the Regional Municipality of Wood Buffalo to provide equipment and
operators for emergencies

•

an agreement to provide funding for, and staff participation on, the Regional
Municipality of Wood Buffalo disaster services committee

LEVELS OF EMERGENCY

The decision to request off-site resources will depend on the actual and potential
severity of an incident. Emergencies are classified into three tiers (levels),
according to the response required and the need for off-site resources:
•

A Tier 1 emergency is a local isolated emergency that can be handled by onsite personnel and equipment available at the time of the incident.

•

A Tier 2 emergency is a local emergency with the potential for off-site
migration. It requires notifying the project’s head office-based crisis
management team incident manager.

•

A Tier 3 emergency is an emergency of a magnitude that exceeds the on-site
emergency response capabilities and that requires additional resources. The
crisis management team and the crisis command centre are activated to
provide strategic support and resource allocation. Assistance from other offsite resources might be accessed under mutual-aid agreements.

An assessment of the potential and actual HS&E effects of an incident will be an
integral part of the initial response. Within the limits of safe operations, the first
responders will implement immediate steps to limit the scale of the emergency
and to identify the resources required for containment and recovery. Individual
competency training and clear accountabilities, coupled with emergency response
plans, will provide the framework for a quick and appropriate response to
prevent, contain and limit adverse effects.
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
REPORTING SPILLS AND EMISSIONS

PURPOSE

Diligence will be exercised in designing, constructing, operating and maintaining
the facilities to prevent or minimize, to as low as reasonably practicable, the
potential for releases of substances that might adversely affect health, safety or
the environment. If spills or emissions occur, they will be reported according to
the corporate standards and regulatory requirements that apply.
OFF-SITE CONTACTS

For incidents that have, or are likely to have, an off-site impact, appropriate
notification will be given to key community, government and industrial contacts.
Notification decisions will be based on potential effects and the information
available.
CONTENT OF NOTIFICATION

Notifications regarding potential spills and emissions will:
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•

describe the incident based on the facts available

•

identify potential effects

•

provide the status of containment and cleanup, as applicable

•

identify the incident command team member responsible for providing
further updates

Shell Canada Limited
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
GREENHOUSE GAS MANAGEMENT

BACKGROUND

Shell and Albian Sands share the concern about climate change. The companies
believe that human activities affect the climate system. Therefore, Shell and
Albian are taking action to reduce greenhouse gas emissions.
Work to develop the protocols for implementing the Kyoto Accord in a way that
contributes to emissions reduction and strengthens Canada’s long-term
competitiveness, will continue with federal and provincial governments, industry
and environmental organizations.
Climate change is a long-term issue requiring long-term solutions. With realistic
targets and investment in technology, Albian Sands is well positioned to meet the
climate change challenge.
PRINCIPLES

Albian Sands will be directed by Shell’s principles for dealing with climate
change that are reflected in the commitment to:

April 2005

•

be proactive participants in addressing the climate change issue

•

set voluntary emissions reduction targets for all new businesses and growth
activities

•

address direct emissions from facilities under their operational and indirect
emissions from purchased power in greenhouse gas management plans

•

regularly review the goals and targets for greenhouse gas reductions,
considering stakeholder input and improved understanding of technology,
policies and other factors

•

include the cost of carbon in the evaluation of all significant growth projects

•

voluntarily report progress in reducing greenhouse gases

Shell Canada Limited
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GREENHOUSE GAS MANAGEMENT

GREEENHOUSE GAS MANAGEMENT PLAN

A greenhouse gas management plan will be developed for the expansion project.
Within the plan, leading technologies, operating practices, training and
continuous improvement will be considered to reduce greenhouse gas emissions.
Initiatives to reduce greenhouse gas for the expansion project include:
•

giving preference to equipment and material suppliers that incorporate
energy efficiency features in their designs

•

optimizing energy efficiency in the design of processes and facilities, such
as:
•

providing high-efficiency process heaters, where size and economic
considerations warrant

•

optimizing piping systems to reduce pumping energy requirements

•

optimizing motor sizes

•

using variable frequency motors and high efficiency motors and
generators, where appropriate

•

using tank vapour control systems designed to reduce the loss of
hydrocarbons to the atmosphere

•

using seals on stationary and rotating equipment that reduce the loss of
volatile organic compounds, including methane, to the atmosphere

During operations, the project will set continuous improvement targets for energy
efficiency and greenhouse gas emissions as part of the business planning cycle.
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Section 16.1
EIA SUMMARY
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

PURPOSE

The Environmental Impact Assessment (EIA) for the Albian Sands Muskeg
River Mine Expansion Project was conducted according to Alberta
Environment’s (AENV) Final Terms of Reference for the expansion project and
covers environmental, cultural and socio-economic resources. The EIA was
based on the project activities and design described in Volume 1, Project
Description, including construction, operation and closure of the mine and related
facilities.
This section provides a summary of the basis and results of the environmental
and cultural resources portion of the EIA for the expansion project, including:
•

effects that could result from the expansion project’s development, operation
and reclamation

•

measures to avoid or mitigate impacts

•

residual effects of the expansion project, including their direction,
magnitude, frequency, duration, reversibility and geographic extent

•

monitoring programs to:

•

•

verify predicted residual effects

•

evaluate the effectiveness of mitigation plans and environmental
protection measures

proposed research and adaptive management programs for the expansion
project

Cultural resources are defined to include historical resources, traditional land use,
traditional ecological knowledge (TEK), resource use and visual aesthetics.
For a summary of the Socio-Economic Impact Assessment (SEIA) for the
expansion project, see Section 17, Socio-Economic Summary.

April 2005
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RESULTS OF THE ASSESSMENT

This EIA addresses the impacts of the expansion of an already existing mine and
extraction facility, the Muskeg River Mine. Therefore, management, mitigation
and monitoring programs already designed and successfully implemented will be
extended to address new facilities or land bases affected by the expansion
project. In addition, information, including monitoring results from construction
and operation of Muskeg River Mine, has been integrated into the EIA wherever
possible.
Some local impacts might occur during development and closure of the
expansion project. However, the predicted environmental and cultural resource
impacts identified for the expansion project will have no significant long-term
environmental consequences, provided that the recommended mitigation is
undertaken.
KEY ENVIRONMENTAL CONCERNS

Impact assessments of environmental and cultural resources for the expansion
project focused on issues and key concerns identified by regulatory agencies,
local communities and other stakeholders in the oil sands development area.
These concerns included:
•

effects on water quality and flows

•

health of the aquatic ecosystem in the Muskeg and Athabasca rivers

•

sustainability of the Muskeg River watershed

•

effects on traditional land use and historical resources

•

effects of surface disturbance on the terrestrial ecosystem, especially within
Muskeg and Athabasca river valleys

•

effects on wildlife populations and aquatic resources

•

protection of the health of local and regional residents

•

effects on local and regional air quality

ASSESSMENT CASES

The impacts that are identified and assessed are residual, which are impacts that
are predicted assuming mitigation has been implemented. These residual impacts
are identified and assessed under three scenarios, all of which address cumulative
effects. The three scenarios are the:
•
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base case, which considers existing environmental conditions and
environmental effects of existing and approved developments that might
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overlap with environmental impacts of the expansion project. The base case
includes the currently approved and operating Muskeg River Mine.
•

application case, which includes environmental effects of the expansion
project combined with environmental effects identified in the base case. The
application case was used for a direct comparison with base case results to
predict changes that could result from the expansion project.

•

planned development case, which includes predicted impacts of the
expansion project, with consideration of past studies, existing and anticipated
environmental conditions, existing and approved projects or activities and
other planned oil sands projects or activities in the region. In accordance with
Section 16 of the Canadian Environmental Assessment Act, only residual
impacts from the application case considered to have low-to-high
environmental consequences were assessed in the planned development case.

Exceptions where residual effects were not addressed because of lack of regional
information on phased closure of developments include the regional movement
corridors and wildlife habitat. Therefore, the predicted regional effect
conclusions for these assessments are worst case, conservative predictions.
Residual effects on ecological receptors from changes in environmental
parameters resulting from expansion project activities were classified and ranked
for environmental consequence.
LOCAL AND REGIONAL STUDY AREAS

The EIA considered environmental consequences associated with development of
the expansion project in a project development area within local study areas
(LSAs) and regional study areas (RSAs). The LSAs were used to focus on and
evaluate environment and cultural resources that might be directly affected by the
expansion project. The RSAs were used to evaluate the impacts of the expansion
project in terms of a larger geographic and ecological context.
BASE CASE CONDITIONS

Environmental setting information for the LSAs and RSAs was gathered from a
variety of sources to establish base case conditions for assessing environmental
and cultural resource effects associated with the expansion project. Base case
conditions are existing conditions as of October 2004, including developments in
both the LSA and RSA, as well as the conditions predicted for currently
approved developments.
Environmental setting conditions were assessed for various components of the
environment and cultural resources, including:
•
•
•
April 2005

air quality and noise
human, aquatic biota and wildlife health
hydrogeology
Shell Canada Limited
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BASE CASE CONDITIONS (cont’d)

•
•
•
•
•
•
•
•
•
•
•

surface water hydrology
surface water quality
fish and fish habitat
terrain and soil
terrestrial vegetation, wetlands and forest resources
biodiversity
wildlife and wildlife habitat
traditional land use
resource use
visual aesthetics
historical resources

Socio-economic conditions were also reported for the Regional Municipality of
Wood Buffalo (RMWB), with a focus on its key communities. Details on socioeconomic conditions are provided in Volume 4, Section 7.7, Socio-Economic
Assessment.
The environmental setting reports are provided on a CD included with
distribution of the expansion project’s application and EIA. Within the EIA,
details on environmental and cultural resource impacts are provided in:
•
•
•

Volume 2, Air Quality, Noise and Environmental Health
Volume 3, Aquatic Resources
Volume 4, Terrestrial Resources and Human Environment

MITIGATION, MONITORING, RESEARCH AND ADAPTIVE MANAGEMENT

Design features and mitigation plans have been incorporated into the expansion
project design to prevent or reduce potential environmental impacts. Details on
the mitigation are summarized in each environmental component area.
Regional management systems, developed by multi-stakeholder committees,
address cumulative effects and will be supported by Albian Sands. These systems
are described for each environmental component section of the EIA, as well as
summarized in a table in the section’s introduction.
Albian Sands received certification for its environmental management system at
Muskeg River Mine under the internationally recognized standards ISO 14001 in
2004. This program will be extended to include expansion project facilities.
Proposed monitoring programs for each of the environmental components
provide a means of verifying predicted environmental effects of the expansion
project, as well as the effectiveness of mitigation plans and environmental
protection plans. Detailed plans are provided in an appendix to Volume 2.
Albian Sands has an environmental monitoring program that is in compliance
with the Environmental Protection and Enhancement Act (EPEA) and Water Act
16-4
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approvals for the existing Muskeg River Mine. These existing monitoring
programs will be amended, wherever practical, to include additional
requirements associated with the expansion project.
Regional and project-specific monitoring and research programs that Albian
Sands will support as part of adaptive management are described for each
environmental component. Adaptive management is a continuous improvement
process of planning, implementing and evaluating results through monitoring and
research programs, and developing new plans from the knowledge gained. Albian
Sands included knowledge gained from its development and operation of Muskeg
River Mine into its planned mitigation and monitoring activities for the
expansion project. This process will allow the development of best practices
through continuous learning and renewal of plans.

April 2005
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EIA SUMMARY
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
AIR QUALITY

RESULTS OF ASSESSMENT

The expansion project is in an airshed that has numerous other sources of
emissions. Despite mitigation measures incorporated in the expansion project, its
air emissions might result in changes in the ambient air quality.
Of the 75 ambient air quality parameters assessed in the application case, five
parameters were classified as having a moderate or high environmental
consequence. The oxides of nitrogen (NO2) concentrations resulting from the
expansion project were assessed as high because base-case concentration already
exceeds Alberta Ambient Air Quality Objectives (AAAQO). The one-hour
ambient air quality criteria for acrolein was exceeded at two Trapper cabins less
than 0.2% of the time. The assessment for this parameter is conservative because
of the worst-case assessment assumptions used in the air quality modelling. In
addition, sampling for this volatile organic compound (VOC) has not been
conducted in the region to validate the model predictions. Therefore, Albian
Sands proposes to work with the Wood Buffalo Environmental Association
(WBEA) to investigate the methods for measuring acrolein in ambient air as part
of the regional air quality monitoring program.
The Acidification Management Framework developed by the NOx and SOx
Management Working Group has been developed to manage and prevent
acidification in the region. Because the potential acid input (PAI) from the base
case already exceeds the Clean Air Strategic Alliance (CASA) PAI guidelines,
expansion project NOx and SO2 emissions will result in an increase in the areas
of PAI above 0.17, 0.25, 0.50 and 1.0 keq/ha/a, within the RSA and LSA.
Although emissions from the expansion project were predicted to increase PAI
levels in 13 of the 20 – 1º by 1º grid cells overlaying the modelling domain,
emissions from the expansion project did not result in any additional grid cells
being predicted to exceed the monitoring, target or critical loads adopted by
CASA.
The effect of emissions from the expansion project was assessed at regional
community receptors. Although, emissions will have a small incremental effect
on predicted concentrations of several air components at regional community
receptors, there will be no occurrences above the AAAQO levels. The modelling
results indicate that there are two locations where the one-hour maximum
acrolein concentration is above the short-term Texas Commission on
Environmental Quality Effects Screening Level for 0.05 and 0.2% of the hours

April 2005
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RESULTS OF ASSESSMENT (cont’d)

considered in the air quality assessment. The prediction for acrolein is
conservative. Therefore, monitoring is proposed to validate results.
Effects of emissions from the expansion project were assessed for receptors in
Descharme Lake and La Loche, Saskatchewan. Although model predictions of
ambient concentration show small increases in both communities (less than
1.5 µg/m³ for SO2 and NO2), these concentrations would not be distinguishable
from background readings. In addition, the assessment of the cumulative SO2 and
NOx emissions from existing and approved developments in combination with
the emissions from the expansion project will not result in the 0.17 keq/ha/a PAI
isopleth extending into Saskatchewan.
Table 16-1 is a summary of emissions of key air quality parameter emissions,
with those assessed for the expansion project in the application case put into a
regional context.
Table 16-1: Summary of Base, Application and Planned Development Case Air Emissions

Descriptions

Base Case

Project

Application
Case (Base
Case +
Project)

Planned
Development
Case

Change as a
Result of the
Project
(%) 1

SO2 emissions (t/cd)

245.5

0.4

245.9

298.3

0.2

NOx emissions (t/d)

383.9

14.3

398.2

538.4

3.7

CO emissions (t/d)

358.2

10.1

368.3

468.4

2.8

PM2.5 emissions (t/d)

27.4

0.5

28.0

34.3

2.0

VOC emissions (t/d)

506.5

13.0

519.5

752.0

2.6

TRS emissions (t/d)

6.6

0.1

6.6

8.3

0.9

Note:
1.

Represents a change between the base case and application case.

SCOPE OF ASSESSMENT

The air quality assessment of the expansion project included the evaluation of the
three assessment scenarios, i.e., base case, application case and planned
development case. For each scenario, the assessment listed the regional emissions
considered in the evaluation. The CALPUFF dispersion model was then run in
the dynamic (3-D) mode to determine ground-level concentrations and deposition
levels of:
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•

sulphur dioxide (SO2)

•

nitrogen dioxide (NO2)

•

acid deposition expressed as PAI

•

carbon monoxide (CO)
Shell Canada Limited
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•

hydrogen sulphide (H2S) and selected total reduced sulphur (TRS)
compounds

•

benzene and selected VOCs

•

fine particulate matter (PM2.5)

•

selected polycyclic aromatic hydrocarbon (PAH) compounds

•

selected trace metals

Concentrations of SO2 and NO2 and acid deposition (as PAI) were determined
over the entire modelling domain, and the results were presented for both the
RSA and LSA. In addition, concentrations of the above parameters (exclusive of
PAI) were determined for selected regional community receptors. These include
nine communities in northeastern Alberta, two communities in Saskatchewan and
five receptors that represent locations close to the expansion project where
persons engaged in traditional uses of the land could experience prolonged
exposure to air emissions.
MITIGATION

Albian Sands’ emphasis has been to design the expansion project to continue to
minimize effects on air quality in the oil sands region, rather than monitoring the
effects after they occur. Albian Sands has committed to the following operational
standards for the expansion project:

April 2005

•

using heaters that use low NOx technologies and comply with Canadian
Council of Ministers of the Environment (CCME) guidelines

•

minimizing flaring, e.g., upset and emergency conditions, start-up and
commissioning

•

ensuring above-ground storage tanks conform to Environmental Guidelines
for Controlling Emissions of Volatile Organic Compounds from Above
Ground Storage Tanks

•

using vehicles in the mine fleet that meet applicable emissions standards at
the time of purchase

•

minimizing mine fleet fuel consumption through planning and revising haul
routes to optimize travelling distances. Regular road maintenance procedures
will be designed to keep roads free of debris and smooth out rutting.

•

following mine maintenance procedures that ensure fleet vehicles are
regularly maintained

•

managing tailings solvent recovery unit (TSRU) tailings deposition to reduce
VOC emissions
Shell Canada Limited
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MITIGATION (cont’d)

•

managing slash burning to minimize air quality effects

•

managing road dust by watering the roads during dry periods

MONITORING AND MANAGEMENT

Albian Sands is an active participant in ongoing environmental management
initiatives in the oil sands region, including initiatives focused on regional air
quality. Albian Sands is committed to continue participation in these initiatives
by continuing its active participation in the:
•

Cumulative Environmental Management Association (CEMA), including
participation on all CEMA working groups

•

Wood Buffalo Environmental Association (WBEA) for matters relating to
monitoring and assessing air emissions in the oil sands region, including
working with other WBEA members to ensure monitoring meets the
identified regional requirements

•

Terrestrial Environmental Effects Monitoring (TEEM) program that is
focused on evaluating potential effects to soils and vegetation that result from
regional air emissions

The Air Quality Notification Protocol (AQNP) will address short-term events and
long-term air quality trends as measured at the continuous monitoring trailer in
Fort McKay.
Albian Sands has participated in air quality monitoring in the oil sands region
since 2000. Albian Sands is proposing to incorporate source and ambient
monitoring into the expansion project, as determined in consultation with WBEA
and AENV, by:
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•

undertaking stack surveys and sampling on new boilers and heaters,
consistent with Albian Sands current EPEA Approval conditions

•

following the leak detection and repair program to detect, measure and
control emissions from equipment leaks from new facilities as per the CCME
Code of Practice for Measurement and Control of Fugitive VOC Emissions
from Equipment Leaks

•

continuing to monitor through Albian Sands’ two continuous monitoring
trailers and nine passive monitors that are managed through WBEA

•

continuing to monitor VOCs through grab samples at ambient trailers

Shell Canada Limited
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•

continuing to conduct fugitive emission surveys of external tailings disposal
areas and mine surface on site and at ambient trailers to quantify VOCs and
TRS by source

•

continuing to evaluate new technologies to measure site emissions

Shell Canada Limited
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MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
NOISE

RESULTS OF THE ASSESSMENT

The noise modelling shows that the expansion project activities will not result in
noticeable changes in cumulative noise levels at most key community or
residence receptors. While trapper cabins C and D, located between Athabasca
River and the expansion project, might experience a noticeable change, the
predicted noise levels will be at, or below, the EUB permissible daytime and
nighttime sound level.
Assessment of the potential effects of noise on wildlife indicated that as it is
anticipated that assessed wildlife species affected by noise will habituate to the
disturbance effects of the expansion project. The predicted magnitude was
negligible.
SCOPE OF ASSESSMENT

The noise assessment for the expansion project focused on evaluating noise
levels at discrete receptors near the expansion project, as required in the EUB
Interim Directive 99-08: Noise Control Directive (ID-99-08). The assessment, as
identified in the EIA terms of reference:
•

estimates noise resulting from the development, using operations as defined
by EUB

•

discusses the implications of noise from the development, including
potentially affected people

•

discusses the proposed mitigation measures

The noise levels were predicted for periods when expansion project activities
were at the closest point to key receptors and for the 2010, 2016 and 2031
operating years. Predictions of base-case and application-case noise levels were
made using the CadnaA noise model. Potential effects of noise on wildlife are
assessed in the wildlife section.

April 2005
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MITIGATION AND MONITORING

Several design features will provide noise mitigation, and have been considered
in the noise assessment completed for the expansion project. These measures
include:
•

using buses to help reduce traffic volumes from workers going to the site

•

coordinating shift changes with other operators in the region during
operations

•

housing select components of the processing equipment in buildings

•

using bird-activated deterrent cannon systems at the tailings disposal areas
rather than systems that fire continuously

•

consulting potentially affected parties regarding noise levels during
construction and operations

•

providing noise controls for fixed equipment to meet Occupational Safety
and Health Administration (OSHA) design requirements

Albian Sands will conduct a post-construction noise assessment according to the
EUB ID-99-08.
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MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
ENVIRONMENTAL HEALTH

RESULTS OF THE ASSESSMENT
Human and Wildlife Health

The results of both the chronic and acute human health risk assessments for the
application case indicated that the magnitude of effect to human health is
negligible for all but one of the parameters evaluated (acrolein) because the
findings showed that :
•

exposure ratios (ERs) and incremental lifetime cancer risks were less than
one

•

peak one-hour and 24-hour concentrations were less than acute limits

For both the base and application cases, acrolein was identified as being of
potentially low magnitude at Fort McMurray, Fort McKay and the hunter and
trapper cabins. Acrolein is a type of VOC generated from diesel combustion that,
under chronic exposure, can result in respiratory congestion and irritation of the
eyes, nose, and throat. In addition to conservative air quality modelling for
acrolein, conservative toxicity reference values were used in the health risk
assessment. Ambient air quality monitoring has not been completed in the oil
sands region for acrolein. Therefore, to validate model predictions Albian Sands
proposes working with the WBEA to obtain ambient acrolein monitoring
information from the Athabasca oil sands region. In addition, Albian Sands will
continue participating in CEMA’s Trace Metal and Air Contaminant Working
Group (TMAC) health risk studies.
The results of the wildlife health assessment for the application case indicated
that exposure to all chemicals of concern through air, soil, water, food and fish
receptors during operations for all wildlife species is negligible.
Air Emissions Effects on Ecological Receptors

Emissions from the expansion project were not predicted to result in additional
exceedances of the critical load of acidity above those identified for the base
case, and increases in acid deposition to lakes with base case exceedances were
small (less than 1%). Therefore, emissions from the expansion project were
predicted to have a negligible potential to affect water quality or aquatic life in
regional lakes.

April 2005
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Air Emissions Effects on Ecological Receptors (cont’d)

The small increase in regional NOx emissions as a result of the expansion project
is also not expected to affect episodic stream acidification. The NOx and SOx
Management Working Group is currently completing research to better
understand buffering potential that might be present in these lakes through
groundwater flow and other buffering mechanisms, such as organic buffering, by
developing dynamic models, such as MAGIC, for future assessments.
The incremental change in the area of soil potentially affected by acidification
from the expansion project is 4,053 ha (less than 1% of the study area), a change
classified as one with negligible environmental consequence. Potential effects of
air emissions on soils are currently addressed in the regional TEEM Monitoring
Program.
The acidification management framework developed by the NOx and SOx
Management Working Group (NSMWG) has been developed to manage and,
prevent acidification in the region. The NSMWG is also conducting research to
better understand the buffering capacity of soils in the region, which will be used
in future assessments.
Under the application case, the expansion project produces negligible increases
in SO2 and NOx in the oil sands region. The expansion project will not increase
the area of poor fens and bogs potentially affected by nitrogen deposition. The
increase in area of vegetation at risk from acidification within the study area is
4,057 ha, a less than 1% net change to vegetation potentially affected, resulting in
a negligible impact.
SCOPE OF ASSESSMENT

The environmental health component of the EIA assesses the potential effects of
chemical emissions from several environmental media, such as air and water, on
the health of people and wildlife living in the vicinity of the expansion project. It
also assesses the specific effects of acidifying air emissions on soil, vegetation
and aquatic organisms.
MITIGATION

Albian Sands’ emphasis for the expansion project has been to design a project
that minimizes effects. Specific mitigation measures related to air emissions are
discussed in Section 16.2, while water-related mitigation is discussed in
Section 16.7.
MONITORING AND MANAGEMENT

For mitigation measures related to air and water quality, see:
•
•
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Section 16.2, Air Quality
Section 16.7, Water Quality
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Monitoring for Acrolein

Acrolein were identified as a group of substances that potentially could result in
low risks to human health in the base and application cases. However, the air
quality predictions and toxicity reference values for acrolein are conservative.
Ambient monitoring of acrolein in the region would help determine how
conservative these predictions are. Therefore, Albian Sands proposes working
with the WBEA to investigate methods for measuring acrolein in ambient air in
the oil sands region within the regional air quality monitoring program.
Albian Sands and Shell Programs to Address Human Health Issues

Shell has agreed to participate in a future human exposure monitoring study in
Fort McKay as part of the Jackpine Mine – Phase 1 Environmental Agreement.
This study would be a follow-up to a previous human exposure monitoring study
in Fort McKay, coordinated by the University of Alberta.
Albian Sands helped initiate and continues to be involved with the Fort McKay
AQNP. The AQNP is being developed by a working group, which includes
representatives from the community, industry and AENV. The AQNP will be
used to report unusual air quality conditions, with the objective of identifying and
resolving medium-term and long-term air quality issues in the community of Fort
McKay. The AQNP will focus on specific air quality parameters that are
important to human health, including:
•
•
•
•
•

SO2
NO2
O3
TRS (including H2S)
PM2.5

Regional Initiatives to Address Human Health Issues

Many regional initiatives are addressing human health issues in the oil sands
region. Albian Sands is currently participating in the following regional
monitoring programs, which collect air and water quality information that can be
used to assess potential human health risks:
•

WBEA, which conducts ambient air monitoring in regional communities

•

Regional Aquatics Monitoring Program (RAMP), which monitors water
quality and fish

Albian Sands is a member of the WBEA’s Human Exposure Monitoring
Committee (HEMC). The decision to form the HEMC within WBEA followed
from the results of the Alberta Oil Sands Community Exposure and Health
Effects Assessment Program (AOSCEHEAP) completed in 1997, through which
continued monitoring was recommended. The HEMC initiated the human
exposure monitoring program (HEMP) early in 2005 in Fort McMurray with data
collection scheduled for completion in April 2005.
April 2005
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Regional Initiatives to Address Human Health Issues (cont’d)

The HEMC plans next to undertake a round of exposure monitoring in Fort
Chipewyan, and is also assembling plans to establish monitoring studies in other
communities. These assessments represent the follow-up to Alberta Health
human exposure studies that were initiated in 1998.
Albian Sands is also a member of TMAC, which was established in 2000 to
assess the risks posed by trace metals and air contaminants to human health and
ecosystems under existing environmental management systems. TMAC has
identified a list of chemicals of potential concern in the region (from human
health, odour and environmental perspectives), and has completed some air
quality modelling studies to further understand ambient concentrations of these
chemicals within the oil sands region. The majority of the chemicals and
chemical groups identified by TMAC as chemicals of potential concern to human
health (including acrolein) have been evaluated in the human health risk
assessment for this project. TMAC is also currently working towards evaluating
potential risks to human health within the region posed by these chemicals of
potential concern. The TMAC will, if required, recommend changes to
adequately manage those risks.
Initiatives to Address Air Emissions Effects on Ecological Receptors

Albian Sands will continue to assess air emissions that might have an effect on
ecological receptors by:
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•

working as part of CEMA on air emissions issues

•

following the CEMA framework for managing acidifying emissions

•

participating in WBEA regional monitoring as well as efforts by TEEM and
RAMP
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RESULTS OF ASSESSMENT

Effects of the expansion project resulting from basal aquifer depressurization,
overburden and muskeg dewatering, external tailings disposal area seepage and
reclamation were assessed. Basal aquifer depressurization is expected to affect
regional groundwater levels in the basal aquifer over the life of the mine and into
the post-closure period. The drawdown of groundwater levels in the basal aquifer
will be long-term. However, groundwater levels will recover to near pre-mining
elevations several decades following completion of depressurization operations.
The incremental increase in drawdown resulting from the expansion project is
expected to be minimal with the greatest increase occurring in the immediate
vicinity of the project development area.
Depressurization rates for the expansion project are estimated to vary between
10,300 m3/d to less than 1,000 m3/d. Depressurization is expected to result in an
increase in downward vertical gradients between the Quaternary deposits and the
basal aquifer. However, the expansion project is expected to result in a limited
increase in incremental drawdown that is highest within the immediate vicinity of
expansion areas. Therefore, the effect of the increase in vertical gradient on water
levels in Quaternary deposits and surface waterbodies resulting from the
expansion project is expected to be negligible.
Effects on groundwater resources resulting from overburden dewatering by
ditches, sumps and wells are expected to be low. Estimates of drawdown for the
expansion project are expected to be within 500 m of the activity, with the
exception of areas of thick sands and gravels where drawdown might occur
within 2,000 m. Groundwater levels will recover once mining and dewatering
cease. Therefore, these effects are reversible. Overburden dewatering is not
expected to affect groundwater quality.
Groundwater removed during dewatering is from the groundwater regime and
diverted from natural groundwater discharge areas. The reduction in discharge to
Muskeg River and Jackpine Creek is assessed in the hydrology section.
Seepage from the existing external tailings disposal area is expected to affect
groundwater flow patterns and groundwater quality in Quaternary deposits and in
the basal aquifer beneath the tailings area. Hence, the southern expansion of the
external tailings disposal area will add small increments to these changes. Effects
from the entire facility are discussed below. These changes will be long term and
irreversible. The primary areas affected in the Quaternary deposits are small, and
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RESULTS OF ASSESSMENT (cont’d)

limited to the deposits immediately beneath the facility because of the perimeter
ditches that intercept seepage. Consequently, although seepage from the external
tailings disposal area expansion to the basal aquifer is expected, the external
tailings disposal area expansion is not expected to result in an appreciable change
in the groundwater levels and flow directions in the basal aquifer.
Mine pit excavation, backfilling and reclamation will alter groundwater levels
and flow patterns. Changes in shallow groundwater flow patterns will result from
differences in topography and surface drainage patterns in the reclaimed
landscape. These changes will only affect groundwater flow patterns within the
LSA. Downward flux of water to the basal aquifer is expected to increase
because of the anticipated higher hydraulic conductivity of the backfill material
when compared to the in situ McMurray Formation.
At closure, and in the far future, seepage from the eastern side of the reclaimed
project development area north of the Muskeg River will migrate toward the
Muskeg River. The expansion project is not expected to result in an incremental
increase in seepage flux from backfilled pits to the Muskeg River. This seepage
is expected to take 50 to 100 years to reach the Muskeg River. Seepage from the
western-most side of the expansion project is expected to migrate west through
the Quaternary deposits and discharge along the Athabasca River escarpment.
Seepage from Isadore’s Lake to the basal aquifer will be reduced slightly as a
result of the expansion project, which will cause higher hydraulic heads in the
basal aquifer in this area. Groundwater discharge from the basal aquifer to the
Athabasca River will increase at closure.
At closure, and in the far future, it is estimated that groundwater discharge to the
Muskeg River and Jackpine Creek from the Sharkbite area will be reduced as a
result of the expansion project.
SCOPE OF ASSESSMENT

This impact assessment evaluates the nature and magnitude of effects on
groundwater quantity, flow patterns and quality that are caused by expansion
project activities. In most instances, these activities are implemented in a phased
manner as the mine develops. These activities include:
•
•
•
•

dewatering of overburden deposits and excavation of mine pits
depressurization of the basal aquifer
construction, operations and reclamation of the external tailings disposal area
backfilling and reclamation of mine pits

Of these expansion project activities, only basal aquifer depressurization affects
the RSA. Changes in groundwater flow patterns or quality caused by expansion
project activities are evaluated, and provided as information to support the
assessment of effects on ecological receptors. Residual effects on ecological
receptors, as a result of changes in groundwater flow patterns or quality, have
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been classified and ranked in this EIA under the appropriate receptor section. For
example, groundwater changes that are transmitted to surface water flow or
quality have been discussed in the surface water hydrology or surface water
quality sections.
MITIGATION AND MONITORING
Existing Mitigation Measures

The existing Muskeg River Mine has mitigation and management measures that
will continue to be effective for the expansion project, including:
•

perimeter ditches around the external tailings disposal area installed through
the Quaternary deposits into the underlying McMurray Formation that will
intercept seepage

•

the storage and handling of various chemicals and materials in areas
designed, constructed and operated in compliance with legal and regulatory
requirements. A groundwater monitoring program is in place and a response
plan is being developed to ensure any groundwater impacts from spills or
leaks are identified promptly along with the appropriate remedial responses
to be implemented.

•

a groundwater monitoring program, in place since 1999, designed to
establish baseline conditions, collect data required to evaluate potential
changes in the groundwater regime as a result of mine development and plant
operations, and assess potential effects of project development on
groundwater quantity and quality

•

environmental protection measures of the existing extraction plant and
associated facilities for the expansion project

Expansion Mitigation Measures

The expansion project has measures to help mitigate potential effects of
expansion project activities on groundwater resources, or ecological features
linked to groundwater resources, including:
•

in the external tailings disposal area’s south expansion, an extension to
the perimeter ditch system that is designed to intercept seepage that
would otherwise flow from the tailings pond into Quaternary deposits

•

the placement of low-permeability overburden to isolate in situ
Quaternary sand and gravel deposits from sand capping placed directly
over non-segregating tailings

Monitoring and Additional Investigations

The existing Muskeg River Mine groundwater monitoring program will be
amended to include a monitoring program for the expansion project. A discussion
April 2005
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Monitoring and Additional Investigations (cont’d)

of the groundwater monitoring program to detect changes to groundwater quality,
levels and flow patterns resulting from expansion project activities has been
included in Volume 2, Appendix 2-5, Environmental Management Programs.
Additional hydrogeological investigations will be considered as part of annual
plans.
MANAGEMENT

Adaptive management strategies for individual project activities are outlined
below.
Overburden Dewatering

Overburden dewatering is expected to affect groundwater levels in Quaternary
deposits in the vicinity of overburden dewatering areas and mine excavations.
Changes in groundwater levels in Quaternary deposits surrounding these areas
will be monitored.
Basal Aquifer Depressurization

Basal aquifer depressurization is required for safe and efficient mining
operations. The McMurray Formation aquitard is expected to prevent any
impacts to surface water from depressurization of the basal aquifer. However,
should unexpected effects on surface water result from basal aquifer
depressurization, possible mitigation alternatives include:
•

changing the location and pumping rate of individual depressurization wells

•

releasing overburden dewatering water or diverting surface water to the
affected area

External Tailings Disposal Area

Existing perimeter ditches will be expanded for the external tailings disposal area
extension and will be used to intercept shallow groundwater seepage and prevent
this seepage from affecting shallow groundwater quality or surface water quality
beyond the external tailings disposal area. In the unlikely event that additional
mitigation is required, using measures such as low permeability barriers and
subsurface drains could be incorporated as mitigation measures.
Mine Backfilling and Reclamation

Groundwater seepage from the reclaimed landscape could reach surface
waterbodies, including the Muskeg River, Jackpine Creek and pit lakes. If higher
than predicted seepage is detected, measures such as subsurface drains to
intercept the seepage or additional low permeability barriers to reduce the
seepage could be used. In addition, alterations to the reclaimed surface to
16-22
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influence shallow groundwater flow directions could be considered during the
expansion project’s life.
Expansion of Plant Facilities

The plant site is constructed on low permeability compacted lean oil sands to
minimize potential groundwater contamination. Also, a ditching and emergency
dump pond collection system is used to prevent possible effects to groundwater
quality from the plant facilities. Groundwater monitoring within the project area
is also used to provide early detection of potential changes to groundwater
quality.
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RESULTS OF ASSESSMENT

The expansion project will result in a maximum reduction of the total open-water
area within the LSA during operations by up to 0.2 km2 (or 0.001% of the total
area of the LSA from predevelopment conditions). At closure, the total openwater area in the LSA will increase by about 43 km2 (or 2.7 % of the total area of
the LSA).
The expansion project will also cause changes in mean annual flows in Mills
Creek, Jackpine Creek and the Muskeg River. The expansion project will not
increase water withdrawal from the Athabasca River beyond the Albian Sands
current licensed limit. Therefore, the expansion project has no effect on flows in
the Athabasca River. Changes to flows in Mills Creek will be mitigated so they
remain within the range of current seasonal variability. Changes to Jackpine
Creek mean annual flows as a result of the project will be within ±1% of the
predevelopment value. The Muskeg River mean annual flow will increase by up
to 2% during muskeg drainage and overburden dewatering activities. At closure,
the mean annual flow in the lower Muskeg River is expected to be similar to the
predevelopment (before any major development) value.
With application of the planned mitigation, the expansion project will not result
in changes to Isadore’s Lake. The expansion project will result in small changes
in basin sediment yields, and in channel regimes and total suspended solids
concentrations in the receiving streams.
SCOPE OF ASSESSMENT

Hydrologic assessments addressed changes in open-water areas, flows and water
levels in receiving streams, the water balance in Isadore’s Lake, and sediment
yields and channel regimes of receiving streams.
MITIGATION AND MONITORING
During Operations

The expansion project water management plan (see Section 10, Water
Management) includes various design features, mitigation measures and best

April 2005

Shell Canada Limited

16-25

Section 16.6
EIA SUMMARY

HYDROLOGY

During Operations (cont’d)

management practices to achieve the following environmental management
objectives:
•

minimize effects on flows and water levels in receiving streams and lakes by
distributing muskeg drainage operations through the mine life, thereby
avoiding a large increase in flows in the receiving streams

•

minimize sediment loading to receiving streams and lakes by routing muskeg
drainage and overburden dewatering to sedimentation (polishing) ponds
equipped with oil separation capability, where required, before release to the
receiving streams

•

minimize effects of closed-circuit operations on flows and water levels in
receiving streams and lakes by diverting natural streams that will not be
disturbed by the mining operations around the mining area to receiving
streams, and by pumping water from the Athabasca River to Isadore’s Lake
to manage its water balance

Albian Sands recognizes the value of Isadore’s Lake to stakeholders and the
aquatic system in the LSA. Hence, Albian Sands will design a water management
plan to manage the lake water balance and flows in Mills Creek. During the early
years of mine operations, the muskeg drainage from the upper watershed of Mills
Creek will be diverted south into Mills Creek. Starting in 2012, water from the
Athabasca River will be pumped to a sedimentation pond that will be located
upstream of Isadore’s Lake. Water will be released from the sedimentation pond,
which will be located upstream of the lake, to the lower end of Mills Creek to
maintain the mean monthly flows in the creek and the water balance in Isadore’s
Lake.
At Closure

The conceptual closure drainage system proposed for the development areas of
Muskeg River Mine and the expansion project has been designed to achieve the
following environmental management objectives:
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•

minimize effects on flows and water levels in receiving streams and lakes by
developing a drainage layout to minimize changes in the natural drainage
areas of receiving streams

•

minimize sediment yields from reclaimed surfaces by developing final
topography and soil moisture conditions to sustain a biologically productive
and sustainable landscape

•

minimize gully and channel erosion by developing robust and sustainable
reclamation drainage systems with a built-in self-healing capability and
robustness similar to natural drainage systems
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•

create new areas of lakes, wetlands and streams during reclamation for
attenuating floods and for bioremediation of tailings porewater releases,
groundwater seepage and runoff from the reclaimed areas

Closure drainage systems for the development areas of Muskeg River Mine and
the expansion project will be constructed to achieve the equivalent capability to
similar natural systems.
Since 1997, Albian Sands has participated in the RAMP, which includes
collecting annual climate and surface water hydrology monitoring data for the oil
sands region. Albian Sands will also modify existing programs for monitoring the
waters, such as muskeg and overburden drainage, that are discharged from the
project development area.
MANAGEMENT AND RESEARCH

Albian Sands will continue to participate in the CEMA Surface Water Working
Group (SWWG). The task groups of SWWG include the:
•
•
•
•

Instream Flow Needs Task Group
Water Management Systems Task Group
Watershed Integrity Task Group
Surface Water Quality Task Group

Through the SWWG, Albian Sands will help develop management systems to
address cumulative effects and the integrity of the Muskeg River watershed, and
the quality and flows in the Athabasca River.
Albian Sands will continue to participate in CEMA and CONRAD research
activities, which include several working groups, such as the Wetlands and
Aquatic Group and the Soils and Vegetation Group. These working groups
manage research projects currently focused on reclamation issues.
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RESULTS OF ASSESSMENT

Potential effects of expansion project activities on increases in substance
concentrations and changes in complying with aquatic life guidelines were
assessed. Based on water quality predictions for receiving waterbodies and
watercourses, the effects on surface water quality are discussed below. Expansion
project activities are predicted to have negligible effects on Athabasca River
water quality.
Concentrations of key parameters, such as naphthenic acids, total dissolved solids
(TDS) and acute and chronic toxicity and tainting potential, are predicted to be
similar in the Muskeg River to base-case concentrations. Expansion project
activities are predicted to result in increased concentrations for antimony,
beryllium, sulphate and vanadium relative to the corresponding concentrations
under the base case. The effect of the increased concentrations on fish, human
and wildlife health are assessed to be low or negligible. Application-case
concentrations in Jackpine Creek are predicted to be similar to base-case
concentrations for all substances, except iron, which is higher under the
application case because of surficial groundwater seepage.
The effect of the expansion project on water quality of Jackpine Creek is
negligible. The expansion project will have marginal effects on key substances in
Isadore’s Lake, such as molybdenum naphthenic acids, TDS and acute and
chronic toxicity and tainting potential. Conservative modelling suggests that the
concentration of several parameters will increase for the 2054 and far-future
snapshots, mainly because of seepages and non-segregating tailings flux releases
into West Pit Lake. However, the effect of increased concentrations of these
substances on fish, human and wildlife health was assessed as having low to
negligible effects.
Consideration of other water quality effects from the expansion project showed
negligible effects to thermal regime, dissolved oxygen and sediment quality.
Water quality predictions for the pit lakes indicated that substance concentrations
in the far future are predicted to approach equilibrium levels that are similar to
current background levels for waterbodies within the local and regional areas.
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SCOPE OF ASSESSMENT

The water quality impact assessment for the expansion project focused on
evaluating the:
•

predicted changes in water quality compared to existing conditions and
regulatory water quality guidelines for the Athabasca and Muskeg rivers,
Jackpine and Mills creeks, Isadore’s Lake and the pit lakes

•

potential effects of water releases on thermal regime, dissolved oxygen and
sediment quality in receiving waterbodies and watercourses

MITIGATION, MONITORING AND MANAGEMENT
Regional Monitoring and Research Initiatives

Albian Sands will continue to participate in the task groups of CEMA Surface
Water Working Group (SWWG). The task groups of SWWG include the:
•
•
•
•

Instream Flow Needs Task Group
Water Management Systems Task Group
Watershed Integrity Task Group
Surface Water Quality Task Group

Through participation in these task groups, Albian Sands will help develop
management systems and management objectives, where needed, for surface
water hydrology in the oil sands region.
The main mitigation measures that will be implemented to reduce water quality
effects of the expansion project are:
•
•
•
•
•
•

sedimentation (polishing) ponds
closed-circuit water recycling during operations
perimeter ditch and wetlands
wetlands and pit lakes
sustainable closure landscape and drainage system
best management practices

Sedimentation (Polishing) Ponds

Muskeg drainage and overburden dewatering waters will be directed to
sedimentation (polishing) ponds that will be equipped with oil removal
capabilities, where appropriate, to reduce suspended particulates and allow
waters to approach ambient water temperatures, before release to the
environment.
Closed-Circuit Water Recycling During Operations

Process-affected waters, runoff and seepage from areas affected by mine
operations might have high concentrations of substances that can affect water
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quality if released directly into receiving waterbodies. These waters might
include cooling tower water, non-segregating tailings flux water, tailings and
groundwater seepages, and runoff from in pit and active mine pit areas, tailings
pond water, surface runoff from the plant site and roads, and runoff from the
mine footprint. During operations, these waters will not be released into the
environment, but will be continuously recycled in the process stream.
Perimeter Ditch and Wetlands

Tailings pond water from the external tailings disposal area has the potential to
seep into surface waterbodies because of the hydraulic head between the pond
and its surroundings. During operations, the existing perimeter ditch will be
expanded to capture seepages and runoff from the expanded external tailings
disposal areas. These waters will be pumped back into the tailings pond to
prevent release of high substance concentrations into receiving waterbodies
during mine operations. At closure, the ditch will be modified to be selfsustaining and to direct seepages and runoff to wetlands on the west, east and
south of the external tailings disposal area. The wetlands will be of adequate size
to provide treatment to seepages and runoff from the external tailings disposal
area and ensure that outflow from the wetlands will be non-toxic before release
into Athabasca River.
Wetlands and Pit Lakes

After mine closure, reclamation waters and runoff will be directed to a system of
wetlands and pit lakes. The wetlands will provide natural pretreatment before the
waters are released to the pit lakes. The pit lakes will be designed to have a
littoral zone to promote biological activity and enhance biodegradation. A littoral
zone near the outlet will also provide an opportunity for pit lake outflows to
attain temperatures similar to ambient temperatures of existing local streams. The
wetlands and pit lakes will have large combined storage capacity and long
residence time to provide treatment for the reclamation waters. The wetlands and
pit lakes will also provide flood storage and reduce erosion from the reclaimed
landscape.
Sustainable Closure Landscape and Drainage System

A maintenance-free sustainable closure landscape and drainage system will be
constructed to have similar characteristics as natural systems in terms of dynamic
stability, robustness, longevity and self-healing capability. To minimize water
quality effects on receiving streams, the reclamation drainage will be designed
and constructed to have characteristics that minimize channel erosion. The
drainage system will direct all seepages and runoff after closure to wetlands and
pit lakes. Most of the non-segregating tailings material on the reclamation
landscape will be placed below the level of lean oil sands to minimize seepage
waters reaching receiving waterbodies and watercourses.
The volume of reclamation water captured in the closure drainage system into
wetlands and pit lakes will be maximized through the design of the reclamation
landscape. This will minimize direct seepage to the receiving waterbodies and
watercourses. Natural in situ or engineered walls of low permeability overburden
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Sustainable Closure Landscape and Drainage System (cont’d)

will be maintained along Muskeg River, Jackpine Creek and Isadore’s Lake to
minimize direct seepages into these natural waters. The closure landscape will be
designed to encourage effective drainage of reclaimed areas to avoid salt
accumulation on the reclaimed surfaces and potential deterioration of runoff
water quality.
Best Management Practices

Accidental spills from pipeline ruptures or vehicular accidents and failure of
retention structures will be handled using best management practices. Expansion
project activities will follow safety protocols designed to minimize accidents and
reduce effects if an accident should occur. Surface water and groundwater
monitoring and response plan will be implemented to determine effects of
potential accidental releases promptly and to initiate the required remedial action.
Project-Specific Monitoring and Management
Discharges into Muskeg River

A monitoring plan will be developed that provides the necessary data regarding
all measurable discharges. This plan will be developed in conjunction with
existing Albian Sands monitoring and other programs in the region, and will be
finalized upon review by regulatory agencies. Albian Sands will cooperate with
regional groups and other oil sands operators within the Muskeg River watershed
to manage development effects on the lower reach of the river.
Sedimentation (Polishing) Ponds

Monitoring of sedimentation (polishing) ponds will be undertaken for
temperature, dissolved oxygen, biological oxygen demand and other substance
concentrations to confirm that mitigation measures achieve predicted results. If
the monitoring program indicates that the ponds are not performing as effectively
as expected and impacts on receiving streams are observed or anticipated, the
ponds will be modified or the drainage waters will be directed to operational
systems.
Pit Lakes

Pit lake water chemistry will be monitored before release. If the monitoring data
indicates that releases will be toxic or cause undesirable effects on receiving
streams, outflows will be directed to treatment wetlands to receive further
treatment and produce satisfactory water quality before being released to
receiving waterbodies. The temperature of outflows and downstream receiving
waters will be monitored continuously for two years to ensure that thermal
effects on receiving streams, if any, are small. If detrimental changes to the
thermal regimes of receiving streams are observed or anticipated, outflows from
the pit lakes will be directed to shallow ponds or wetlands with adequate
residence time to allow thermal equilibrium with the atmosphere before release.
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RESULTS OF ASSESSMENT
Aquatic Health

Expansion project activities are predicted to produce changes in water quality in
Isadore’s Lake, Jackpine Creek and the Muskeg River. Changes to sediment
quality are not expected to occur in these waterbodies. Comparison of the
predicted parameter concentrations, in both water and fish tissue, to chronic
effects benchmarks and whole effluent toxicity guidelines, indicates that
negligible change to aquatic health is predicted for Isadore’s Lake, Jackpine
Creek and the Muskeg River.
The expansion project is also not projected to result in appreciable changes to
either water quality or sediment quality in the Athabasca River. Potential effects
to aquatic health in the Athabasca River were, therefore, rated as negligible.
The assessments of water quality parameters, sediment quality and fish tissue
quality, along with the results of field and laboratory research and the planned
design of the pit lakes, indicate that the pit lakes are expected to be able to
support a viable aquatic ecosystem.
Fish Habitat, Abundance and Diversity

Changes in fish habitat will occur as a result of flow alterations and waterbody
changes during mine construction, operations, reclamation and closure activities
in the following watercourses and waterbodies:
•
•
•
•
•

Muskeg River
Jackpine Creek
Mills Creek
unnamed watercourses 1, 3, 4 and 5
unnamed waterbodies 1, 2, 4, 5 and 6

These changes in fish habitat might include changes in habitat area, physical
habitat conditions, the benthic invertebrate food base and accessibility of habitats
to fish.
The Muskeg River, Jackpine Creek and Mills Creek were the only watercourse
habitats within the project development area to have potential effects to fish
habitat as a result of changes in stream flows. These potential effects were
April 2005
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Fish Habitat, Abundance and Diversity (cont’d)

assessed by examining the predicted changes in annual mean discharge, mean
open-water discharge, mean ice-cover discharge, 7Q10 low flow discharge,
10-year flood peak discharge and mean monthly flows. The changes in flows
within the Muskeg River and Jackpine Creek throughout the life of the expansion
project are described in the hydrology section, with the majority of the flow
changes predicted to be less than 5%.
Based on the implementation of best management practices to mitigate potential
effects of changes in stream flows, the expansion project is predicted to have no
residual impacts to fish habitat for any other watercourses or waterbodies in the
LSA and RSA as a result of changes in stream flows or water levels. Changes in
flows within Mills Creek are controlled through mitigation activity to maintain
seasonal flows into Isadore’s Lake.
Habitat losses will occur in Mills Creek, unnamed watercourses 1, 3, 4 and 5, and
in unnamed waterbodies 1, 2, 4, 5 and 6. These losses amount to 688,667 m2 of
habitat area comprising the waterbody area as well as watercourse sections of
defined and undefined channel, beaver ponds and transition zones. The remaining
watercourse and waterbody areas that will be affected by expansion project
activities are not considered to provide fish habitat as they were considered
devoid of fish and do not contribute to a domestic, commercial, recreational or
subsistence fishery.
Based on the implementation of best management practices to mitigate potential
effects on hydrology and water quality, and the compensation measures outlined
in the Conceptual Compensation Plan, the expansion project is predicted to have
no residual impacts to fish habitat, fish abundance or fish and fish habitat
diversity for any watercourses or waterbodies in the LSA and RSA.
SCOPE OF ASSESSMENT

The assessment focused on potential effects of the expansion project on:
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•

fish health, through acute or chronic toxicity

•

fish habitat

•

fish abundance

•

fish tainting

•

fish and aquatic biodiversity

•

the types of aquatic habitats that will develop in the reclamation waterbodies,
including pit lakes
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Fish habitat mitigation and enhancement techniques have been implemented
successfully in other projects both locally and in other regions. The knowledge
gained in recent years through reclamation and habitat enhancement efforts will
be applied to Albian Sands’ mitigation and compensation activities in the
Muskeg River watershed.
A number of mitigation measures will be implemented during the construction,
operations, closure and reclamation activities for the expansion project to prevent
or minimize effects to aquatic health, fish habitat, fish abundance, and fish and
fish habitat diversity. These activities include measures to:
•

prevent or minimize changes in stream flows and water levels

•

prevent or minimize changes in surface water quality

•

prevent or minimize physical disturbance to existing fish populations, such as
fish salvage, and fish habitat, such as avoiding disturbance to areas of higher
quality fish habitat

•

maintain the integrity of existing riparian zone and shoreline areas, and
detailed erosion and sediment control plans

The expansion project Conceptual Compensation Plan and preliminary details of
the proposed habitat compensation are provided in Volume 3, Appendix 3-6,
Conceptual Compensation Plan. The Conceptual Compensation Plan provides
three options for compensation of habitat losses resulting from the expansion
project, with each option pursued, as necessary, to achieve a no net loss of
productive capacity of fish habitat. Each option considers the hierarchy of
compensation preferences. The three options for the development of
compensation habitats are:
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•

Option 1 - Use of the extra habitat credits from the Shell Jackpine Mine –
Phase 1 compensation plan. It is anticipated the habitat units gained from the
construction of the Compensation Lake, Khahago Lake, and new Muskeg
Creek Channel will exceed the required 2:1 compensation (i.e., two habitat
units gained for every habitat unit lost) when compared with the amount of
habitat loss associated with the Shell Jackpine Mine – Phase 1 project.

•

Option 2 - Enhancement of Jackpine Creek to improve habitat conditions for
target species, such as Arctic grayling

•

Option 3 - Enhancement of the existing unnamed waterbody southeast of the
lower reaches of the Muskeg River, including construction of a natural
geomorphic channel connecting the unnamed waterbody to the Athabasca
River. Lacustrine habitat loss will be partially compensated by increasing the
area of the unnamed waterbody by 50% and by increasing the diameter and
depth of the existing waterbody. Stream habitat loss will be partially
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MITIGATION, MONITORING AND MANAGEMENT (cont’d)

compensated by widening and reconstructing the existing channel that will
create appropriate habitat for the species of interest.
Habitat monitoring will be used to verify that the no-net-loss objective is
achieved. Albian Sands will monitor the proposed mitigation and compensation
measures for fish habitat for the expansion project to assess the effectiveness and
the need to adjust the measures. Albian Sands’ comprehensive monitoring
program for aquatic resources might include the assessment of stream flows,
water levels and discharge rates, channel stability and morphology, water and
sediment quality, littoral zone development, growth of aquatic vegetation,
benthic macro-invertebrate communities, fish populations and riparian zone
vegetation.
In addition to project-specific monitoring activities, Albian Sands will continue
to participate in RAMP and in working groups under CEMA, which are
designing regional management programs to address fish and fish habitat issues.
These groups include the CEMA SWWG, which is looking at management
aspects of instream flow needs and water quality in the Athabasca River, as well
as the sustainability of the Muskeg River watershed. Furthermore, Albian Sands
will continue to participate in the CONRAD Environmental Research Group and
its working groups to develop effective mitigation and compensation techniques.
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RESULTS OF ASSESSMENT

Key negative effects on terrestrial resources for the expansion project include:
•

the development of pit lakes that will result in permanent loss of 821 ha of
soil and terrestrial landforms, which is ranked as a low environmental
consequence

•

the clearing of 3,073 ha of peatlands and 71 ha of old growth forest that will
result in a moderate environmental consequence for wetlands (including
peatlands), old growth forests and high rare plant potential habitat. Although
old growth forest will develop in the reclaimed landscape, forest stands will
not be old enough to classify as old growth within the time frame used for
closure in this assessment (80 years). Consequently, the environmental
consequence of habitat loss for key indicator resources (KIRs) will be:
•
•
•

low for the Canadian toad
moderate for the old growth forest bird community
moderate for the pileated woodpecker

•

the effects on wildlife movement corridors that are predicted to have a low
environmental consequence

•

the permanent loss of peatlands, which is predicted to have a moderate
environmental consequence on biodiversity

Key positive effects on terrestrial resources for the expansion project include:
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•

following reclamation, an increase in land capability areas rated
conditionally productive, low and moderate for land capability for forestry

•

with reclamation, an increase within the LSA of areas of five vegetation
KIRs, which include forested areas, terrestrial vegetation, riparian
communities, economic forests and high traditional plant potential areas

•

following closure, an increase in available habitat for 10 of the 15 KIRs,
including moose, fisher, muskrat, black bear, beaver, river otter, ruffed
grouse, boreal owl, mixedwood forest bird community, and ducks and geese

Shell Canada Limited
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SCOPE OF ASSESSMENT

Potential effects of the expansion project on terrestrial resources in the LSA were
assessed for soil and terrain, terrestrial vegetation, wetlands and forest resources,
wildlife and biodiversity. These individual component assessments were then
integrated to evaluate effects on terrestrial resources as a whole within the LSA.
The assessments address incremental effects of the expansion project over the
impacts originally predicted for the Muskeg River Mine.
MITIGATION, MONITORING AND MANAGEMENT

Many of the available mitigation options are common to all terrestrial
components. For example, by reclaiming an area, the soil will be replaced;
therefore, it can establish vegetation communities and associated wildlife habitat.
The mitigation options common to all terrestrial components include measures
taken in:
•
•
•

construction
operations
reclamation

Mitigation Measures During Construction

Specific mitigation measures that will minimize the effects of the expansion
project to terrestrial resources, wetlands and biodiversity during construction
include:
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•

avoiding clearing between April 1 and August 30 to avoid the main breeding
bird and ungulate calving seasons

•

constructing straight roads with long lines-of-sight where feasible

•

using existing access wherever possible

•

crossing watercourses as close to 90 degrees as possible

•

leaving remnant forested areas undisturbed, where possible

•

providing construction staff with environmental awareness training as part of
their on-site orientation

•

contacting Alberta Sustainable Resource Development (ASRD), Fish and
Wildlife, to assist in the removal of hibernating black bears, if they are
accidentally disturbed

•

implementing standard, industry-accepted practices for soil handling,
management and storage

Shell Canada Limited
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Mitigation Measures During Operations

Specific mitigation measures designed to minimize the effects of the expansion
project during operations include:

April 2005

•

maintaining a wildlife corridor along the Muskeg River

•

designing mine lighting to reduce light pollution in the adjacent corridor, and
wildlife crossing structures in the transportation corridors linking the
expansion project area and the existing Muskeg River Mine

•

fencing the haul bridge to reduce large mammal road morality by limiting
access and redirecting wildlife to use the wildlife crossing structures

•

retaining treed buffers around or near watercourses and waterbodies

•

decommissioning bridges at expansion project closure

•

reducing snow berms along access roads during winter to allow for wildlife
movement

•

promoting regional habitat connectivity by planning and sharing access with
other industrial partners designed to reduce cumulative effects by developing

•

storing all food wastes in bear-proof containers followed by transporting
them off site

•

instructing and educating project staff to discourage wildlife feeding and
wildlife collision impacts

•

posting wildlife-crossing signage and reducing speed limits where key
wildlife crossing areas are identified, such as the pipeline and conveyor
bridges disturbance corridor

•

reducing traffic volumes by continuing to transport staff to the site using
buses

•

strictly enforcing traffic speed limits

•

undertaking dust control on roads during dry periods

•

deploying the current bird deterrent systems as early as possible in the spring
and having them remain in use until late fall

•

maintaining the bird deterrent systems regularly to ensure that the number of
operational deterrent devices are maintained at an effective level

•

using markers, such as aviation spheres, to mark transmission lines, in
particular those located above the tree line or in clearings

Shell Canada Limited

16-39

Section 16.9
EIA SUMMARY

TERRESTRIAL RESOURCES

Mitigation Measures During Operations (cont’d)

•

reclaiming and revegetating overburden dumps progressively to provide
habitat

•

expanding the existing weed control system for the project area

Mitigation Measures During Reclamation

The key mitigation methodology to minimize residual effects on terrestrial
resources, wetlands and biodiversity is reclamation. The expansion project
Closure and Conservation and Reclamation Plan, which is an extension
and enhancement of the existing Muskeg River Mine plan, is detailed in
Volume 4, Appendix 4-4, Closure and C&R Plan. The end land use
goals that form the foundation of the Closure and C&R Plan include:
•

reclaiming the landscape to an equivalent capability, optimizing the value of
watershed, timber, wildlife habitat, fish habitat, recreation or other resources
and taking into account stakeholder preferences

•

returning equivalent predevelopment levels of forest productivity

•

providing for traditional land uses, such as hunting and trapping, as preferred
by key stakeholders

•

leaving open the opportunity for other end uses, such as recreation and
agriculture

•

protecting the aesthetic qualities of the landscape

•

designing for reclaimed landforms to include diversity and micro topographic
relief

•

removing the bridges crossing the Muskeg River and reclaim fill associated
with the road approaches

•

designing vegetation communities to provide key wildlife habitat variables
for KIRs

•

revegetating according to the reclamation guidelines or updates prepared by
the oil sands vegetation reclamation committee

The final reclamation design will be completed in consultation with ASRD,
forestry rights holders and local stakeholders.
Albian Sands will monitor the expansion project by adding to its existing,
AENV-approved, Muskeg River Mine monitoring programs to provide feedback
to management systems on the effects of development and mitigation activities
on terrestrial resources, wetlands and biodiversity. Albian Sands will continue to
participate in CEMA working groups. In addition, Albian Sands will continue to
16-40
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be involved in research programs, such as the CONRAD, to resolve reclamation
uncertainties. Residual mitigation activities that might be recommended by these
research programs will be incorporated into the expansion project reclamation
plan as appropriate.

April 2005
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
TRADITIONAL KNOWLEDGE AND LAND USE

RESULTS OF ASSESSMENT

The expansion project will disrupt some hunting, trapping, traditional plant
harvesting areas for the three Registered Fur Management Area (RFMA) holders
from Fort McKay. Quantitatively, the expansion project will increase the area of
disturbance beyond base-case disturbances by:
•
•
•

21 % within RFMA 1650
5% within RFMA 2172
5% within RFMA 2006

This represents a loss of 2% of the intense use and 1% of moderate use
traditional land use areas of Fort McKay.
See Table 16-2 for lands affected by the different scenarios.
Through reclamation, habitats that can support traditional plant harvesting and
hunting or trapping of species such as moose, fisher, lynx, beaver and muskrat
will be replaced in the far future.
SCOPE OF ASSESSMENT

Quantitatively, the effects of base-case disturbances were considered in relation
to the local RFMAs and the RSA. The areas affected by base-case developments
represent 66% of RFMA 1650, 40% of RFMA 2172 and 13% of RFMA 2006.
On a regional scale, a total of 17% of intense, 13% of moderate and 4% of low
traditional use areas within Fort McKay’s traditional land use area (all traditional
uses) is affected by base-case disturbances. Oil sands developments account for
the largest portion of the disturbances, followed by burned areas. These areas are
currently unavailable for traditional use.
Local effects of the expansion project on traditional land use were evaluated
based on the boundaries of the three RFMAs that will be directly affected by the
expansion project RFMA 1650, RFMA 2172, RFMA 2006 (the local RFMA
areas).
The effects of the expansion project combined with existing, approved and
planned regional developments were assessed in relation to the local RFMA
areas and the traditional ways of life practised therein by Fort McKay residents
April 2005
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SCOPE OF ASSESSMENT (cont’d)

and the members of other aboriginal communities within the RSA. The RSA was
defined as the total traditional land use area of Fort McKay, the aboriginal
community most closely associated with the project development area. There is
some overlapping use by members of the Athabasca Chipewyan First Nation
(ACFN), the Mikisew Cree First Nation (MCFN) and the Métis Nation of
Alberta within the area. The RSA includes about 4,089,300 ha of land, and
includes all of the existing, approved and planned oil sands developments north
of Fort McMurray.
A qualitative analysis of the effects on traditional land use within local RFMAs
and the RSA was done, based on historic information provided by regional
traditional land users, as well as on specific information from holders of RFMAs
in the area of the expansion project. In addition, a quantitative analysis was done
to determine the total area of land that will be permanently or temporarily
unavailable for traditional land use, and the amount of land that will be available
for traditional uses after reclamation of the expansion project.
Table 16-2: Lands Affected by Base, Application and Planned Development Case
Disturbances

Area
(ha)

Base Case
Total
Disturbance
Area
1
[ha (%)]

Application
Case Total
Disturbance
Area
1
[ha (%)]

Planned
Development
Case Total
Disturbance
Area
1
[ha (%)]

Change as a
Result of the
Expansion
Project
1
[ha (%)]

1650

20,092

13,275 (66)

17,434 (87)

17,596 (88)

4,159 (21)

2172

37,068

14,642 (40)

16,628 (45)

28,052 (76)

1,987 (5)

2006

42,411

5,599 (13)

7,529 (18)

16,851 (40)

1,930 (5)

N/A

30

45

N/A

15

99,571

33,545

41,636

62,500

8,091

Area Affected
Local RFMAs

Disturbances
outside RFMAs
(ha)
Total 2 (ha)

RSA: Traditional Land Use Area of Fort McKay – All Traditional Uses
Low use
Moderate use
Intense use
Total 2

2,141,793

88,854 (4)

88,854 (4)

113,002 (5)

0

861,422

114,261 (13)

117,055 (14)

180,031 (21)

2,794 (< 1)

309,663

53,437 (17)

58,733 (19)

68,018 (22)

5,296 (2)

3,312,878

256,552 (8)

264,642 (8)

361,051 (11)

8,091 (< 1)

Note:
1.

The percentage indicated is the contribution of the disturbance area to the total area.

2.

Numbers might not add up exactly because of rounding.

N/A = not applicable.
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MITIGATION
Compensation for Directly Affected Trapline Holders

Existing trapper compensation, in which Albian Sands participates, will guide
compensation for the trappers directly affected by the expansion project.
Continued Consultation with Key Aboriginal Groups

Albian Sands will continue its association with the Fort McKay Industry
Relations Corporation (IRC) to address environmental concerns. The action plan
documented in the Albian Sands – Fort McKay Environmental Agreement for the
Muskeg River Mine Project will be expanded to include the expansion project.
Albian Sands will also continue its current association with the Athabasca Tribal
Council – Industry Working Committee.
Fort McKay has asked oil sands developers to indicate their willingness to
participate in discussions regarding retention and avoidance of disturbance to
lands. Albian Sands has indicated that it will participate in any such discussions.
Albian Sands completed a five-day journey along a traditional trail located on
Lease 13 with elders from Fort McKay. This collaborative session resulted in the
production of a video, Understanding Trails. The journey included elders relating
memories of traditional ways and identifying historical uses of the trails. The
journey also included holders of traditional knowledge sharing their observations
on the changes they have seen in the ecosystems in that area. Albian Sands and
Fort McKay gathered knowledge to guide the reclamation of the landscape
during the reclamation process.
In addition, Albian Sands has held field tours, with elders of Fort McKay and
Fort Chipewyan as well as the First Nation IRCs, to show the operating mine and
areas that had been reclaimed.
Albian Sands supported a project to collect traditional knowledge from Fort
McKay elders on traditional medicinal plants located in the oil sands lease areas
to be developed by Albian Sands or Shell.
Reclamation

Albian Sands also consults with Aboriginal representatives at the Reclamation
Working Group (RWG) on reclamation and at the Sustainable Ecosystem
Working Group (SEWG) on terrestrial management systems.
Albian Sands and Shell’s approach to reclamation involves directly consulting
with Fort McKay and including members of the community in the design and
implementation of the reclamation program. Albian Sands developed the End
Land Use and Conservation and Reclamation Agreement with Fort McKay First
Nations and Fort McKay Métis Association. This agreement supports the
involvement of Fort McKay residents in all aspects of closure planning,
implementation and research for the Muskeg River Mine.
April 2005
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Reclamation (cont’d)

This agreement will be reviewed and revised to incorporate areas that will be
occupied by the expansion project. Traditional use is considered an important end
land use of the expansion project reclaimed areas.
In addition, many regional developers, including Albian Sands and Shell,
participate in regional multi-stakeholder planning and research initiatives that
incorporate consideration for the long-term sustainability of effective traditional
land use. These initiatives, including CEMA and its RWG, provide forums for
discussion of traditional land use issues and consideration of potential solutions.
Research activities to further understand reclamation practices are completed as
part of RWG or through CONRAD.
Table 16-3 summarizes some of the consultation that Albian Sands has
completed with aboriginal groups.
Access to Traplines

Albian Sands will facilitate access across the expansion project area by trappers
to their traplines.
Employee and Contractor Education

Albian Sands is committed to providing a system for educating their employees
and contractors regarding respect for aboriginal users, traplines, cabins, trails and
equipment.
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Table 16-3: Consultation Input and Actions
Stakeholders
Involved

Input

Modification or Action

Blueberries are a high priority for
reclamation.

Members of the community collected seeds with
Albian Sands.
Blueberry seedlings were planted on the reclaimed
area beside the air monitoring station (Number 9)
near Fort McKay.

Fort McKay

As Albian Sands stripped reclamation
material north of Settling Pond 2, a
trapper’s cabin was encountered.
Chief of Fort McKay asked Albian
Sands to leave it in place for a while.

The cabin site was left as an island in the stripping
area for two years until archaeologists investigated
and collected historical information (as per direction
from Alberta Community Development).

Reclamation of the old roads should
be done so that they will not have
steep sides.

Reclamation of the former access road was designed
and implemented with undulations, contoured to
blend with the surrounding land, variations were
made in coversoil depth, and included a naturallooking swale for drainage.

Reclamation species should include
shrubs for traditional use and for
wildlife.

The former access road plus the extension of road
looping around the PTI Lodge, in addition to planting
spruce and aspen, also has alder, rose, raspberry,
pincherry, cranberry and buffaloberry.

Medicinal power of plants is gone
when the vegetation is taken away
from the soil.

Soil was excavated in pieces with plants and their
roots intact using either hand shovels or a front-end
loader, depending on the size of the reclamation area.
These soil Islands, with several species of plants,
were placed at the bridge and at the Athabasca River
intake.

Dykes should not be planted to look
like bands of stripes.

Diversity of reclamation soil, as well as seedlings
planted in a pattern other than rows, is in the plans so
that reclamation will not appear striped on the dyke.

There is concern about wildlife
coming back after reclamation is
done. There has to be water for them
as well as land reclamation. Moose
and rabbits need to drink and ducks
need wetlands.

Albian Sands has taken a lead role in fen research as
well as watershed and riparian research. The Fort
McKay IRC and elders are regularly updated on
progress. Albian Sands continues to seek input on
reclamation for wildlife habitat from elders.

Dykes and overburden dumps at the
mines do not look natural.

As long as safety of the dykes is addressed, trials will
be conducted to deposit material for surface variation.
Some sections of the overburden dumps can have
more convolutions than the original footprint.

The IRC and elders would like to be
involved in reclamation research.

Fort McKay IRC has suggested research that will be
added to the 2005 program at Albian Sands.
An additional research program on reclamation and
an educational component related to succession will
take place within the community of Fort McKay. This
allows the sharing of valuable information, while
elders pass on their knowledge to school children.

ACFN

They would like more involvement in
environmental work.

Denesoline’s waste management has increased from
running the landfill to include management of
recycling facilities.

ACFN = Athabasca Chipewyan First Nation

April 2005
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
RESOURCE USE

RESULTS OF ASSESSMENT

Clearing activities in the LSA for the expansion project will result in low impacts
to the:
•
•
•

Athabasca River – Tar Sands Reach Environmentally Sensitive Area (ESA)
Muskeg River (North) ESA
Jackpine Creek ESA

In addition, increased numbers of people associated with the expansion project
during construction and operations could result in a low impact because of the
increased disturbance to ESAs and protected areas in the RSA.
Low impacts to hunting and recreation activity are predicted during expansion
project operations as a result of site clearing. Increased population pressure might
also result in low impacts on hunting, angling, berry picking and recreation
throughout the RSA because of the increased competition for resources. The
expansion project’s use of aggregate is predicted to result in a reduction of
aggregate resources available in the region and is classified as a low effect.
Positive effects after closure have been predicted for forestry, berry picking and
hunting as a result of reclamation.
SCOPE OF ASSESSMENT

The effects of the expansion project and existing, approved and planned
developments were assessed on environmental important areas (e.g., ESAs)
mineral and aggregate resources, agriculture, forestry, berry picking, hunting,
trapping, fishing, recreation, and cultural and spiritual resources.
MITIGATION, MONITORING AND MANAGEMENT

Effects of the expansion project on resource use will be reduced by:
•

April 2005

establishing setback distances in particularly sensitive areas, such as the
Athabasca and Muskeg river valleys
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MITIGATION, MONITORING AND MANAGEMENT (cont’d)

•

reclaiming land to an equivalent or greater resource use capability, where
possible

•

compensating specific resource user groups such as the Forest Management
Agreement holder, where appropriate

•

participating in CEMA and the RIWG to address issues on access and a
variety of resource uses

•

providing workers with information to enhance their awareness of the
sensitive nature of the environmentally important areas in the region

Monitoring resource use by Albian Sands is not required or planned. However,
Albian Sands will continue its involvement with RIWG, and will report to ASRD
and RIWG if discoveries of new aggregate resources or changes in anticipated
aggregate requirements occur.
Albian Sands will also continue to participate in the RWG and SEWG, the
regional committees addressing reclamation guidelines and regional management
of terrestrial resources that reduce effects to resource use activities.
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EIA SUMMARY
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
VISUAL AESTHETICS

RESULTS OF ASSESSMENT

Following the completion of mitigation (progressive reclamation and later
decommissioning), the magnitude of visual aesthetics impacts as a result of the
expansion project will be reduced to negligible. Therefore, the environmental
consequence of the expansion project on all landscape units is negligible.
Viewpoints most affected by the expansion project during operations before
reclamation would be the:
•

Muskeg River, where viewpoints will be affected by the plant site, haul road,
conveyor and tailings lines bridges

•

Albian Sands Mine access road and Canterra Road, which are private access
routes, and afford views of the external tailings disposal area and overburden
disposal areas (OBDAs) 5, 6 and 7

•

Athabasca River, where OBDA 4 can be seen

SCOPE OF ASSESSMENT

The base case describes current conditions for visual aesthetics to provide a
comparison for the application case and planned development case.
Twelve key viewpoints were used to assess potential aesthetic effects on five
landscape units that are scheduled to be altered to varying degrees by the
expansion project. The effects of facilities, steam plumes and mine landforms
were considered for each viewpoint and modelled with Visual Nature Studio
software. Where necessary, several different years were used from the same
viewpoint to determine changes in effects over time.
Project additions assessed to evaluate if they would change views in the area
include:

April 2005

•

the southern extension of the external tailings disposal area and an overall
height increase of 3 m of the external tailings disposal area during project
operations

•

the addition or modification of OBDA 3, 4, 5W, 5E, 6 and 7
Shell Canada Limited
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VISUAL AESTHETICS

SCOPE OF ASSESSMENT (cont’d)

•

the addition of utilities and infrastructure such as solvent recovery units,
bitumen and solvent tanks, conveyors and pipelines, bridges for conveyors
and pipelines, cooling tower stacks and boiler stacks

•

the expansion of the mine shop and administration buildings

•

the construction of a new haul road and bridge, a conveyor bridge and a
tailings pipeline bridge across Muskeg River

•

the construction of a new private access road replacing the existing Canterra
Road

•

the release of steam plumes from the new cooling stacks and boiler stacks

MITIGATION
Use of Treed Buffers

Treed buffers will be retained between road routes and the expansion project
wherever possible, especially along Highway 63 and between the banks of the
Muskeg River and the Muskeg River Mine plant site. Where practical, a buffer of
trees or shrubs will also be used along the new bridges installed along the
Muskeg River to mitigate the visual effect presented by the bridges and traffic
travelling over them.
Reclamation and Decommissioning Practices

Project areas will be reclaimed with native vegetation as soon as it is feasible to
do so. In particular, where practical, landforms such as external tailings disposal
areas and OBDAs will be reclaimed to blend in with their natural surroundings.
For example, mine landforms will be recontoured, where practical, to break up
long, straight visible features.
Plant facilities will be decommissioned and removed from the site at the end of
their operational life.
Minimizing Light Pollution

Lights are necessary for the efficient, safe and secure operation of the expansion
project. However, light pollution (i.e., light directed above the horizontal plane
that creates a sky-glow effect) associated with the plant site and areas adjacent to
the Muskeg River will be minimized by:
•
•
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directing new lights downward and into the project development area
using shielded light fixtures
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
HISTORICAL RESOURCES

RESULTS OF ASSESSMENT

Sixty-three previously unknown historical resource sites were identified and 58
previously recorded sites were revisited during the Historical Resources Impact
Assessment (HRIA) for the expansion project. On the basis of the HRIA results,
further archaeological work is recommended for the 76 new or revisited sites in
the form of additional subsurface testing or staged mitigation. All of the sites are
believed to represent precontact use of the area. As currently proposed,
development of the expansion project might eventually affect all of the identified
sites.
On the assumption that appropriate and effective mitigation strategies will be
established by Alberta Community Development (ACD), negligible direct effects
on historical resources have been predicted for the expansion project. Indirect
negative effects resulting from increased access because of the expansion project
are predicted to be negligible to low.
Two sites within the project development area have been recommended for
additional study and provincial designation as a significant provincial historical
resource. The HRIA conducted by Lifeways for the Birch Mountain Resources
Muskeg Valley Quarry Project identified sites HhOv 305 and HhOv 319 that fall
within the expansion project. Albian Sands is working with ACD to review the
boundaries of a reservation notation that is being recommended west of the
currently proposed Birch Mountain Resources’ limestone quarry within the
northern area of Lease 90. The notation will define an area of restricted access to
protect areas that support high densities of artifacts, some of which represent
Beaver River fine-grained sandstone. If this reservation notation affects the
expansion project, changes to the expansion project will be presented in
supplemental information.
SCOPE OF ASSESSMENT

The assessment of the effects of construction and operations of the expansion
project on historical resources was made by ACD during its review of the HRIA.
HRIA objectives are to:

April 2005

•

identify and inventory historical resources within the expansion project area

•

evaluate the significance of the sites with respect to potential impacts
Shell Canada Limited
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SCOPE OF ASSESSMENT (cont’d)

•

interpret the results of the study within the framework of regional prehistory

•

make recommendations for effective management and mitigation of potential
impacts

The level of investigation completed during the HRIA is considered adequate to
identify any substantial historical resource concerns within the areas investigated
in the proposed 10-year development area. A total of 6,621 shovel tests were
excavated during the course of these investigations.
MITIGATION

Mitigation in the form of staged information programs has been recommended
for 52 newly recorded sites and 24 revisited sites within both the 10-year and
post-10-year plan areas. Mitigation could include additional shovel testing of 4 to
40 m2 of excavation per site, depending on the recommendations by ACD. The
remainder of the sites (n=45) have either been affected by previous development
and considered of low potential, or are included in the post-10-year plan for the
expansion project. In summary, of the 121 historical resource sites studied:

16-54

•

72 sites are recommended for excavation, or additional shovel testing leading
to possible excavation

•

44 sites are recommended as requiring no further work

•

four sites are recommended for additional shovel testing

•

one site was identified as not being subject to impact from the expansion
project
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APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

PURPOSE

This section summarizes the Socio-Economic Impact Assessment (SEIA) for the
Muskeg River Mine Expansion Project. For the SEIA, the study area is the
Regional Municipality of Wood Buffalo (RMWB), which encompasses:
•
•
•
•
•
•
•

Anzac
Conklin
Fort Chipewyan
Fort McKay
Fort McMurray
Janvier
Saprae Creek and Gregoire Lake Estates

The study area also includes the reserve lands of the following First Nations:
•
•
•
•
•

Athabasca Chipewyan First Nation
Chipewyan Prairie Dene First Nation
Fort McKay First Nation
Fort McMurray No. 468 First Nation
Mikisew Cree First Nation

Where appropriate, the SEIA considered the expansion project’s effects beyond
the study area. For example, in discussing the economic impacts of the expansion
project, the SEIA considered the impact on the provincial economy.
SCOPE

The SEIA:
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•

evaluates the impacts of the expansion project on local and regional
communities

•

estimates the net social benefit associated with the expansion project

•

analyzes the geographic distribution of construction expenditures
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INTRODUCTION

SCOPE (cont’d)

The SEIA’s approach consisted of:
•
•
•

identifying and screening potential issues
selecting key indicators of socio-economic conditions
defining spatial and temporal study area boundaries

ASSESSMENT CASES

The SEIA uses the same three assessment cases as the rest of the EIA, which are:
•

base case, which consists of the study area’s existing and approved projects

•

application case, which consists of the base case plus the expansion project

•

planned development case, which consists of all the expansion projects in the
application case plus all other projects planned for the study area, provided
they have been disclosed at least six months before submission of the
expansion project’s application

ALBIAN SANDS’ ROLE

Albian Sands, as the developer of the expansion project, recognizes that its first
and foremost role is to enhance the positive effects of the development by
creating wealth through employment income, contracting revenue and revenues
to government. In addition, Albian Sands has a role in mitigating the effects of
oil sands industry expansion.
Albian Sands’ understanding of that role is that:
•

17-2

the focus will be on those impacts that are directly attributable to the
expansion project and that can be mitigated by an adjustment to normal
operations, which means:
•

undertaking, where appropriate, targeted educational and contractor
development initiatives to support the positive impacts

•

avoiding, where possible, actions that exacerbate social issues, such as
inflationary housing allowances

•

undertaking employee education targeting undesirable behaviour,
including drinking and driving, speeding, and drug and alcohol use

•

providing cultural sensitivity training in worker orientation

•

reducing the costs of Albian Sands employees on public systems through
appropriate employee support programs, such as an employee assistance
program
Shell Canada Limited
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the company’s role will extend outside its normal sphere of operations
because its projects contribute to the economic and population growth in the
region. These activities, often with a more indirect, facilitative character to
reflect the indirect linkage between the issues and the expansion project, will
include:
•

providing help to affected local agencies through a charitable donation
policy and such initiatives as days of caring

•

facilitating volunteer commitments by its staff

Albian Sands also recognizes its leadership role as an advocate for its employees
and other affected people in dealing with municipal, provincial and federal
departments and agencies. This can take the form of involving senior staff in
regional initiatives, as well as contributing monetarily, where appropriate.
Albian Sands is committed to:
•
•
•

April 2005

taking responsibility for those areas that are directly under its control
facilitating and advocating in those areas that are not under its control
providing resources for identifying and managing impacts, where appropriate

Shell Canada Limited

17-3

Section 17.2
SOCIO-ECONOMIC SUMMARY
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
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BASELINE CONDITIONS AND ISSUES

REGIONAL ECONOMY

The regional economy is supported by four major industries:
•
•
•
•

the oil sands industry
forestry
conventional oil and gas exploration and production
tourism

Industry services provided include:
•
•
•
•

transporation
construction
logistics
wholesale and retail trades

Smaller economic activities in the region include:
•
•
•

mineral exploration
commercial fishing
hunting and trapping

SOCIAL SETTING

Fort McMurray is the population and service centre of the region. Information
from the Statistics Canada Census (1996, 2001) and the RMWB Census (1999,
2000, 2002, 2004) indicates that the resident population of the region, including
First Nations reserves, has grown from 35,800 in 1996 to 60,340 in 2004. This is
an increase of 69% over eight years, for an average annual growth rate of 6.8%.
Most of this population has been concentrated in Fort McMurray, where the
average annual growth rate from 2002 to 2004 has been 8.9% (RMWB Census
2002, 2004).
The resident population accounted for 89% of the total number of people living
in the Wood Buffalo region in 2004. The non-resident population, which
comprises workers living temporarily in workforce camps in the area, accounted
for another 7,700 persons (RMWB Census 2004). The number of people living in
workforce camps fluctuates with construction activity on projects, and has ranged

April 2005
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SOCIAL SETTING (cont’d)

between 5,560 and 8,560 in the 2002 to 2004 period (Regional Infrastructure
Working Group 2004).
REGIONAL ISSUES

Regionally, the key socio-economic issues are:
•
•
•
•
•

employment and training
population impacts on local and regional service providers
transportation and other infrastructure
access to land and land use
regional and provincial benefits

In addition to these key regional issues, First Nations and Métis issues and
concerns include:
•
•
•
•
•
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access to education and training opportunities
access to economic development opportunities
the retention of aboriginal culture
physical infrastructure requirements
safety
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SUMMARY OF IMPACTS

CONSTRUCTION EMPLOYMENT
Direct Construction Employment Creation

Construction of the expansion project is expected to create 5,390 person-years of
employment for construction workers on site and in fabrication yards, and
construction supervisory personnel and engineers in the 2007 to 2009 period.
There will be an estimated 3,570 person-years of on-site employment, consisting
of both on-site craft workers and supervisory personnel. The on-site workforce is
estimated to reach about 2,800 workers in mid-2008.
Contracting Plan

The plant and mine will be constructed by contractors under the supervision of
Albian Sands. For the mine, there will be no overlap between construction
contractor and mine operations equipment fleets.
Cumulative Construction Employment

If all projects in the planned development case proceed as planned, the total
number of construction workers is expected to exceed 10,000 in 2007 and might
reach 15,000 by 2009. At its peak, the expansion project is estimated to account
for up to 25% of the total construction workers in the region.
OPERATIONS EMPLOYMENT
Direct Employment Creation

The expansion project is fully integrated with the existing Muskeg River Mine.
The existing workforce will be expanded by an estimated 630 workers for the
expansion project. The actual number will vary because of hauling distances and
other operational considerations.
The approximate breakdown by area of the additional workers is:

April 2005

•

37% in mine operations, including truck-and-shovel operations and tailings
management

•

28% in extraction plant operations

Shell Canada Limited
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Direct Employment Creation (cont’d)

•

34% in plant and mine maintenance

•

1% in administration

Process and equipment operators are the main occupations that will be required.
The expansion project is expected to employ a wide range of maintenance
workers, both on a permanent and contract basis.
Local Hiring and Procurement Practices

The philosophy of the AOSP Good Neighbour Policy (see Section 14) will be
extended to the local hiring and procurement practices of the expansion project.
These include:
•

using and encouraging local businesses, including First Nation and Métis
businesses, where they are competitive and can meet Albian Sands’
requirements

•

ensuring that jobs created by the AOSP are filled by its neighbours whenever
possible – but always on a strictly merit basis

The expansion project is committed to providing timely contracting and
employment information to people in the region by means of web sites,
employment centres, advertisements in the local media and public presentations.
Expansion project personnel will continue to work with the Fort McMurray
Chamber of Commerce, the Northeastern Alberta Aboriginal Business
Association and others to maximize contracting and employment opportunities in
the region.
Cumulative Operations Employment

The planned development case includes a large number of projects. Employment
growth since the start of the current oil sands industry expansion in 1995 is
estimated to reach 9,000 workers by the time the expansion project is on stream
in 2010. The contribution of the expansion project to the total operations
workforce growth in the 1995 to 2010 period is estimated at 6%.
POPULATION
Urban Service Area

Three forecast cases for the urban service area population are presented in the
SEIA. These cases are:
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•

base case, which consists of the existing and approved projects

•

application case, which consists of the base case and the expansion project
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planned development case, which consists of all projects included in the
previous cases plus others that are currently being planned

Figure 17-1 presents the three forecast cases and shows that the urban population
by 2015 is expected to reach:
•
•
•

76,100 people for the base case
79,100 people for the application case
98,000 people for the planned development case
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Urban Population
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Figure 17-1: Urban Service Area Population Estimates
The planned development case population forecasts falls to about 96,000 people
in 2019, when the impacts of the construction phase of all the projects assumed
in that case subside.
The maximum contribution of the expansion project to the cumulative population
impact is estimated to occur in 2011 and to reach 5,500 people. This estimate
needs to be seen in the context of the total population impact for 2011, which is
estimated at 21,200, i.e., the difference between the forecast for the base case
(78,200) and the planned development case (99,400). In 2011, the expansion
project contributes an estimated 26% of the total population impact. In the longer
term, once all currently planned projects have been constructed, the total
population impact is estimated at about 19,000 people, of which 3,200 people or
16% are associated with the expansion project.

April 2005
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Rural Service Area

Changes in the population levels in Fort McKay and the other rural communities
in the RMWB are related mostly to community level demographic pressures,
which include:
•

a young population, with a relatively higher proportion of the female
population currently of childbearing age or reaching that age in the near
future as compared to Fort McMurray

•

a mobile population, with people leaving the community in search of
employment opportunities and returning to it, in part to avoid high housing
prices in the urban centre

The total rural population, including reserves, is estimated at 3,400 people and is
presented in Table 17-1.
Table 17-1: Population Estimates for Outlying Communities
Estimated Population
2004

Area
Fort Chipewyan

1,350

Fort McKay

440

Anzac

885

Conklin

210

Janvier

364

Total

3,400

Sources:
Regional Municipality of Wood Buffalo, Census 1999, 2000, 2004.
Regional Municipality of Wood Buffalo, Municipal Development Plan.
Indian and Northern Affairs Canada 2002.

A key driver of population growth in these communities will be the rate at which
new subdivisions can be completed to accommodate new migrants to the region.
Construction Workforce Camps

The 2004 municipal census places the number of people in workforce camps at
7,700. The level of construction activity for the planned development case will
increase the camp population to 10,000 workers in 2007 and as high as 17,000
workers in 2010. However, it is uncertain if all projects in the planned
development case will go ahead as planned.
RETENTION OF CULTURE
Planned Development Case

The expansion project and other planned oil sands developments in the RMWB
will further reduce the traditional land use opportunities by:
17-10
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•

extending the area affected by oil sands mine development

•

increasing the access to lands used for traditional pursuits

•

increasing the regional population, consequently increasing the pressures on
wildlife resources by non-aboriginal hunting and other recreational activities

•

increasing the employment and business opportunities for aboriginal people,
which in turn decreases their ability to engage in traditional pursuits

Oil sands industry activities are particularly intensive around Fort McKay, with
Syncrude’s Mildred Lake plant and mines located to the south of the community,
Syncrude’s Aurora Mine and the Albian Sands Muskeg River Mine to the east,
and Canadian Natural Resources Limited’s Horizon Project soon to be built to
the north. The proximity of these developments to Fort McKay makes it difficult
for the residents of the community to maintain their traditional culture.
Mitigation

Albian Sands will undertake the following initiatives to reduce the expansion
project’s impact on traditional land use:
•

reducing the disturbance by incorporating early phased reclamation of lands
into mine planning

•

initiating early consultation and cooperation with affected trappers to reduce
the constraints to access and use of their traplines, where possible

•

providing compensation to affected trappers, based on an agreed-to impact
assessment process that incorporates traditional lifestyle impacts

•

working with the community of Fort McKay and other stakeholders with
regard to incorporating traditional environmental knowledge into mine
planning activities, such as reclamation and end land-use

Mine and end land-use planning are within Albian Sands’ direct control.
Consequently, it will act in close consultation with the community. Albian Sands
is committed to cultural sensitivity training of its non-aboriginal staff and to
structuring its work practices to allow for the cultural diversity of its workforce.
Albian Sands is also undertaking other regional and community-specific
initiatives to support the retention of aboriginal culture. These include:

April 2005

•

participating in the regional Traditional Environmental Knowledge
Committee within the Cumulative Environmental Management Association
(CEMA)

•

supporting Fort McKay’s preservation and development of the Moose Lake
area for traditional pursuits

Shell Canada Limited
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Mitigation (cont’d)

•

supporting the collection of traditional ecological knowledge of medicinal
plants, wildlife, and spiritual and cultural sites on Albian Sands and Shell
leases before the leases’ development

•

supporting the Elders Project (staff and programming) and youth initiatives

•

supporting historical preservation initiatives, such as the Fort Chipewyan
Museum and the Creeburn Lake Education Project

As community initiatives come forward, Albian Sands will assist and contribute
where appropriate. A recent example is the Fort McKay Albian Sands video,
Understanding Trails, that documented traditional trails and their significance to
Fort McKay community members.
HOUSING
Planned Development Case

The expansion project and other planned oil sands developments will contribute
to the pressures on the housing market in the Wood Buffalo region.
If the population growth in the urban service area is in line with the forecast in
the planned development case, the number of new dwellings required could reach
13,200 in the 2005 to 2015 period. The population increase associated with the
expansion project is expected to account for about 1,000 of the new dwellings.
The housing needs of the region might, of course, prove to be less than what is
envisioned in the planned development case. The estimated housing demand
anticipated in the application case, which includes only existing and approved
projects and the expansion project, is 6,650 dwellings.
Affordable housing is also expected to remain in short supply. The Wood Buffalo
Housing Development Corporation expects the need for about 2,000 additional
units for rental and ownership in the 2005 to 2009 period. To meet this objective,
the corporation will require the cooperation of all the major players in the
complex housing system, as described previously, including the private sector
and all three levels of government.
Mitigation
Construction Phase

Albian Sands’ main mitigation measure for housing is to ensure that its prime
contractor will operate a camp for the duration of the construction period. This
camp will be sized to accommodate workers for plant and mine construction.
Some people, such as engineers, consultants, owner representatives and others,
will support the expansion project’s construction without needing to be on site
17-12
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permanently. Albian Sands will use a corporate airplane to allow most of these
people to conduct their business on a fly-in and fly-out basis, thus reducing the
need for temporary housing in Fort McMurray.
Operations Phase

Albian Sands is working on housing issues with other developers through the
Regional Infrastructure Working Group (RIWG). As part of the ongoing
discussion, Albian Sands and the RIWG are sharing, with the real estate
development industry, regularly updated population forecasts and detailed
information on the anticipated income levels and precise timing of new hiring.
This information is provided to the real estate development industry so it can
react in a timely manner.
EDUCATION
Planned Development Case

The population growth is expected to result in increased enrolment in the
region’s schools over the next decade. Because the expansion project will
account for about 16% of the population growth associated with the planned
development case (i.e., over and above those developments that are already
existing or approved), roughly 16% of the impacts on school enrolment will be
attributable to the expansion project.
The population growth associated with the expansion project and other planned
oil sands developments will likely also affect student enrolments at Keyano
College.
Mitigation

Albian Sands will continue to support the RIWG’s commitment to the urban
population model, which generates estimates of the population of the Fort
McMurray service area, by population, by age group. The estimates generated by
the model provide regional educational authorities with population estimates that
can be used for planning purposes.
Albian Sands will also continue to support:

April 2005

•

RIWG and Athabasca Tribal Council–Athabasca Resource Developers
education initiatives, including aboriginal apprenticeship opportunities

•

Keyano College, through financial donations

•

education initiatives identified by rural schools in the RMWB, as appropriate

•

aboriginal scholarships, through financial contributions to the National
Aboriginal Achievement Foundation

•

Junior Achievement stay-in-school initiatives within the RMWB
Shell Canada Limited
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SOCIAL SERVICES
Planned Development Case

The expansion project and other oil sands developments will lead to increases in
population that will, in turn, require additional social services in the RMWB. The
increased demand for social services will require additional social facilities,
programming and staffing. Because the expansion project will account for about
16% of the population growth associated with the planned development case (i.e.,
over and above those developments that are already existing or approved),
roughly 16% of the impacts on social services will be attributable to the
expansion project.
Mitigation

During the construction phase of the expansion project, Albian Sands will:
•

provide a full-service camp, reducing the need for construction workers to
live in Fort McMurray

•

adopt extended work schedules, keeping workers busy while living in camp

•

provide workers with lengthy periods of time off, allowing them to travel
home to their places of residence in between shift rotations

During the operations phase, Albian Sands employees will have access to the
company’s employee assistance plan, which provides support for families and
individuals who are in distress.
HEALTH SERVICES EFFECTS
Planned Development Case

The expansion project and other planned oil sands developments will lead to
increases in population that will, in turn, require additional health services in the
RMWB. The increase in demand for health services will require additional health
facilities and staffing. Because the expansion project will account for about 16%
of the population growth associated with the planned development case (i.e., over
and above those developments that are already existing or approved), roughly
16% of the impacts on health services will be attributable to the expansion
project.
Mitigation

To reduce the impact of the expansion project on health service providers, Albian
Sands will:
•
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provide basic medical services to workers employed at the expansion project
site during construction and operation phases

Shell Canada Limited

April 2005

Section 17.3
SOCIO-ECONOMIC SUMMARY

SUMMARY OF IMPACTS

•

contribute financially to the Northern Lights Health Foundation, where
appropriate, to support the Northern Lights Health Region’s efforts to meet
the needs of Wood Buffalo residents

•

continue to support the RIWG’s ongoing commitment to the urban
population model, as a means of supplying the health region with data for
planning purposes

EMERGENCY SERVICES EFFECTS
Planned Development Case

The expansion project and other planned oil sands developments will place
additional burdens on emergency service providers in the RMWB, creating the
need for additional personnel and infrastructure. Because the expansion project
will account for about 16% of the population growth associated with the planned
development case (i.e., over and above those developments that are already
existing or approved), roughly 16% of the impacts on emergency services will be
attributable to the expansion project.
Mitigation

Albian Sands’ mitigation measures for emergency services are in line with the
discussion of its role in Volume 4, Section 7, Human Environment. This means
that Albian Sands will act where it can as part of its normal operating plan. This
implies that it will have:
•

explicit and enforced construction camp policy with regard to alcohol, drugs
and illegal activities

•

in-camp first response medical services for workers

•

an emergency response plan

Furthermore, Albian Sands will cooperate with others to counter impacts that are
mostly outside its direct control. This means that it will:
•

enter into mutual aid agreements with the RMWB and other oil sands
companies

•

communicate its development and operational plans with the appropriate
agencies

TRANSPORTATION EFFECTS
Planned Development Case

The expansion project and other planned oil sands developments will put
additional pressures on transportation infrastructure and services in the RMWB.
April 2005
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Planned Development Case (cont’d)

The direct impacts of the expansion project on traffic include vehicle movements
to the plant site during construction and operations.
The indirect impacts of the expansion project on traffic volume in the region
relate to activities of Albian Sands employees and contractors outside working
hours. An example of this might include employees and their families travelling
south from Fort McMurray to Edmonton via Highway 63. While these are Fort
McMurray citizens, the reality is that they would not be living in Fort McMurray
if they were not employed by Albian Sands (thus the indirect impact). However,
the major indirect impact of Albian Sands activity on RMWB traffic volumes
relates to Albian Sands’ estimated 16% of the cumulative population increase.
Mitigation

The key transportation-related mitigation measures that Albian Sands will initiate
are:
•

having a construction camp to reduce the construction workers’ commute

•

scheduling heavy construction traffic in off-peak hours

•

enforcing drug and alcohol policies for contractors and employees

•

providing bus service for the operations workers’ commute

•

providing employee road safety training to increase proactive safety attitudes
and driving competencies

These initiatives are directly within Albian Sands’ control and are examples of its
commitment to act where it can. Albian Sands will also work with other
developers and the RMWB to address transportation issues that are outside its
direct control. Examples include:
•

consultation and cooperation with other operators regarding shift scheduling
with a view to reducing the peak of commuter traffic

•

initiatives of the RIWG, of which Albian Sands is a member, with regard to
Highway 63 and a new proposed road on the east side of the Athabasca River

MUNICIPAL SERVICES
Planned Development Case

The expansion project and other planned oil sands developments will put
additional pressures on municipal services and infrastructure. Because the
expansion project will account for about 16% of the population growth
associated with the planned development case (i.e., over and above those
developments that are already existing or approved), roughly 16% of the impacts
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on municipal services will be attributable to the expansion project. The expansion
project itself will be integrated into the existing water, wastewater and solid
waste disposal systems of the Muskeg River Mine. It will not burden the existing
and expanding municipal systems.
Mitigation

Once built, the expansion project will contribute to the assessment base of the
municipality and will pay property taxes. The municipal property tax
contribution of the expansion project is estimated at $5.5 million. This is a very
preliminary estimate and the actual property tax payment will depend on, among
other things, the then current mill rates.
The expansion project will have its own municipal services. Beyond that, Albian
Sands is committed to working with the RMWB to keep it informed of its
development plans and their timing. Albian Sands is also an active participant in
the RIWG, which provides ongoing information about the industry to the
municipality.

April 2005
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INCOME AND EMPLOYMENT EFFECTS
Construction Phase

Table 17-2 presents an estimate of the local and regional income impacts of the
$2.82 billion construction expenditure for the expansion project. The table also
shows the income impacts on the rest of Alberta, and on Canada and other
countries.
Table 17-2: Construction Expenditure by Geography
Region

Other
Alberta

Construction Type

Other
Canada

Outside Canada

Total

(2004 $million)

Equipment and
materials

6

425

232

660

1,324

Labour

25

478

159

-

662

Engineering

70

211

15

-

297

102

1,115

405

660

2,282

4%

49%

18%

29%

100%

Total
Percentage of total
construction costs.

Note: Totals might not add up because of rounding.

The table shows that an estimated 4% of the direct construction spending is
estimated to accrue to – and thus constitute income for – local and regional
companies and workers. The Alberta economy, including the RMWB, is
expected to receive 53% of all construction expenditures, with an additional 18%
accruing to the rest of Canada. The balance, or 29%, is expected to accrue to
foreign suppliers.
Table 17-3 provides estimates of the direct, indirect and induced impacts of the
construction phase, based on published multipliers (Alberta Treasury 2004). The
total income impacts of the expansion project are expressed in terms of gross
domestic product and household income. The analysis indicates that the
expansion project will increase the province’s gross domestic product by a
cumulative $1.9 billion and household income by $1.3 billion during the 2007
through 2009 construction period.
The total direct employment impact of the expansion project includes
employment created by:
April 2005
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Construction Phase (cont’d)

•

off-site work in the manufacture of modules

•

on site work in the preparation of the mine, the installation of the modules
and the general construction activities

•

the engineering work required for plant and mine construction

Table 17-3: Total Construction-Economic Impacts to Alberta, 2007 to 2009

Type of Impact

Muskeg River Mine
Expansion Project
(2004 $million)

Direct

2,282

Direct, Indirect, Induced:
• GDP

1,872

• household income

1,254

The construction phase is estimated to require a total of 5,390 person-years of
engineering and on and off-site construction work in the province. This direct
employment will also generate indirect employment or employment with
suppliers to the expansion project, and induced employment or employment in
the economy from the personal spending of direct and indirect workers. The total
direct, indirect and induced employment impacts are estimated at 11,180 person
years over the construction period.
Operations Phase

The operations expenditure is compounded by the subsequent re-spending by
suppliers and workers on a broad range of goods and services. Table 17-4
presents estimates of the total direct, indirect and induced income impact of the
annual operational spending of the expansion project, based on published
multipliers (Alberta Treasury 2004). The table indicates that the expansion
project will contribute an estimated $340 million annually to the provincial GDP
and $168 million to household incomes in the province.
Table 17-4: Average Annual Operations-Related Income Impacts to Alberta

Type of Impact

Muskeg River Mine
Expansion Project
(2004 $million)

Direct

343

Direct, Indirect, Induced:
• GDP

340

• household income

168

The expansion project will have a workforce of about 630 people (direct
employment). The actual number will vary marginally from year to year because
of the variation in the distance between the mine face and crushers and the ore
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quality. The economic activity generated by the expansion project will create
employment with suppliers to Albian Sands (indirect employment) and, through
the spending of workers employed as part of the expansion project and its
suppliers, in the general economy (induced employment). The total direct,
indirect and induced employment associated with the expansion project is
estimated at 1,390 person years annually.
REVENUES TO GOVERNMENT

The taxes and royalty payments from the expansion project are part of the new
wealth created by the expansion project that flows to the provincial and federal
governments.
Table 17-5 indicates that the expansion project will pay an estimated $4.5 billion
of taxes and royalties to the federal and provincial governments in the 2009 to
2038 period.
Table 17-5: Taxes and Royalties
Total
(2004 $million)

NPV at 8%
(2004 $million)

Provincial royalty

2,180

406

Federal income and capital taxes

1,535

310

825

166

4,540

882

Provincial income taxes
Total

Note: Discount rate is 8% in real terms or 10 to 11% in nominal terms. Discount rate chosen to be a
mid-point estimate between the about 5 to 6% long-term bond rate and the 10% discount rate used by
many development banks.

The benefits accrue over time and it is appropriate to express the future flow of
benefits in net present value (NPV) terms. As shown in the table, the NPV of the
taxes and royalties is estimated at $882 million over the 2003 to 2038 period. On
an NPV basis, the provincial government captures $572 million in royalties and
taxes, while the federal government captures $310 million by way of corporate
income and capital taxes.
The taxes and royalty payments presented here do not account for additional
spending on the part of the federal or the provincial government on
infrastructure. These infrastructure and program costs benefit all projects in the
region and should be seen in the context of oil sands royalties and corporate taxes
from all projects, which are estimated at $14 billion in the next 10 years (RIWG
2005).
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Section 18.1
ALBERTA ENVIRONMENT APPROVAL
REQUIREMENTS
APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
INTRODUCTION

PURPOSE

Albian Sands Energy Inc. (Albian Sands) is applying under Part 2, Division 2, of
the Environmental Protection and Enhancement Act (EPEA) for renewal and
amendment to Approval 20809-00-00 (as amended) to construct, operate and
reclaim a mine, and oil sands processing plant.
This section:
•

addresses applications for industrial activities listed in the Activities
Designation Regulation (Alberta Regulation 276/2003, consolidated up to
142/2004) Schedule 1, Division 2, Part 8, and Division 3

•

provides details supporting the information requirements for the required
renewal and amendment

HOW TO USE THE SECTION

This section is organized to align with the information requirements (sections
3[a] to 3[r]) from the EPEA, Approvals and Registrations Procedure Regulation,
Alberta Regulation 113/93 consolidated up to 251/2001, including amendments
up to and including Alberta Regulation 216/96.
Headings in this section follow the numbering system used in the EPEA A Guide
to Content of Industrial Approval Applications, September 1999 (1.1 to 40.1)
APPLICATION CONSIDERATIONS AND INFORMATION SOURCES
Considerations

This application:
•

April 2005

includes information for the approval to construct, operate and reclaim
additional mining and oil sands processing plant components as part of the
expansion project
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REQUIREMENTS

INTRODUCTION

Considerations (cont’d)

•

requests the renewal and amendment of the existing EPEA
Approval 20809-00-00 (as amended) issued for Muskeg River Mine in
June 1999

The requested renewal, amendment and approval for the expanded Muskeg River
Mine is for a 10-year period, effective from the time the approval is issued for the
expanded operation.
Information Sources

Information contained in this section focuses on providing the requirements of
the application for the expanded Muskeg River Mine facility. The expanded
Muskeg River Mine is defined as those activities due to both the existing Muskeg
River Mine and the proposed expansion activities.
This section summarizes relevant information from:
•

the 1997 EPEA application for Muskeg River Mine

•

applicable information provided in Shell’s application for the project

•

updated information on the Muskeg River Mine operation from annual
reports provided to comply with EPEA approval conditions

This section also considers information on several associated projects that are not
directly covered under the existing or proposed amended EPEA approval, but are
located within the project footprints, including information from the:
•
•
•
•
•
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ATCO Power’s cogeneration facility
Terasen’s tank farm and associated pipelines
the Terasen Corridor pipeline system
ATCO Pipeline’s natural gas pipeline
ATCO Electric’s power line
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MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
APPLICATION FOR RENEWAL

3.1(a) NAME AND ADDRESS OF APPLICANT
1.1

Registered Corporate Company Name

The registered company name is Albian Sands Energy Inc.
1.2

Mailing Address of Head Office (in Alberta)

The applicant’s address is:
Albian Sands Energy Inc.
400 – 4 Avenue S.W.
P.O. Box 100, Station M
Calgary, Alberta T2P 2H5
1.3

Mailing Address of Applicant’s Plant or Regional Office

Regional office mailing address is:
Albian Sands Energy Inc.
P.O. Box 5670
Fort McMurray, Alberta
T9H 4W1
1.4

Phone and Facsimile Numbers, including e-mail

Albian Sands Energy Inc.
Phone: (780) 713-4400
Fax: (780) 713-4602
Web address: www.albiansands.com
1.5

Date

The date of this application is given in the transmittal letter at the front of
Volume 1, Project Description.

April 2005
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Names of Contacts for this Application

Keith Firmin
Manager, Regulatory Affairs
Shell Canada Limited
Phone: 1-800-250-4355 or (403) 691-3682
Fax: (403) 691-3650
E-mail: keith.firmin@shell.com
Darrell Martindale
Environment Manager
Albian Sands Energy Inc.
Phone: (780) 713-4478
Fax: (780) 713-4602
E-mail: darrel.martindale@albiansands.ca
Judy Smith
Manager, Environment
Shell Canada Limited
Phone: (403) 691-2113
Fax: (403) 691-3650
E-mail: judy.smith@shell.com
1.7

Signature of Owner/Operator

The owner’s signature is given in the transmittal letter at the front of Volume 1,
Project Description.
3.1(b) LOCATION, CAPACITY AND SIZE
2.1

Legal Land Description

The location information provided here encompasses the planned mineral surface
leases (MSLs) and ancillary surface dispositions required for the development
and operation of the expanded Muskeg River Mine during the 10-year EPEA
approval period.
Albian Sands is applying for an amendment to MSL 990189, under the Public
Lands Act, for:
•

an extension of the Muskeg River Mine tailings pond

•

expansions into the West Pit and Sharkbite areas, Lease 90 and the Lease 30
swap

Boundaries of the existing and amended MSLs, and ancillary dispositions, are
shown in Figure 18-1.
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Existing Muskeg River Mine MSL 990189

The legal land description for MSL 990189 is:
•

Twp 95, Rge 9, W4M:

N ½ 18, S ½ and NW 19, NW 29, W ½
and NE 30, All 31, All 32

•

Twp 95, Rge 10, W4M:

NW 3, All 4, All 5, S ½ and NE 8, All 9,
All 10, NE 11, W ½ and NE 13, All 14,
All 15, All 16, E ½ 17, All 21, All 22,
All 23, All 24, All 25, All 26, S ½ and
NE 27, S ½ 28, All 35, All 36

Expansion Lands to be Added to MSL

The legal description for lands within Lease 13 and the Syncrude swap area
(Lease 30) is:
•

Twp 94, Rge 10, W4M:

E ½ 31, All 32, N ½ 33, All 34, W ½ and
NE 35

•

Twp 95, Rge 10, W4M:

N ½ and SW 1, All 2, All 3, E ½ 10,
All 11, All 12, N ½ and SW 13, E ½ 14,
All 27, All 28, All 29, E ½ 30, E ½ 31,
All 32, All 33, All 34

•

Twp 95, Rge 9, W4M:

N ½ and SW 7, N ½ 8, S ½ and NW 17,
S ½ and NE 18, All 19

Lands Within Lease 90

The legal description for lands within Lease 90 is:
•

Twp 94, Rge 10, W4M:

NE 9, N ½ 10, E ½ 16, All 15, E ½ 21,
All 22, S ½ 27, SE 28

Total New and Existing MSL Lands

The legal description for new and existing MSL lands is:

18-6

•

Twp 95, Rge 9, W4M:

N ½ and SW 7, N ½ 8, S ½ and NW 17,
All 18, All, NW 29, W ½ and NE 30,
All 31, All 32

•

Twp 95, Rge 10, W4M:

N ½ and SW 1, All 2, All 3, All 4, All 5,
S ½ and NE 8, All 9, All 10, All 11,
All 12, N ½ and SW 13, All 14, All 15,
All 16, E ½ 17, All 21, All 22, All 23,
All 24, All 25, All 26, All 27, All 28,
All 29, E ½ 30, E ½ 31, All 32, All 33,
All 34, All 35, All 36

Shell Canada Limited
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Twp 94, Rge 10, W4M:

NE 9, N ½ 10, E ½ 16, All 15, E ½ 21,
All 22, S ½ 27, SE 28 E ½ 31, All 32, N ½
33, All 34, W ½ and NE 35

Existing EUB-Approved Mining Area (Approval 8512)

The legal description for the mining area covered by Approval 8512 is:
•

Twp 95, Rge 9, W4M:

E ½ 5, All 6, All 7, E ½ 8, All 16, E ½ 17,
All 19, SW 20, N ½ and SW 30, NW 29,
All 31, All 32

•

Twp 95, Rge 10, W4M:

All 1 to 5, All 8 to 17, NE 18, All 19 to 36

•

Twp 95, Rge 11, W4M:

E ½ 25, All 36

Expansion Lands to be Added to Approval 8512

The legal description for expansion lands to be added to Approval 8512 is:
•

Twp 95, Rge 9, W4M:

All 4, All 5, All 8, W ½ and SE 9, SW 16,
All 17, SW 20

•

Twp 95, Rge 11, W4M:

All 25, W ½ and SE 36

•

Twp 94, Rge 10, W4M:

NW 9, N ½ 10, All 15, E ½ 16, E ½ 21,
All 22, All 27, N ½ and SE 28, E ½ 31,
All 32, All 33, All 34, All 35, W ½ 36

Total New and Existing EUB-Approved Mining Area

The legal description for the new and existing lands for the mining area is:

2.2

•

Twp 95, Rge 9, W4M:

All 4, All 5, All 6, All 7, All 8, W ½ and
SE 9, All 16, All 17, All 19, SW 20,
NW 29, N ½ and SW 30, All 31, All 32

•

Twp 95, Rge 10, W4M:

All 1 to 5, All 8 to 17, NE 18, All 19 to 36

•

Twp 95, Rge 11, W4M:

All 25, All 36

•

Twp 94, Rge 10, W4M:

NW 9, N ½ 10, All 15, E ½ 16, E ½ 21, All
22, All 27, N ½ and SE 28, E½ 31, All 32,
All 33, All 34, All 35, W ½ 36

Relation to Nearest Town, City or Village

The existing Muskeg River Mine and the proposed expansion project are located
about 70 km north of Fort McMurray, Alberta, and about 500 km northeast of
Edmonton. The closest community, Fort McKay, on the west side of the
Athabasca River, is located about 11 km west-southwest of the project area plant
site.

April 2005
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Geographical Description

The existing Muskeg River Mine and the proposed expansion project are located
on leases 13, 30 and 90, and are situated within the Clearwater Lowland
physiographic division of the Saskatchewan Plain. The reserves on all leases are
in the Cretaceous McMurray Formation, the formation that contains all mineable
oil sands reserves in the Athabasca region.
A project location map, showing the footprint of the expansion project relative to
Highway 63, the Athabasca River, Muskeg River and Jackpine Creek is provided
in Section 1, Overview.
For a further geographical and geological description of leases 13 and 90, see
Section 3, Geology.
3.1

Capacity of Processing Raw Material, By-Product and Finished Product

The expanded Muskeg River Mine will produce 389 Mm3 (2.5 billion barrels) of
bitumen between 2007 and 2031. The nominal average production rate by 2009
will be 42,930 m3 /cd (270,000 bbl/cd). Table 18-1 summarizes Muskeg River
Mine production.
Table 18-1: Muskeg River Mine Production Summary

Area

Raw Material
(t/sh)

Bitumen Production
Rate
(m3/cd)

(bbl/cd)

Muskeg River Mine

15,657

23,885

150,000

Muskeg River Mine expansion

12,526

19,108

120,000

Expanded Muskeg River Mine

28,182

42,930

270,000

3.2

Other Appropriate Capacity Measurements
Electrical Power

The existing Muskeg River Mine requires 80 MW of electricity, currently
supplied by the ATCO Power cogeneration facility. The expansion will require
an additional 90 MW, for a total of 170 MW. This additional electricity will
either be sourced from the cogeneration facility or from the Alberta power grid.
The ATCO Power cogeneration facility is operated under a separate EPEA
approval. For more information, see Section 8.3, Electrical Power.
Natural Gas

Natural gas requirements for the existing Muskeg River Mine, excluding the
ATCO Power cogeneration facility, are about 760 GJ/h. The expansion project
will require an additional 2,650 GJ/h for a total of 3,390 GJ/h. For more
information, see Section 8.4, Natural Gas.
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Water

The expanded Muskeg River Mine process plant will require about 15,600 m3/sh
of water to process the required amount of oil sands per stream day. A significant
portion of this water will come from recycled sources.
The existing potable water system has enough capacity to handle the expansion
requirements. However, in 2008, the source of water will be changed from the
current groundwater source to the Athabasca River water via the raw water
system.
For more information on water, see:
•
•
4.1

Section 8.2 Water Systems
Section 10, Water Management

Size of Affected Area

The existing Muskeg River Mine was approved based on a disturbance footprint
of 4,343 ha on the western portion of Lease 13. The Muskeg River Mine
expansion will increase the disturbance footprint to 12,474 ha, including the
western portion of Lease 13, all of Lease 90, and portions of Lease 30.
4.2

Physical Dimensions of the Plant Site

See Section 6, Ore Processing for plot plans showing:
•
•

the physical dimensions of the plant site
the existing Muskeg River Mine operation and the expansion components

The only required increases to the existing plant site dimension are:
•
•
4.3

an additional 400 m x 200 m area for tankage
an additional 100 m x 200 m area for cooling towers

Number of Employees

Peak workforce numbers for the expanded Muskeg River Mine are expected to
be in the range of 2,800 workers during construction of expansion facilities with
an additional 630 workers during operations, for a total operations workforce of
1,230. For further information, see Section 17, Socio-Economic Summary.
3.1(c) NATURE OF THE ACTIVITY
5.1

Classification of Facility

The expansion project is classified under the Activities Designation Regulation
AR 276/2003, as follows:

April 2005
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Classification of Facility (cont’d)

•

Schedule 1, Division 2, Part 8, (h) ii, for an oil sands processing plant

•

Schedule 1, Division 3, (a), for a mine

•

Schedule 2, Division 1, (c), for a landfill where not more than 10,000 t/a of
waste is disposed

The expansion project includes other ancillary components that Albian Sands
expects will be covered by a combined approval, according to Section 6 of the
Activities Designation Regulation.
Project components and regulatory approvals are described in more detail in:
•
•
•
•
•
•
5.2

Section 1, Overview
Section 5, Mining
Section 6, Ore Processing
Section 7, Tailings Management
Section 8, Utilities and Infrastructure
Section 10, Water Management

General Purpose, Raw Materials, Products and By-Products

The existing Muskeg River Mine includes:
•

a truck-and-shovel mining operation, using:
•
•
•

18-10

23 haul trucks
4 electric shovels
support equipment

•

a crushing and conveying system to size and transport the material about
600 m to the processing facility

•

an extraction plant that uses a warm (45 to 50oC) water-based, caustic-free
ore conditioning and extraction process and a paraffinic solvent-based
product cleanup unit to meet the low solids and water bitumen specification

•

a tailings management scheme that uses an external tailings disposal area for
initial tailings storage, converting to non-segregating tailings production and
the initiation of in-pit storage

•

a hazardous waste storage facility (for off-site disposal)

•

utilities, including:
•

raw water supply through a dedicated Athabasca River intake facility

•

natural-gas-fired process water heating

Shell Canada Limited
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•

electrical power via connections to the Alberta electrical grid and ATCO
Power cogeneration facility

•

a waterworks system

a utility service corridor that runs southwest from the plant site to the lease
boundary and then west for connections to:
•
•
•
•

the Alberta electrical grid, via two 144-kV tie-lines
natural gas supply pipelines
a communications network and links
Highway 63

The water intake line is from the Athabasca River and connects with this utility
service corridor.
The expansion project will add to the capacity of:
•

•

mining development by:
•

extending the existing and approved East Pit to recover more of the oil
sands reserves in Lease 13

•

adding the Sharkbite Pit on Lease 13 between the Muskeg River and
Jackpine Creek

•

adding pits to recover reserves in Lease 90 on the south side of Lease 13
and 30/13

the mine equipment fleet by adding:
•
•
•

•

•

April 2005

13 shovels
61 trucks
mining support equipment

extraction by:
•

adding a processing train that is larger in size and capacity than the two
existing Muskeg River Mine trains

•

debottlenecking the existing two trains by adding a third primary
separation cell and flotation capacity

utilities and infrastructure by:
•

adding capacity in the raw water and recycle water systems

•

adding capacity in hot water and steam generation

•

adding cooling towers

•

adding three bridges over the Muskeg River (see Section 8, Utilities and
Infrastructure)
Shell Canada Limited
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General Purpose, Raw Materials, Products and By-Products (cont’d)
•

adding product and solvent tankage

•

expanding the mine shop and administration buildings

•

adding a temporary storage facility for storing asphaltene pellets
(pastilles), which are a by-product from the Scotford Upgrader

•

adding a pipeline for transporting bitumen froth between the Jackpine
Mine and Muskeg River Mine

•

relocating the approved Jackpine Mine utility corridor. The corridor will
contain a 240-kV line and pipelines for transporting natural gas, potable
water, reclaim water, hot water and gland water. The original alignment
crossed Jackpine Creek and through the Sharkbite area. The relocated
corridor will run parallel to Jackpine Creek to the Muskeg River bridge
crossing.

Table 18-2 shows estimates of the major raw materials used and products and byproducts produced for the existing Muskeg River Mine and the expanded
Muskeg River Mine.
Table 18-2: Expansion Raw Materials, Products and By-Products
Existing
Muskeg River Mine

Expanded
Muskeg River Mine

Natural gas (GJ/h)

740

3,390

Steam (1,000 kg/h)

945,000

1,800,000

8,560

10,000

Major Materials

3

Raw water (m /h)
Solvent (L/d)

100,000

172,000

Flocculent (kg/d)

5,700

9,900

Defoamer (L/d)

2,000

3,500

20,993

37,786

150,000

270,000

By-Product
Tailings t/sh
Product
Bitumen (bbl/d)

These quantities are based on a 42,930 m3 /cd (270,000 bbl/cd) mine plan. For
additional information, see:
•
•
•
•
5.3

Section 1, Overview
Section 5, Mining
Section 6, Ore Processing
Section 8, Utilities and Infrastructure

Major Unit Operations

The third operating train for the Muskeg River Mine expansion will consist of
adding:
18-12
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dry ore and slurry conditioning facilities, including:
•
•
•
•
•
•
•

•

a third in-pit crusher
a second in-pit conveyor
a second surge bin
a fourth rotary breaker
a third slurry conditioning pipeline
a new rejects conveyor
a loadout bin

extraction and tailings facilities, including:
•
•

a third primary separation vessel
a new process building with:
•
•
•
•
•

•
•
•

•
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expanded froth screening
primary flotation cells
a scalping screen
secondary flotation cells
hydrocyclones

third and fourth froth storage tanks
a third tailings thickener
a fourth tailings pipeline

froth treatment facilities, including:
•

third counter-current decantation train, including:
•
•

•

a third solvent recovery unit
an additional tailings solvent recovery unit

third bitumen tank and second solvent tank

Major unit operations for the expansion project are more fully described in:
•
•
•
5.4

Section 5, Mining
Section 6, Ore Processing
Section 7, Tailings Management

Project Schedule, Production Facilities, Environmental Protection and Control
Systems and Costs

The Muskeg River Mine approval is based on producing a nominal average
23,885 m3/cd (150,000 bbl/cd) production plan of dry bitumen, with an expected
life of 20 years to 2022. The expansion project will increase the production
capacity to 42,930 m3/cd (270,000 bbl/cd) of dry bitumen by 2009 and increase
the expected project life to 2031.
For the proposed schedule for expansion project, see Section 1, Overview.
Construction of the Muskeg River Mine expansion will begin in 2007. Mining
activities will begin in Lease 90 Pit in 2010 and in the Sharkbite Pit in 2022.
April 2005
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Project Schedule, Production Facilities, Environmental Protection and Control
Systems and Costs (cont’d)

Environmental protection and control systems and procedures for the existing
Muskeg River Mine will be used and expanded, when required, to include the
new facilities and meet all appropriate regulatory limits and guidelines.
Environmental goals for the expansion will be incorporated into the existing
management plan for Muskeg River Mine.
The estimated capital cost for the expansion project, including environmental
protection and control systems, is over $2 billion. For more information, see
Section 1, Overview and Section 13, Business Plans.
5.5

Drawings and Diagrams of the Plant, Plant Site and Surrounding Area

Engineering drawings, equipment specifications or other project details required
by the AENV, but which are not yet available, will be submitted when they
become available during the project’s detailed engineering phase.
Information provided with this application includes the following:
(a) The topographic map is in Section 3, Geology.
(b) Property boundaries and land use of the area are in Section 1, Overview.
(c) The location of the plant site is shown in Section 1, Overview.
(d) The location and types of all buildings for the Muskeg River Mine and its
proposed expansion are described in Section 8.7, Ancillary Buildings, and
are shown in the site plot plans in Section 6, Ore Processing.
(e) Locations and names of all additional equipment required to support the
Muskeg River Mine Expansion Project are given in Section 1, Overview. For
further information, see:
•
•
•
•

Section 5, Mining
Section 6, Ore Processing
Section 7, Tailings Management
Section 8, Utilities and Infrastructure

Asphaltene pellets (pastilles) will be produced as a by-product of the bitumen
upgrading process at the proposed Scotford Upgrader Expansion Project.
Shell is actively pursuing a market for this material. If a market cannot be
obtained at the start-up of the Scotford Upgrader expansion, the asphaltenes
will be transported to the Muskeg River Mine site and temporarily stored in
an area located within the Sharkbite area (shown previously in Figure 18-1).
The storage area will include environmental controls where needed. The
asphaltene material will be stored in a manner such that, once a market
becomes available, the material can be easily reclaimed. For more
information on the asphaletene storage area, see Section 8.6, Infrastructure.
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(f) Air emission point sources for Muskeg River Mine and the expansion project
are shown in the plot plan provided in Section 6, Ore Processing. Air
monitoring programs are described in Volume 2, Section 2, Summary of the
EIA and SEIA, Albian Sands Commitment to Air Quality Management.
Further details on air emission point sources are provided in Item 5.8 later in
this section.
There will be no liquid effluent outfall during operations of the expanded
Muskeg River Mine. The locations for Regional Aquatic Monitoring
Program hydrologic monitoring stations in and adjacent to the local study
area are discussed in Volume 3, Section 5, Aquatic Resources.
(g) The location and names of equipment used to control, treat and dispose of
waste are provided in:
•
•
•
•

the facilities plot plans in Section 6, Ore Processing
Section 8.2, Water Systems
Section 11, Waste Management
Section 15, Environmental Management

(h) For information on the sanitary sewage system, see Section 8, Utilities and
Infrastructure.
(i) Process-affected water and storm water streams from the mine areas and
plant site will be directed to the recycle water pond and will not be released
to the environment. For further information, see Section 8, Utilities and
Infrastructure, and Section 10, Water Management.
Some water in the mine area might be released to the environment via
sedimentation ponds if EPEA water quality criteria are met. For further
information, see Section 10, Water Management.
(j) The location of air emission discharge points for the Muskeg River Mine and
the expansion project are shown in the facilities plot plans in Section 6, Ore
Processing.
(k) The location of reclamation material stockpiles during the first 10 years of
operation are given in Volume 4, Appendix 4-4, Closure and C&R Plan.
5.6

Flow Diagram of Process, Treatment Facilities and Equipment Capacities

For process flow diagrams, unit capacities and general descriptions of the major
unit operations, see:
•
•
•

Section 5, Mining
Section 6, Ore Processing
Section 7, Tailings Management

Major unit operations discussed include:
•
April 2005
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Flow Diagram of Process, Treatment Facilities and Equipment Capacities (cont’d)

•
•
•
•
•
•
•
•

ore preparation and slurry conditioning
primary extraction
tailings treatment
froth treatment
solvent recovery
tailings solvent recovery
external tailings
non-segregating tailings

For, unit capacities and a general description of the construction camp water
treatment process, electrical power and heat configuration, see Section 8, Utilities
and Infrastructure.
For a description of clean water and industrial water systems, see Section 10,
Water Management.
5.7

Products and Material Balance

Section 9, Material and Energy Balances provides:
•

an overall material balance for a bitumen production rate for the integrated
Muskeg River Mine and the expansion project of 42,930 m3/cd
(270,000 bbl/cd)

•

energy and heat balances

A water balance is provided in Section 10, Water Management.
Further details required by AENV, but which are not yet available, will be
submitted when they become available during the project’s detailed engineering
phase.
5.8

Industrial Wastewater Discharges and Air Emission Streams

During the operations of the expanded Muskeg River Mine, process-affected
water streams will be directed to the recycle water pond for reuse. Some mine pit
water may be released to surrounding muskeg, if EPEA water quality criteria are
met.
(a) Continuous emissions to air will result from:

18-16

•

combustion by-products from natural-gas-fired devices, such as boilers
and heaters

•

combustion by-products from burning diesel and gasoline fuel in the
mine fleet vehicles
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fugitive emissions from the mine face, external tailings disposal area and
in-pit tailings disposal areas

Table 18-3 provides an overview of the emission release rates from the Muskeg
River Mine and the Muskeg River Mine expansion. The emissions for the
expansion are based on expected bitumen production. The emissions from the
mine fleet were calculated using the Tier emissions standards set by the U.S.
EPA (1998) as applied to the year in which the vehicles are purchased.
For physical characteristics air emission point sources, see Table 18-4.
(b) Release volume per unit time data is shown in Table 18-3.
(c) All air sources, except for the emergency flares, are continuous.
5.9

Other Component Streams

Further discussion on air quality, including release volumes, concentrations and
characteristics of component streams, can be found in the EIA, Volume 2, Air
Quality, Noise and Environmental Health.
Table 18-3: Air Emissions from Point Sources
Maximum Emissions Quantity of the Contaminants
SO2
Project
Muskeg
River Mine

Muskeg
River Mine
Expansion

Source

NOX
(kg/d)

CO

VOC

PM2.5

(kg/h)

(kg/h)

(kg/h)

(kg/h)

(kg/d)

(kg/h)

Boiler

0.00

0.00

39.58

950.00

25.83

Boiler

0.00

0.00

39.58

950.00

25.83

2.34

3.23

Fuel heater

0.00

0.00

0.29

7.00

0.46

0.03

0.04

Fuel heater

0.00

0.00

0.29

7.00

0.46

0.03

0.04

Boiler

0.00

0.00

19.23

461.54

16.10

1.05

1.46

Boiler

0.00

0.00

19.23

461.54

16.10

1.05

1.46

Boiler

0.00

0.00

19.23

461.54

16.10

1.05

1.46

Boiler

0.00

0.00

19.23

461.54

16.10

1.05

1.46

Boiler

0.00

0.00

18.85

452.31

15.78

1.03

1.43

Boiler

0.00

0.00

18.85

452.31

15.78

1.03

1.43

Fuel heater

0.00

0.00

0.38

9.11

0.32

0.02

0.03

2.34

Note:

CO = carbon monoxide

SO2 = sulphur dioxide

VOC = volatile organic compounds

NOx =oxides of nitrogen

PM = particulate matter
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Table 18-4: Physical Characteristics of Air Emission Point Sources

Project
Muskeg
River Mine

Muskeg
River Mine
Expansion

Effluent
Stream
Exit
Velocity
(m/s)

Easting
(m)

Stack
Height
(m)

Stack
Diameter
(m)

Effluent
Stream
Temperature
(K)

Boiler

37.5

2.4

448

18.3

469,600

Boiler

37.5

2.4

448

18.3

469,575

Fuel
heater

8.0

0.3

448

18.3

469,625

Fuel
heater

8.0

0.3

448

18.3

469,640

Boiler

38.0

2.0

442

18.0

469,565

Boiler

38.0

2.0

442

18.0

Boiler

38.0

2.0

442

18.0

Boiler

38.0

2.0

442

Boiler

38.0

2.0

Boiler

38.0

2.0

Source

Fuel
heater

8.0

0.3

Northing
(m)

Base
Elevation
(m)

6,346,125

275.5

6,346,125

275.6

6,346,240

275.8

6,346,240

275.8

6,345,851

274.9

469,581

6,345,855

274.8

469,578

6,345,802

274.6

18.0

469,594

6,345,806

274.5

442

18.0

469,594

6,345,847

274.9

442

18.0

469,562

6,345,798

274.7

6,345,606

274.0

453

18.0

469,571

5.10 Cooling Systems

The Muskeg River Mine expansion will include installing cooling towers.
Cooling towers are required to remove excess heat from the recycle pond,
particularly during summer months.
It is expected that two hybrid fluid cooling tower systems will be required. Each
tower will consist of 18 cells, each with a capacity of about 200 GJ/h. For
cooling tower specifications, see Table 18-5.
Table 18-5: Cooling Tower Specifications
Component

Capacity

Cell height

6.7 m

Exit diameter

4.2 m
180 m3/s

Incoming air flow rate
Circulating water capacity

198,000 m3/d per tower
29,000 m3/d

Closed cooling coil capacity

18-18

Coil inlet temperature

55°C

Coil outlet temperature

21°C

Make-up water rate

3,200 m3/d per tower

Heat rejection rate

195 GJ/h (50 MW)
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Additional refinements to the total cooling tower capacity to support the
expanded Muskeg River Mine will become available during the detailed design
phase of the project.
5.11 Raw Water Treatment, Chemicals and Associated Waste
Boiler Feedwater Treatment

To support the expanded Muskeg River Mine, an additional water treatment plant
will be constructed to supply 193 m3/h of high quality boiler make-up water.
Details of the treatment plant are provided in Section 8, Utilities and
Infrastructure. Systems for handling chemicals and the disposal of wastes
associated with the treatment plant are the same as for the existing plant at
Muskeg River Mine.
Potable Water Treatment

For information on potable water treatment, see Item 5.16, later in this section.
5.12 Sanitary Waste Treatment and Disposal

(a) The existing Muskeg River Mine sewage treatment plant has sufficient
capacity to handle the domestic sewage for the construction and operation of
the expanded Muskeg River Mine. The sewage treatment plant does not
require any alteration to meet the requirements of the expansion project (see
Section 11, Waste Management).
(b) At the existing Muskeg River Mine, treated effluent from the domestic
wastewater treatment plant is transferred to the recycle pond, used in the
process and not discharged to the natural environment. All biosolids
generated by the domestic wastewater treatment plant are transported by
truck to the Regional Municipality of Wood Buffalo domestic waste
treatment plant. This process will continue to be used for the expansion.
5.13 Major Environmental Control Operations
Scope

The initial Muskeg River Mine application included design concepts to minimize
waste, reduce emissions to the environment and provide a safe environment for
workers and neighbours. These concepts have been maintained in the designs for
the expanded Muskeg River Mine. Existing facilities will continue in support of
the expanded Muskeg River Mine, and can be expanded, if required.
An overview of the major environmental controls applicable to the 10-year
EPEA period are provided here for:
•
•
•
•
•
April 2005
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groundwater
surface water
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Scope (cont’d)

•
•
•
•
•

terrestrial resources
landfill
storage area for hazardous and liquid waste
hydrocarbon control systems
oily water sewer

Air

Environmental controls for air will include:
•

installing low NOx burners

•

using mine fleet vehicles that have emission control technology

•

designing a tailings solvent recovery unit (TSRU) that will reduce volatile
organic compounds (VOCs) and total reduced sulphur losses to the tailings
pond

•

reducing particulate matter (PM) emissions during site clearing by using
controlled burning procedures. Fugitive emissions during operation of the
mine will be controlled through road maintenance, such as watering in dry
weather, and reclaiming areas as soon as practical after development
activities are completed (see Volume 4, Appendix 4-4, Closure and C&R
Plan).

•

providing vapour recovery units (VRUs) to collect vapour from the solvent
recovery unit (SRU), TSRU and froth treatment process. Vapours will be
transported by pipeline transporting vapours by pipeline to the ATCO Power
cogeneration unit for combustion. During maintenance or emergency
shutdown, the VRU system and lines will be depressurized through the
emergency flare stack. For further information, see Section 6, Ore Processing
and Section 7, Tailings Management.

•

installing one additional flare stack (for a total of two) for the expansion
operation for emergency start-up and commissioning purposes

•

providing internal floating roofs on the diluted bitumen tanks to control VOC
emissions

Energy-efficiency initiatives will help manage carbon dioxide (CO2) emissions.
These include:
•
•
•

equipment design for heaters and boilers
a plan for minimizing material handling and travel distances
a warm water extraction process

Environmental monitoring for air will include:
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periodic monitoring to assess fugitive PM and VOC emissions
ambient air monitoring

Groundwater

Environmental controls for groundwater will include expanding the existing ditch
around the tailings pond to include the additional tailings pond footprint.
Monitoring wells will be located by the mine pits and reclaimed tailings structure
to identify any changes or trends in groundwater quality. Wells will also be
installed to monitor the performance of the overburden dewatering and basal
aquifer systems and to monitor the magnitude of drawdown in the adjacent
unmined overburden and basal aquifers.
Surface Water

A closed circuit system is used to recycle and re-use process affected waters such
that these waters are not released to the environment.
The recycle water pond collects waters from:
•
•
•
•
•
•

water reclaimed from the external tailings disposal area
surface runoff from developed areas
mine wall seepage
boiler blowdown
backwash from water treatment system
treated sewage

The capacity of the existing recycle water pond is 570,000 m3. No changes are
required to the recycle pond capacity. For more information on the recycle water
pond and recycle water capacity, see Section 8, Utilities and Infrastructure. For
the location of the recycle water pond, see the plant site plot plan in Section 6,
Ore Processing.
Non-process-affected surface water passing through sedimentation ponds at the
Muskeg River Mine will be initially released to the Muskeg River. For more
information on sedimentation ponds and their location, see Section 10, Water
Management.
Additional environmental controls for surface water will include:

April 2005

•

distributing muskeg drainage and overburden dewatering evenly throughout
the mine life to avoid a large increases in flow to receiving streams

•

providing erosion protection measures in project design

•

implementing established sediment and erosion control procedures to reduce
sediment loadings to receiving streams during construction of access roads
and stream crossings

Shell Canada Limited

18-21

Section 18.2
ALBERTA ENVIRONMENT APPROVAL
REQUIREMENTS

APPLICATION FOR RENEWAL

Surface Water (cont’d)

Sustainable closure landscape and drainage systems will be developed by:
•

vegetating reclaimed surfaces to minimize surface erosion

•

building drainage networks to minimize gully and channel erosion

•

constructing wetlands and lakes to reduce flood peak discharges and
sediment loadings to receiving streams

Surface Water Quality

Environmental controls for surface water quality will include:
•

expanding the volume of the external tailings pond, see Section 7, Tailings
Management

•

building a ditch around the tailings pond extension area

•

depositing non-segregating tailings (NST) below ground level to minimize
seepage

For further information on environmental controls through monitoring programs
for aquatic resources, see Volume 3, Section 5.4, Hydrology and Section 5.5,
Water Quality.
Terrestrial Resources

Environmental controls for terrestrial resources will include:
•

implementing a phased mine development and reclamation plan to promote
progressive reclamation

•

reusing reclamation materials and some of the overburden during reclamation
to provide a variety of landscapes, topography and slope conditions

•

re-establishing vegetation communities on a variety of reclaimed landscapes,
which will provide the basis for a functionally diverse reclaimed landscape

For monitoring terrestrial resources, see Volume 4, Terrestrial Resources and
Human Environment.
Landfill

An approved Class III landfill was built on site for the existing Muskeg River
Mine to handle nonhazardous solid waste, such as cardboard, wood, plastics and
miscellaneous materials from the offices, construction facilities and plant
operations. No additional landfill facility is required for the expanded Muskeg
River Mine. The existing facility will continue to be used for the expansion
project. For further information, see Section 11, Waste Management.
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Storage Area for Hazardous and Liquid Waste

An approved hazardous waste storage area is operated at the existing Muskeg
River Mine in compliance with the Hazardous Waste Storage Guidelines
(June 1988) and Waste Control Regulation. No additional capacity is required for
the expanded Muskeg River Mine.
The hazardous waste storage area handles those materials not suitable for an onsite landfill, such as various cleaners and solvents, batteries and laboratory waste.
The wastes are transferred to approved and regulated off-site hazardous waste
disposal facilities, or to approved recyclers of hazardous waste. For further
information, see Section 11, Waste Management.
Hydrocarbon Control Systems

All hydrocarbon releases will be contained within the process area using the
existing plant site ditch and emergency dump pond system. Secondary
containment will be provided so that any hydrocarbon releases entering these
systems, such as froth, solvent and dilute bitumen, will ultimately be recycled to
the appropriate point of the process.
Dyked areas around the storage tanks for diesel, gasoline and diluted bitumen
will meet regulatory requirements. The associated dispensing stations will be
constructed with appropriate containment curbs and collection sumps for spills.
Runoff will be directed to an oily water sewer system.
Oily Water Sewer

Oily water will continue to be collected from floor wash, runoff and trenches,
and routed to local sumps. If the water contains unacceptable levels of
hydrocarbons, it will be directed to an oil and water separator. The treated water
and water free of hydrocarbons will be pumped to the external tailings disposal
area. The collected waste oil will be removed as required, stored temporarily, and
transported off site to an appropriate facility.
5.14 Underground and Above-Ground Tanks

No underground tanks are required for the expansion project. Table 18-6 shows
the above-ground storage tanks that will support the expanded Muskeg River
Mine project.
5.15 Underground Storage Tanks Testing, Inspection and Prevention of Overfilling

No buried process or storage tanks will be provided for the expansion project.
5.16 Potable Water

The existing potable water system has sufficient capacity to support the expanded
Muskeg River Mine.
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5.16 Potable Water (cont’d)

Potable water for the existing Muskeg River Mine is supplied by groundwater
from the Quaternary aquifer. Groundwater is aerated, chlorinated and then
directed to an iron and manganese filtration system.
It is expected that after 2008, raw water from the Athabasca River will be used as
the permanent source of potable water for the expanded Muskeg River Mine. The
potable water treatment plant has been operated by EPCOR Water Services on
behalf of Albian Sands, since January 1, 2003. The existing treatment plant will
be upgraded to include additional filtration capacity designed to treat Athabasca
River water. For further information on the potable water system, see Section 8,
Utilities and Infrastructure.
Table 18-6: Above-Ground Storage Tanks
Number
of Tanks

Capacity
(m3)

Size
(diameter x height)

Secondary
Containment

Leak
Detection

Diluted bitumen

2

48,000

67 m x 16.3 m

Yes

Yes

Process solvent

1

42,000

62 m x 16.4 m

Yes

Yes

Froth storage tanks

2

24,000

43.5 m x 38 m

Yes

Yes

Diesel

3

884

7.16 m x 7.31 m

Yes

Yes

Gasoline

1

50

2.49 m x 10.19 m

Yes

Yes

Contents
Existing Muskeg River Mine

Coolant

2

10

2.13 m x 2.80 m

Yes

Yes

Truck shop differential fluid

1

40

2.74 m x 6.77 m

Yes

Yes

Truck shop transmission fluid

1

40

2.74 m x 6.77 m

Yes

Yes

Truck shop engine oil

1

40

2.74 m x 6.77 m

Yes

Yes

Truck shop hydraulic fluid

1

40

2.74 m x 6.77 m

Yes

Yes

Truck shop grease

1

33

2.74 m x 5.85 m

Yes

Yes

Truck shop gear lube

1

33

2.74 m x 5.85 m

Yes

Yes

Truck shop waste oil

1

40

2.74 m x 6.77 m

Yes

Yes

Warm water tank

1

1,100

14 m x 10.5 m

Yes

Yes

Diluted bitumen

1

61,000

69 m x 16.4 m

Yes

Yes

Process solvent

1

49,000

63 m x 16.4 m

Yes

Yes

Froth storage tanks

2

37,000

39 m x 38 m

Yes

Yes

Warm water tank

1

1,100

14 m x 10.5 m

Yes

Yes

Muskeg River Mine
Expansion

5.17 Reciprocating or Turbine Engines

No reciprocating or turbine engines are included for the expanded Muskeg River
Mine.
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5.18 Stack Location Plot Plan

The location of air emission discharge points for the expanded Muskeg River
Mine are shown in the facilities plot plan in Section 6, Ore Processing.
5.19 Compressor Building Height

This is not applicable to the expansion project.
5.20 Natural Gas Heaters, Treaters and Boilers

The existing Muskeg River Mine facilities include six natural-gas-fired heaters,
two boilers and space heaters. All boilers and heaters will meet applicable
Canadian Council of the Ministers of the Environment (CCME) NOX limits. The
expansion project will require installing six 375 GJ/h package boilers and
additional space heaters. Table 18-7 shows the heating specifications for winter
operations.
Table 18-7: Process and Space Heater Specifications
Boilers
Source
Energy input (kW)
Stack height (m)

1

2

3

4

5

6

Fuel
Heaters

Space
Heating

126,263

126,263

126,263

126,263

123,737

123,737

2,500

41,667

38

38

38

38

38

38

8

-

1.98

1.98

1.98

1.98

1.98

1.98

0.25

-

• Emission factor
(ng/J)1

40

40

40

40

40

40

42

26

• Emissions (t/d)

0.5

0.5

0.5

0.5

0.5

0.5

0.0

0.1

Stack diameter (m)
NOX

Note:
1.

The CCME NOX emission limit for heaters with energy input greater than 100 MMBtu/hr (29,288 kW) is 40 ng/J. The CCME
NOX emission limit for heaters with energy input between 10 and 100 MMBtu/hr (2,929 and 29,288 kW) is 26 ng/J.

5.21 Auxiliary or Standby Process Equipment

Existing standby equipment at the Muskeg River Mine includes:
•

four 0.75 MW modular medium-speed, diesel-powered generator sets

•

various sized mechanical and electric pumps. Standby pumps include pumps
that require frequent maintenance or replacement because of wear.

The expanded Muskeg River Mine will require about four additional 1 MW
modular diesel generator sets and additional standby pumps of the same type and
size as required for the existing Muskeg River Mine.
For a description of auxiliary facilities, see Section 8, Utilities and Infrastructure.
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5.22 Flare Stacks

A relief and blowdown system at the existing Muskeg River Mine safely and
effectively disposes of any hydrocarbon vapours that might accumulate or be
generated during a large process upset or a shutdown of operations. This system
consists of one low-pressure flare and accommodates loads from:
•
•
•

froth treatment
the SRU
the TSRU

The existing flare stack is 0.9 m in diameter by 18 m high, and is located west of
the processing plant. Under emergency conditions, the net heating value of the
gas combusted is 117.8 MJ/m3, and the exit velocity is 2.8 m/s.
A new flare stack, 0.4 m in diameter by 18 m high, will be located in the vicinity
of the existing flare. Under emergency conditions, the net heating value of the
gas combusted in the new flare stack will be 117.8 MJ/m3, and the exit velocity
will be 6.0 m/s.
5.23 Flare Pits

This is not applicable to the expansion project.
5.24 Inactive or Former Flare Pits

This is not applicable to the expansion project.
5.25 Emergency Flaring Scenarios

When the VRU compressor is unavailable because of an upset condition, the
VRU system and lines will depressurize through an emergency flare stack. These
flaring events would only last a short time, because the VRU system can be
safely depressurized within three or four hours. The emissions associated with
this infrequent event are discussed in Volume 2, Appendix 2-9, Air and Noise
Modelling Methods.
5.26 On-Site Solid Waste Incineration

Solid waste will not be incinerated on site.
5.27 Maximum Ground Level Concentration of SO2, NO2 and Other Significant
Contaminants

For details of the maximum ground level concentration of SO2, NO2 and other air
contaminants, see:
•
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Volume 2, Section 3.3, Air Quality Base Case and Section 3.4, Air Quality
Application Case

Amending Application – Changes

For a description of the changes that will be implemented for the expanded
Muskeg River Mine, see Item 5.2 and Item 5.3 earlier in this section.
7.2

Amending Application – Environmental Effects

For a description of how the changes implemented for the expansion project
might affect the environment, see:
•
•
•
•
•
7.3

Section 10, Water Management
Section 11, Waste Management
Volume 2, Section 3, Air Quality and Noise
Volume 3, Aquatic Resources
Volume 4: Terrestrial Resources and Human Environment

Amending Application – Environmental Control Systems

For discussion of environmental control systems, see Item 5.13 earlier in this
section.
7.4

Amending Application – Implications to Approval

The implication of the expanded Muskeg River Mine on the current approval are
additions to mine area facilities and some increases in point source emissions.
7.5

Amending Application – Timing

For schedule information, see Item 5.4 earlier in this section.
3.1(d) EUB APPROVALS
8.1

EUB Approval Date

EUB Approval 8512 for Muskeg River Mine was received June 28, 1999. An
amendment (Approval 8512A) was received March 2, 2000. Albian Sands is now
seeking a renewal and amendment to Approval 8512 for the Muskeg River Mine
Expansion Project, required by August 2006.
8.2

EUB Approval Number

Muskeg River Mine received EUB Approval 8512 under OSCA on
June 29, 1999.
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Comments on any Environmental Terms and Conditions of the Approval

Environmental conditions associated with EUB Approval 8512 include:
•

assessing potential for ozone formation in the oil sands region

•

participation in regional Cumulative Environmental Effects Management
Initiatives and the Regional Sustainable Development Strategy

•

solvent releases to the external tailings pond

•

froth treatment management

•

testing alternative tailings management technologies

A copy of EUB Approval 8512 is provided as Attachment 1 at the end of this
section.
3.1(e) ENVIRONMENTAL IMPACT ASSESSMENT REPORT
9.1

Was an EIA Required?

Yes. A letter from the Regional Environmental Manager, Northern Region,
Alberta Environment, and dated October 13, 2004, pursuant to Section 44(1)(a)
of the EPEA, advised Albian Sands to prepare and submit an EIA for Muskeg
River Mine Expansion Project.
9.2

Date of the EIA Report Submission and Acceptance

The EIA report submission date is the same as the one shown on the transmittal
letter at the front of Volume 1, Project Description, and is provided as part of this
integrated application.
3.1(f)

EXISTING APPROVALS UNDER THIS ACT
10.1 Applicable Existing Approvals

Muskeg River Mine received approval under EPEA Approval 20809-00-00
(February 17, 1999) as amended by way of EPEA Approval 20809-00-01
(June 18, 1999) and EPEA Approval 20809-00-02 (February 4, 2002). For copies
of the existing EPEA approvals, see Attachments in Section 18.3.
3.1(g) PROJECT SCHEDULE
11.1 Proposed Dates for Construction and Operations (New Plants)

For schedule information, see Item 5.4 earlier in this section and Section 1,
Overview.
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12.1 Proposed Dates for Construction and Operations (Renewal)

For schedule information, see Item 5.4 earlier in this section and Section 1,
Overview.
13.1 Amending Application – Original Start Date

The original start date for the Muskeg River Mine Project was December 2002.
13.2 Amending Application – Proposed Effective Date

The proposed effective date for the amended Muskeg River Mine and Muskeg
River Mine Expansion Project approval is Q2 2006 (date of 42,930 m3 /cd
[270,000 bbl/cd] production).
3.1(h) SUBSTANCES RELEASED INTO THE ENVIRONMENT
14.1 List and Quantities of Substances Used in the Production Process

For production process substance information, see Item 3.1 and Item 3.2 earlier
in this section.
14.2 Air and Water Demands
Water Demand

Water balances for the Muskeg River Mine Expansion Project are provided in
Section 10, Water Management.
Air Demand

Compressed air demands for the expansion project are provided in Section 8.5,
Auxiliary Utilities.
14.3 Source of Released Substances

Liquid effluents from sedimentation ponds released into the environment are
discussed in Section 10, Water Management. No other liquid effluents are
released to the environment.
Continuous emissions to air will result from:
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•

combustion by-products from natural-gas-fired devices, such as heaters

•

combustion by-products from burning diesel and gasoline fuel in the mine
fleet vehicles

•

fugitive emissions from the mine face and external tailings disposal area
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14.4 Quantities of Released Substances

The quantities of liquid effluents from the sedimentation ponds are discussed in
Section 10, Water Management.
Release volume per unit time data for air can be found in Volume 2, Section 3.4,
Air Quality Application Case.
14.5 Methods of Release

Liquid effluents from sedimentation ponds released to the environment are
discussed in Section 10, Water Management. No other liquid effluents are
released to the environment.
Utility and space heaters release combustion by-products from their stacks. The
mine fleet emits from stacks on each piece of equipment. The mine face and
external tailings disposal area emit from the surface, contingent on ambient
conditions.
14.6 Minimization Controls Implemented

The minimization controls implemented for waste management are discussed in
Section 11, Waste Management. The minimization controls implemented for
emissions to air are discussed in Volume 2, Section 3, Air Quality and Noise.
14.7 Storm Water Runoff

For information on storm water runoff, see Section 10, Water Management.
16.1 Amending Application – New Substance Release

For substance release information, see the following headings earlier in this
section:
•
•
•
•
•

Item 14.3
Item 14.4
Item 14.5
Item 14.6
Item 14.7

16.2 Amending Application – Implications to Substance Release

For a description of the implications to substance release from the changes
implemented by the expansion project, see:
•
•
•

Section 10, Water Management
Section 11, Waste Management
Volume 2:
•
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Section 4, Environmental Health

Volume 4, Appendix 4-4, Closure and C&R Plan

16.3 Amending Application – Final Substance Releases

For substance release information, see the following headings earlier in this
section:
•
•
•
•
•
3.1(i)

Item 14.3
Item 14.4
Item 14.5
Item 14.6
Item 14.7

SUMMARY OF ENVIRONMENTAL MONITORING INFORMATION
17.1 Environmental Baseline Data

Environmental baseline data for the Muskeg River Mine is included in Shell’s
application for the approval of Muskeg River Mine Project (December 1997).
The following environmental baseline reports for the expansion project are
provided with this application:
•

Aquatics Environmental Setting Report – AXYS 2005

•

Terrestrial Environmental Setting Report – AXYS 2005

•

Historical Resources, Traditional Land Use and Resource Use Environmental
Setting Report – AXYS 2005

•

Historical Resources Studies Final Report

•

Hydrogeology Environmental setting Report for Muskeg River Mine
Expansion – Komex 2005

Additional baseline information included in the EIA is listed in Table 18-8.
17.2 Baseline Hydrogeological Characteristics and Groundwater Monitoring Data

Baseline hydrogeological characteristics for Muskeg River Mine were discussed
in EIA Volume 2, Section D3, of the original Muskeg River Mine Project
application in 1997.
The baseline hydrogeological characteristics for the expansion project are
discussed in:
•
•
April 2005

Volume 3, Aquatic Resources, Section 5.3, Hydrology
Hydrogeology Environmental Setting Report
Shell Canada Limited
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Table 18-8: Location of Environmental Baseline Information
Subject

Location

Air quality

Volume 2, Section 3 and Appendix 2-10

Biodiversity

Volume 4, Section 6.3, and Appendix 4-2

Fish and aquatic habitat

Volume 3, Section 5.6 and Appendix 3-3, 3-4 and 3-5

Forestry

Volume 4, Section 6.3

Historical resources

Volume 4, Section 7.6

Hydrogeology

Volume 3, Section 5.3

Noise

Volume 2, Section 3 and Appendix 2-13

Resource use

Volume 4, Section 7.4 and Appendix 4-5

Soil and terrain

Volume 4, Section 6.3

Surface water hydrology

Volume 3, Section 5.4

Terrestrial resources and wetlands

Volume 4, Section 6.3

Traditional land use

Volume 4, Section 7.3

Water quality

Volume 3, Section 5.5

Wildlife

Volume 4, Section 6.3

18.1 Current Approval Monitoring Sections

Table 18-9 lists the sections from the current approval that discuss the monitoring
parameters and frequency sampling requirements. These programs and
requirements are required under EPEA Approval 20809-00-00 (as amended) by
way of EPEA Approval 20809-00-01 and EPEA Approval 20809-00-02.
Table 18-9: Current EPEA Approval Monitoring Sections
Subject
Air

Section
4.1.10

Water

18-32

Monitoring Parameters
Air

Frequency

Sampling Requirements

See Table 4.1-A in current
EPEA Approval

Not prescribed in approval

4.1.12, 3.2.4

Ambient air, WBEA

Continuous

Not prescribed in approval

4.1.13

Biomonitoring, WBEA

Not prescribed in approval

Not prescribed in approval

4.1.14

Acid deposition; Regional
Aquatic Monitoring Program
(RAMP)

Not prescribed in approval

Not prescribed in approval

4.1.26

VOC and TRS

As per submitted plan

As per submitted plan

4.1.31

NOx

Not prescribed in approval

Not prescribed in approval

4.1.34

Human health exposure
studies

Not prescribed in approval

Not prescribed in approval

4.2.8, 4.2.9,
4.2.10

Industrial wastewater:
Sedimentation ponds, and
the Muskeg River upstream
of discharges and potential
seepages.

During periods of discharge

See Table 4.2-B in current
EPEA Approval

4.2.10

Aquatic environmental
effects, RAMP

Not prescribed in approval

See Table 4.2-B in current
EPEA Approval.
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Table 18-9: Current EPEA Approval Monitoring Sections (cont’d)
Subject

Section

Monitoring Parameters

Frequency

Sampling Requirements

4.4.8

Domestic wastewater
discharged to the recycle
pond

See Table 4.4-B in current
EPEA Approval

See Table 4.4-B in current
EPEA Approval

4.5.17, 4.5.23

Goundwater for use in
waterworks

See Table 4.5-C in current
EPEA Approval

See Table 4.5-C in
current EPEA Approval

4.5.19, 4.5.24

Surface water for use in
waterworks

See Table 4.5-C in current
EPEA Approval

See Table 4.5-C in
current EPEA Approval

4.6.1

Groundwater

Not prescribed in approval

See Sections 4.6.2, 4.6.3
and 4.6.7 in current EPEA
Approval. Hydraulic
effects of groundwater
diversion, basal aquifer
quality, hydrologic effects
of mine development,
tailings ponds seepage,
ancillary facilities,
extraction plant facilities,
groundwater discharge
from the basal aquifer and
the Muskeg River Mine
pilot plant.

Waste
management

4.3.13,
4.3.14

Waste streams (other than
industrial wastewater effluent
or gaseous emissions)

See Table 4.3-A in current
EPEA Approval

See Table 4.3-A in current
EPEA Approval

Conservation
and
reclamation

5.2.25

Avian mortality

Not prescribed in approval

Not prescribed in approval

5.2.36 (a)

Soil and landscape factors

As per the submitted
program

As per the submitted
program

5.2.38 (b) &
5.2.40 (b)

Wildlife/biodiversity

Not prescribed in approval

Not prescribed in approval

5.2.42 (a)
5.2.43

Wetlands

As per the submitted
program

As per the submitted
program

5.2.44

Establishing benchmark
sites in ecosite phases

Not prescribed in approval

Not prescribed in approval

5.2.45

Potential effects to
terrestrial, aquatic
ecosystems and wildlife
health

Not prescribed in approval

Not prescribed in approval

5.2.48

Coversoil activities

Annually

Not prescribed in approval

Water
(cont’d)

18.2 Environmental Monitoring Results

Annual environmental monitoring results for the Muskeg River Mine as required
under EPEA Approval 20809-00-00 (amended by Approval 20809-00-01 and
EPEA Approval 20809-00-02), have been provided in the 2000, 2001, 2002 and
2003 Albian Sands annual environmental reports. The 2004 report was not yet
finalized at the time of this application. The following information is a summary
of these reports. References contained within these summaries are to sections
within the current EPEA approval.

April 2005
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18.2 Environmental Monitoring Results (cont’d)

The monitoring clauses in the current approval are intended for a 10-year period.
Because this renewal and amendment application is being submitted only two
years after start-up of operations, the monitoring data available reflects this short
period.
Air

The monitoring and reporting requirements in sections 4.1.10 and 4.1.11 of the
current EPEA approval were not applicable because there are no heaters or
boilers with capacities equal to, or greater than, 10.5 GJ/h associated with
Muskeg River Mine. To meet the monitoring requirements of Sections 4.1.12 and
3.2.4. Air Monitoring Stations 9 and 10 were installed. To meet the requirements
of sections 4.1.13 and 4.1.14, Albian Sands has continued to support the
Terrestrial Environmental Effects Monitoring (TEEM) as well as Regional
Aquatic Monitoring Program (RAMP). Generally, all results were within
approved limits. Occasions on which these limits were not met are discussed in
Item 21.4 later in this section.
As per clause 4.1.26 of the original EPEA approval, a monitoring program was
submitted to AENV in January 2002. Monitoring activities associated with this
plan were initiated in 2004. These programs included an inventory of THC and
VOC emissions using differential absorption LIDAR (DIAL). In addition, from
July 26 to 30, 2004, a flux measurement program was conducted on the:
•

main and tailings solvent recovery unit tailings ponds

•

exposed oil sands in the mine

•

surface of exposed bitumen froth at the Muskeg River oil sands mining and
extraction facility

The flux measurements were done using the chamber design and protocol
published by U.S. Environmental Protection Agency. The results of the 2004
VOC monitoring programs are currently under review to determine the direction
of the monitoring program for 2005.
Monitoring results for NOx, as per clause 4.1.31 of the original EPEA approval,
have been submitted through annual reports since 2002. NOx emissions at
Muskeg River Mine are primarily generated from the mine mobile fleet and the
ATCO Power Muskeg River cogeneration facility. Emission information for the
cogeneration facility, which is located within a sublease of the Muskeg River
Mine, can be found in the 2004 Annual Environmental Report, issued to AENV
by Albian Sands on behalf of ATCO in March 2005.
Albian Sands is an active participant in the Wood Buffalo Environmental
Association (WBEA), as per clause 4.1.34 of the original EPEA application. In
1996, the WBEA was endorsed as a regional air shed management zone by the
Clean Air Strategic Alliance (CASA). Albian Sands became a member of WBEA
in 1998. The Terrestrial Environmental Effects Monitoring (TEEM) Committee
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and the Ambient Air Technical Committee (AATC) are responsible for
monitoring air quality in the region. A Human Exposure Working Group was
established in 2002 to investigate the feasibility of WBEA taking a lead role in
regional human exposure monitoring. The Human Exposure Monitoring
Committee began planning the program in 2003, choosing the communities of
Fort McMurray and Fort Chipewyan for its first sampling installment. Targeted
communications and volunteer drives for the program in both these communities
were undertaken by the committee in 2004, with sampling planned for 2005.
Water and Wastewater

Sedimentation Ponds
In 2000, three sedimentation ponds were used:
•
•
•

Sedimentation Pond 2
Sedimentation Pond 3
Sedimentation Pond 5

In 2001, Sedimentation Pond 5 was decommissioned and Sedimentation Pond 6
was added. In 2003, water from the sedimentation ponds became part of a closed
circuit system and was no longer released to the Muskeg River.
Wastewater released from sedimentation ponds was monitored as per
Sections 4.2.8 and 4.2.9. Monitoring results are provided in the Albian Sands’
annual reports. Water releases for sedimentation ponds were monitored weekly
for:
•
•
•
•
•

total suspended solids (TSS)
pH
dissolved oxygen (DO)
ammonia
biochemical oxygen demand (BOD)

The releases were also monitored monthly for acute lethality, iron, manganese
and total dissolved organic carbon. Quarterly monitoring was done for:
•
•
•
•
•
•
•
•
•

PAHs
benzene, toluene, ethylbenzene and total xylenes (BTEX)
barium
strontium
sulphur
sulphate
dissolved calcium
iron
acute lethality

After one year of operation, Albian Sands was required to monitor for acute
lethality four times a year. Generally, all results were within approved limits.

April 2005
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Sedimentation Ponds (cont’d)
Occasions on which these limits were not met are discussed in Item 21.4 later in
this section.
RAMP
To meet the requirements of Section 4.2.10, Albian Sands has continued to
support RAMP.
Albian Sands has been an active member of RAMP since mid-1997 and is
committed to continue its membership and funding. Albian Sands representatives
participate in regular meetings of the Steering Committee and the Funding and
Technical Subcommittees.
Domestic Wastewater
Treated effluent is discharged to the recycle pond and is not discharged to the
natural environment. Discharges from the domestic wastewater treatment plant
were sampled for CBOD5 and TSS before being release to the recycle pond.
Initially, there were several exceedances of the limits for effluent quality. These
exceedances were reported as per approval requirements. However, the plant has
since stabilized and is consistently producing high-quality effluent. For a
discussion of the performance of the environmental control systems, see in
Item 21.1 later in this section.
Waterworks
Sections 4.5.17, 4.5.18, 4.5.19, 4.5.23 and 4.5.24 require that raw and treated
water from the waterworks system be monitored. Occasions in which raw and
treated water limits were not met are discussed in Item 21.4 later in this section.
Groundwater
See Item 18.3 later in this section.
Initial monitoring was required for baseline conditions. Pictometer installation
and initial monitoring were mostly complete in 2003. Monitoring results were
found to be consistent with baseline programs.
Waste
The amount of all wastes other than industrial wastewater effluent or gaseous
emissions was quantified and recorded, as per Sections 4.3.13 and 4.3.14, and
includes organic, inorganic, hazardous and nonhazardous wastes. The Class III
Landfill and a temporary hazardous waste storage area are used for waste
storage.
For additional information on waste handling and recycling programs, see
Section 11, Waste Management.
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Avian Mortalities
Avian mortalities and their causes are recorded as per Section 5.2.25, and results
are provided in annual reports.
Soil and Landscape Factors
Initial monitoring of soil and vegetation began in 2002. These programs are
completed on a collaborative basis (i.e., with CEMA) through regional
benchmark sites to calibrate the Land Capability Classification System (LCCS)
and to monitor soil, vegetation, and landscape factors for the long term. Results
from the initial three years of the program have been completed and are available
through CEMA. Further work is ongoing.
Wildlife and Biodiversity
Albian Sands is an active participant in both the CEMA Sustainable Ecosystems
Working Group and the Reclamation Working Group, which compile regional
information. By supporting these groups, Albian Sands meets the requirements of
Sections 5.2.38 (b) and 5.2.40 (b). Site-specific information is collected when
sufficient reclaimed lands become available for meaningful measurement
opportunities. Because the Muskeg River Mine has only been in operation for
two years, the parcels of reclaimed land are still small and, consequently, there
are no results to report.
Wetlands
Wetlands are monitored annually to AENV, as per the submitted Wetlands
Monitoring Plan. Results to date are preliminary. Consequently, potential trends
and meaningful interpretation will not be available until more data is collected.
Terrestrial, Aquatic Ecosystems, and Wildlife Health
By supporting the following groups, Albian Sands meets the requirements of
Section 5.2.45 of its current EPEA approval:
•

Terrestrial Environmental Effects Monitoring Program (TEEM)

•

RAMP

•

CEMA Soils and Vegetation Working Group under the Reclamation
Working Group

•

CONRAD

18.3 Hydrogeologic and Groundwater Monitoring

As per existing EPEA approval, Section 4.6.1, a groundwater monitoring
program for the Muskeg River Mine is submitted annually to AENV, with the
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18.3 Hydrogeologic and Groundwater Monitoring (cont’d)

first report submitted on April 15, 2000. New data resulting from this application
will be incorporated in future annual groundwater monitoring reports, as
appropriate.
The groundwater monitoring program complies with the requirements of
Section 4.6.1. This program was designed to monitor the potential effects of:
•
•
•
•
•
•
•
•

hydraulic effects of groundwater diversion
the basal aquifer quality
hydrologic effects of mine development
tailings ponds seepage
ancillary facilities
extraction plant facilities
groundwater discharge from the basal aquifer
the Muskeg River Mine pilot plant

18.4 Changes to Monitoring Programs

All monitoring programs have been carried out as required by EPEA
Approval 20809-00-00 as amended by way of EPEA Approval 20809-00-01 and
EPEA Approval 20809-00-02. Where required, minor modifications are made in
consultation with AENV.
19.1 Amending Application - Monitoring Information Affected

All monitoring programs will be adapted as required to account for potential
activities from the expansion project. Details on proposed monitoring for the
expansion are provided in Volume 2, Appendix 2-5, Environmental Management
Programs.
3.1(j)

PERFORMANCE SUMMARY OF SUBSTANCE RELEASE CONTROL SYSTEMS FOR THE
PREVIOUS APPROVAL PERIOD
20

New Plants

20.1

Not applicable.

21.1 Environmental Control Systems Performance

Environmental control systems in place for the Muskeg River Mine are discussed
in Item 18.2, and include an evaluation of the environmental control systems
performance regarding:
(a)
(b)
(c)
(d)
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21.2 Monitoring Data

Monitoring data is submitted to AENV, annually on April 30, as required under
EPEA Approval 20809-00-00 as amended by way of EPEA
Approval 20809-00-01 and EPEA Approval 20809-00-02.
21.3 Present Conditions of Environmental Protection Infrastructure

All environmental protection infrastructure that supports the operation of Muskeg
River Mine is in operating condition at the time of this application.
21.4 Environmental Incidents

All environmental incidents, including spills and releases, are reported to the
responsible regulatory authority according to relevant guidelines and legislation.
All environmental and compliance incidents are tracked in a site database. The
following is a summary of compliance incidents as provided in the Albian Sands
Annual Environmental Report to EPEA.
Air

April 2005

•

2000 – There were no occurrences of continuous ambient air monitoring
readings greater than the Alberta Ambient Air Quality Guidelines and,
accordingly, no mitigation measures were required.

•

2001 – There were no incidents.

•

2002 – On January 28, 2002, the 24-hour running average for SO2 of
0.060 ppm was exceeded. A surface inversion was attributed to this event.
See reportable incident Number 116757.

•

2003:
•

On January 6, 2003, Albian Sands reported to AENV a spill of 70,000 L
of hydrocarbons that resulted in a fire incident associated with the plant
site facility (AENV incident Number 131942).

•

On May 28, 2003, 2000 L of hydrocarbon were emitted from the flare
stack, resulting in a smoky flare and fire on the ground (AENV incident
Number 137615).

•

On September 2, 2003, a fire in the TSRU pond, within the external
tailings disposal area, was reported (AENV incident Number 141741).

•

On December 29, 2003, the permitted hourly average for SO2 of
0.172 ppm was exceeded at Air Monitoring Station 10. There were no
significant sources of SO2 at the Muskeg River Mine and contact with
Syncrude and Suncor indicated that their facilities might have been the
cause of the upset.

Shell Canada Limited
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Air (cont’d)

•

2004 – On July 8, 2004, a puncture to a Freon line caused 73 kilograms of
R-22 refrigerant to be released.

Water

Sedimentation Ponds
•

•

2000:
•

On June 20, TSS in Sedimentation Pond 2 was higher than Albian Sands’
permit limit of 50 mg/L or less than 10 mg/L above Muskeg River
upstream TSS. This incident was described in reportable incident
Number 98409.

•

December 12, 18, 22, and 27, discharges in Sedimentation Pond 3 fell
below the approved dissolved oxygen limit of 5.0 mg/L, but was never
less than 90% of the Muskeg River upstream reference sample.

•

On April 17, ammonia in Sedimentation Pond 3 was above the permitted
level of 2.5 mg/L, but this sample was taken directly from the
sedimentation pond.

•

The acute lethality of Sedimentation Pond 2 in October and December
(reportable incident numbers 100859 and 101579) and Pond 5 in
December (sampled directly from the pond) resulted in 90% survival.

•

In November, see reportable incident Number 101744 for fathead
minnow results for Pond 3.

2001:
•

On April 4, the TSS levels in Sedimentation Pond 2 were above the
permitted limit of 50 mg/L or less than 10 mg/L above Muskeg River
upstream TSS concentrations (see reportable incident Number 105470).

•

On July 6, the TSS levels in Sedimentation Pond 5 were above the
permitted limit of 25 mg/L or less than 10 mg/L above Muskeg River
upstream TSS concentrations (see reportable incident Number 108739).

•

2002 – There were no incidents.

•

2003 – There were no incidents.

Domestic Wastewater Discharge to the Recycle Pond
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•

2000 – One reported exceedance of the monthly average CBOD5 limit of
25 mg/L occurred in November (see reportable incident Number 101645).

•

2001 – There were no incidents.
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•

2002 – There were no incidents.

•

2003 – On June 18, a total programmable logic controller program failure
occurred. A new processor and motherboard was installed on June 24, 2003,
to remedy the situation.

Groundwater for Use in Waterworks
•

2000 – Although it is not specifically required by the operating approval, an
ongoing issue related to colour was addressed as it was marginally outside
the recommended concentration published in the Canadian Drinking Water
Guidelines.

•

2001 – Other than an incident involving a manganese excursion in late
November to early December (see reportable incident Number 115073), the
water treatment system met and exceeded all regulatory approval
requirements. A new mixed oxidant system has been approved to address a
colour issue with the potable water supply.

•

2002:

•

•

A defective cell in the mixed oxidant pretreatment system resulted in a
temporary increase in iron (see reportable incident Number 125066).
This increase in iron was corrected when the cell was replaced.

•

There were 18 reportable incidents related to elevated manganese levels.

2003 – There were no incidents.

Groundwater

April 2005

•

2000 – There were no incidents.

•

2001 – Groundwater wells were used to monitor water quality in the basal
aquifer over the winter of 2000-2001. Groundwater levels were found to
have been affected by Syncrude’s Aurora Mine.

•

2002 – There were no incidents.

•

2003:
•

Groundwater wells monitored the hydrologic effects of mine
development and the Muskeg River. Water quality parameters were
found to be within historic ranges, except for one well with elevated
sodium and manganese. This elevation might be associated with the
advancement of a plume that originated from the test pit or oil sand spoil.

•

Groundwater wells monitored the water quality of groundwater between
the tailings pond and the Athabasca and Muskeg rivers. All water quality
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Groundwater (cont’d)
parameters were found to be within historical ranges with the exception
of the following:
•

chlorides in the Quaternary aquifer were higher than historical levels

•

electrical conductivity, manganese and iron in the basal aquifer were
higher than historical levels

•

sodium and chloride were significantly lower than historical levels

Follow-up monitoring in 2004 and inspection of the basal aquifer well
integrity will continue to investigate these occurrences.
•

The groundwater in the area of the dilute bitumen and solvent tank farm
was monitored. One piezometer in the Quaternary aquifer showed pH
values lower than all historic values. This will be further investigated in
2004. Fluoride concentrations in the McMurray Formation were found to
be above, but similar to, the historical range.

•

Groundwater quality in the area of the extraction plant facilities was
tested to establish baseline groundwater quality values. In the McMurray
Formation, three wells had chloride levels higher than expected for
shallow surficial deposits, and two wells had fluoride levels higher than
expected. This was consistent with 2002.

Avian Mortality
•

2000 – One bird died from electrocution from a power line within the MSL
boundary.

•

2001 – There were no incidents.

•

2002 – There were three avian mortalities from vehicular contact and one
avian mortality from electrocution.

•

2003 – There were 20 avian mortalities:
•
•
•
•
•

12 from oiling in the main tailings pond
1 from vehicular collision
1 from electrocution
5 from oiling in the old ore pit behind the pilot plan
1 from oiling in the froth treatment thickeners

22.1 Amending Application - Environmental Incidents of Control Systems Affected by
Change

For information on environmental control systems performance, see Item 21.1
earlier in this section.
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3.1(k) JUSTIFICATION FOR THE RELEASE OF SUBSTANCES TO THE ENVIRONMENT
23.1 Process and Environmental Control Technologies and Management Practices

(a) The evaluation and identification of alternative processes and technologies
are discussed in Section 1, Overview.
(b) Input substitution has occurred in several ways, as shown in Table 18-10.
Table 18-10: Input Material Comparison
Muskeg River Mine
(Existing) and Proposed for
Expansion

Conventional Practice

Environmental Significance

Nonparaffinic solvent

Paraffinic solvent

Lower VOCs and lower solid content in bitumen

Import electricity

Cogeneration facility on site

Lower CO2 emissions, use of waste heat,
elimination of line losses

Hot water extraction process

Warm water extraction process

Savings in energy use

Extraction process using caustic

Extraction process without
caustic

Accelerated consolidation of tailings and ability
to reclaim

Conventional coarse and fine
tailings

Engineered tailings using
thickeners

Reduced volume of fine tailings and savings on
energy use

(c) Industry standards and guidelines will be used in addressing the release of
substances to the environment in the following areas:
•
•
•

air emissions
water effluent
solid waste

Air Emissions

To meet standards and guidelines for air emissions:
•

mining equipment will meet applicable emission standards for NOx in effect
at the time of purchase

•

auxiliary boilers meeting Canadian Council of Ministers of the Environment
guidelines will be installed in the cogeneration facility

•

low-sulphur diesel (500 ppm by weight) will be used by the mine fleet

•

roads will be treated to reduce fugitive emissions

For further information, see Section 8, Utilities and Infrastructure, and EIA
Volume 2, Section 3, Air Quality and Noise.
Water Effluent

To meet standards and guidelines for water effluent:

April 2005
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•

process-affected waters will be recycled and will not be released to the
environment, except in some instances where water quality criteria can be
met before release

•

basal groundwater will be used in the process

For further information, see Section 10, Water Management, and
Volume 3, Section 5, Aquatic Resources.
Solid Waste

To meet standards and guidelines for solid waste:
•
•

the on-site registered landfill will meet regulatory requirements
paper products and some beverage containers will be recycled

For further information, see Section 11, Waste Management.
(d) At present, mining and bitumen extraction projects that have received similar
regulatory approval include:
•
•
•
•
•

Albian Sands’ Muskeg River Mine
Shell Canada’s Jackpine Mine – Phase 1
Canadian Natural Resources Limited’s Horizon Project
Suncor’s Project Millennium
Syncrude’s Aurora Mine

(e) Potential environmental impacts are summarized in Section 16, EIA
Summary, and in Volume 2, Section 2, Summary of the EIA and SEIA.
(f) No unique situations are applicable to this application.
(g) Ambient guidelines and standards were considered when choosing process
technology and environmental control systems to be used for the expansion
project. For further information, see:
•
•
•

Section 8, Utilities and Infrastructure
Volume 2, Section 3, Air Quality and Noise
Volume 3, Section 5, Aquatic Resources

23.2 Other Alternatives Considered

In preparation for the integrated application, the alternatives for different
components of the project were extensively reviewed, including the
environmental considerations. For further information, see Section 1, Overview.
24.1 Feasibility of Alternatives

Alternative selection studies for the expanded Muskeg River Mine are discussed
in Section 1, Overview.
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25.1 Amending Application – Changes to Process and Environmental Control
Technologies and Management Practices

Environment management systems that are applied to Muskeg River Mine and
will be applied to the expansion are detailed in Section 15, Environmental
Management. The process control system for Muskeg River Mine and the
expansion are described in:
•
•
•
•
•
•
3.1(l)

Section 5, Mining
Section 6, Ore Processing
Section 7, Tailings Management
Section 8, Utilities and Infrastructure
Section 10, Water Management
Section 11, Waste Management

WASTE MINIMIZATION MEASURES AND DISPOSITION OF WASTE
26.1 Disposition of Waste Streams

The disposition of waste streams is discussed in Section 11, Waste Management.
26.2 Waste Minimization Measures

The expansion project will continue to implement the Muskeg River Mine waste
minimization program, which has the following principles:
•

Minimize the quantities of waste generated by focusing on reducing waste at
its source, improving inventory control and purchasing criteria, and replacing
a material with one that produces less waste and a more benign waste when
the opportunity arises.

•

Recycle spent products or materials into usable materials at the project site or
with off-site, third-party recyclers and reclaimers to the extent practicable.

•

Adopt employee awareness training and monitoring programs to include
waste minimization and recycling practices.

26.3 Liquid Effluent and Process Wastewater or Air Emissions Treatment Facilities

Information on liquid effluent and process water treatment facilities is provided
in Section 11, Waste Management, and Section 8, Utilities and Infrastructure.
There are no air emission treatment facilities.
27.1 Disposition of Waste Streams

The disposition of waste streams is shown in Section 11, Waste Management.
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27.2 Waste Minimization Measures

For information on waste minimization measures, see Item 26.2 earlier in this
section.
27.3 Liquid Effluent and Process Wastewater or Air Emissions Treatment Facilities

Information on liquid effluent and process water treatment facilities is provided
in Section 11, Waste Management, and Section 8, Utilities and Infrastructure.
There are no air emission treatment facilities.
28.1 Amending Application – Changes to the Disposition of Waste Streams

For a discussion on the environmental aspects of the present EPEA approval that
will be influenced by the expansion project, see Item 7.4 earlier in this section.
3.1(m) SURFACE DISTURBANCE
29.1 Extent and Nature of Surface Disturbance

The extent and nature of surface disturbance from the activities associated with
Muskeg River Mine and the expansion project are discussed in
Volume 4, Appendix 4-4, Closure and C&R Plan.
31.2 Amending Application – Change to Surface Disturbance

For a discussion of changes that the expansion project will have on the surface
disturbance of the Muskeg River Mine, see Item 29.1 earlier in this section.
3.1(n) EMERGENCY RESPONSE PLANS
32.1 Confirmation that an Emergency Response Plan Has Been Filed

Emergency preparedness and response is discussed in Section 15, Environmental
Management.
3.1(o) SUBSTANCE RELEASE CONTINGENCY PLANS
33.1 Environmental Contingency Plans to Deal with Abnormal Occurrences

Contingency planning is discussed in Section 15, Environmental
Management.
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3.1(p) CONSERVATION AND RECLAMATION PLAN
34.1 Preconstruction Site and Soil Assessments

Preconstruction site and soil assessments are discussed in Volume 4, Section 6,
Terrestrial Resources.
34.2 Conservation and Reclamation Plan

The detailed C&R plan for Muskeg River Mine and the expansion project for the
10-year EPEA approval period and a closure plan for the life of the project are
included in Volume 4, Appendix 4-4, Closure and C&R Plan.
35.1 Conservation During Construction

Conservation activities that were done during construction are described in the
2000, 2001, 2002 and 2003 annual environmental reports for the Muskeg River
Mine.
35.2 Updated Conservation and Reclamation Plan

The detailed C&R plan for Muskeg River Mine and the expansion project for
the 10-year EPEA approval period and a closure plan for the life of the project
are included in Volume 4, Appendix 4-4, Closure and C&R Plan.
35.3 Reclamation Status

Muskeg River Mine requires a 70:30 muskeg to mineral mix for reclamation
materials. Using a 0.2 m average replacement depth and a 4,343 ha surface
disturbance, 8,686,000 bcm, including a + 10% volume factor of reclamation
materials, will be required. Potentially, salvage and stockpiling of muskeg
could be delayed until 2010 when about 7 million bcm becomes available.
However, reclamation material is currently being stockpiled as a contingent
for project termination and an anticipated phased approach to reclamation.
Table 18-11 provides a summary of disturbances and reclamation activities to
date.
Reclamation status is discussed in the 2000, 2001, 2002 and 2003 annual
environmental reports for Muskeg River Mine.
36.1 Amending Application – Conservation and Reclamation Areas that Have
Changed

The detailed Conservation and Reclamation (C&R) Plan for Muskeg River Mine
and the expansion project for the 10-year EPEA approval period and a Closure
Plan for the life of the project are included in Volume 4, Appendix 4-4, Closure
and C&R Plan.
36.2 Amending Application – Abandonment and Decommissioning

This is not applicable to the expansion project.
April 2005
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Table 18-11: Summary of Muskeg River Mine Reclamation Activities
Surface
Disturbance
(ha)

Year

Clearing
(ha)

Stockpiled
Reclamation
Material
(bcm)

Reclamation
(ha)

Before 2000

230

988

0

0

2000

637

2,052

828,699

4.7

2001

1076

220

1,371,400

11

2002

109

264

769,000

21.2

2003

161

233

2,351,790

2.4

2,213

3,757

5,320,889

39.3

Total

3.1(q) PUBLIC CONSULTATION
37.1 Describe the Public Involvement Process

Albian Sands’ public involvement process is discussed in Section 14, Public
Consultation, and in Volume 4, Terrestrial Resources and Human Environment,
Section 7.7, Socio-Economic Assessment.
37.2 Target Audiences and Environmental Concerns Identified

The target audiences and environmental concerns identified and addressed are
discussed in Section 14, Public Consultation, and in Volume 4, Section 7.7,
Socio-Economic Assessment.
3.1(r)

OTHER REGULATORY INFORMATION SUBMITTED IN SUPPORT OF THE APPLICATION
40.1 Other Information under EPEA Submitted in Support of this Application

There are no other approvals currently being sought under EPEA in support of
this application.
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ATTACHMENTS

EPEA-RELATED ATTACHMENTS

Attachments in support of EPEA requirements provided in this subsection are:
•
•
•
•
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Attachment 18-1: Copy of EUB Approval 8512

Attachment 18-2: Copy of EPEA Approval 20809-00-00

APPROVAL
PROVINCE OF ALBERTA
ENVIRONMENTAL PROTECTION AND ENHANCEMENT ACT
S.A. 1992, c.E-13.3, as amended.
20809-00-00

APPROVAL NO. ............................................................
001-20809
APPLICATION NO. ........................................................
, 1999

EFFECTIVE DATE: .......................................................
EXPIRY DATE: ..............................................................
Shell Canada Limited
APPROVAL HOLDER ..........................................................................................……..
400 - 4 Avenue S.W., P.O. Box 11, Station M

............................................................................................................................………
Calgary, Alberta

................................................................................................................................……
T2P 2H5
..............................................................................................................................……..
Pursuant to Division 2, of Part 2, of the Environmental Protection and Enhancement
Act, S.A. 1992, c.E-13.3, as amended, approval is granted to the approval holder
subject to the attached terms and conditions for the following activity:
Construction, Operation and Reclamation of the Muskeg River (Lease 13) Oil Sands Project.

Director’s Signature …………………………………………
, 1999
Date Signed …………………………………………………
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TERMS AND CONDITIONS ATTACHED TO APPROVAL
PART 1: DEFINITIONS
SECTION 1.1: DEFINITIONS
1.1.1

All definitions from the Act and the regulations apply except where expressly
defined in this approval.

1.1.2

In all PARTS of this approval:
(a)

"Act" means the Environmental Protection and Enhancement Act, S.A.
1992, c.E-13.3, as amended;

(b)

"affected lands" means lands which have received substances released
from the plant;

(c)

"air contaminant" means any solid, liquid or gas or combination of any of
them in the atmosphere resulting directly or indirectly from the activities of
man;

(d)

"annulus gas" means gas from the annulus of the oil and gas well casing;

(e)

"application" means the written submissions to the Director in respect of
application number 001-20809 and any subsequent applications for
amendments of approval number 20809-00-00;

(f)

"CEM" means continuous emissions monitor;

(g)

"CEMS Code" means the Continuous Emissions Monitoring Code,
REF.107, Alberta Environmental Protection, as amended;

(h)

"chemical" means any substance that is added or used as part of the
treatment process;

(i)

"commence operation" means to start up the plant, process unit or
equipment for the first time with the introduction of feed material, electrical
or thermal energy and the simultaneous production of products for which
the plant, process unit or equipment was designed excluding
predetermined period of commissioning or testing operation;

(j)

“container” means any portable device in which a substance is kept,
including but not limited to drums, barrels and pails which have a capacity
greater than 18 litres but less than 210 litres;

(k)

"daily determination of concentration" means the determination of the
concentration of a water substance or parameter in any sample by
procedures authorized in this approval, and if more than one sample is
collected and analyzed per day, the arithmetic average of their analytical
results shall be considered as the daily determination of concentration;
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(l)

"day" means any sampling period of 24 consecutive hours unless
otherwise specified;

(m)

"decommissioning" means the dismantling and decontamination of a plant
undertaken subsequent to the termination or abandonment of any activity
or any part of any activity regulated under the Act;

(n)

“decontamination" means the treatment or removal of substances from the
plant and affected lands;

(o)

"Director" means the Director responsible for this approval unless
otherwise specified;

(p)

"dismantling" means the removal of buildings, structures, process and
pollution control and abatement equipment, vessels, storage facilities,
material handling facilities, railways, roadways, pipelines and any other
installations that are being or have been used or held for or in connection
with the plant;

(q)

"downtime" means the period of time when equipment is not effectively
functioning due to breakdown, repair, calibration, servicing, maintenance or
replacement of any of its components;

(r)

"dry" means a condition that does not include uncombined water vapour;

(s)

"effluent stream" means any substance in a gaseous medium released by
or from a plant;

(t)

"fugitive emissions" means air contaminant emissions to the atmosphere
other than ozone depleting substances, originating from a plant source
other than a flue, vent, or stack but does not include sources which may
occur due to breaks or ruptures in process equipment;

(u)

"Fugitive VOC Emissions Code" means the Environmental Code of
Practice for the Measurement and Control of Fugitive VOC Emissions from
Equipment Leaks, CCME-EPC-73E, as amended;

(v)

"GCDWQ" means the Guidelines for Canadian Drinking Water Quality, as
amended;

(w)

"grab sample" means an individual sample collected in less than
30 minutes and which is representative of the substance sampled;

(x)

"grade" means the rise or fall of the land surface over a specified distance,
measured in the same units;

(y)

"hydrocarbon service" means any stream within the plant that is designed
to contain greater than 1% hydrocarbon;
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(z)

"incompatible substances" means substances which when mixed can
produce effects which are harmful to human health or the environment
such as heat, pressure, fire, explosion, violent reaction, toxic dusts, mists,
fumes or gases, or flammable fumes or gases, and include those
substances listed in Appendix 5 of the Guidelines for Industrial Landfills,
June 1987, Alberta Environmental Protection, as amended;

(aa)

"industrial wastewater" means the composite of liquid wastes and
water-carried wastes, any portion of which results from any industrial
process carried on at the plant;

(bb)

"industrial wastewater control system" means the parts of the plant that
collects, stores or treats industrial wastewater;

(cc)

"industrial runoff" means precipitation that falls on or traverses the plant
developed area;

(dd)

"industrial runoff control system" means the parts of the plant that collects,
stores or treats industrial runoff from the plant;

(ee)

"in-stack opacity" means the degree to which visible emissions obstruct
the passage of light within a stack, flue, duct or stack breaching;

(ff)

"land reclamation" means the stabilization, contouring, maintenance,
conditioning, and reconstruction of the surface of the land to a state that
permanently returns the plant to a land use capability equivalent to its
predisturbed state;

(gg)

"local environmental authority" means the Department of Environmental
Protection, in the Province of Alberta, or the agency that has the equivalent
responsibilities for any jurisdiction outside the Province;

(hh)

"manual stack survey" means a survey conducted in accordance with the
Alberta Stack Sampling Code as amended;

(ii)

"maximum daily" means the value not to be exceeded by any daily
determination of mass;

(jj)

"maximum daily average" means the value which is not to be exceeded as
determined by the arithmetic average of all daily determinations of mass,
concentration or as specified during any month;

(kk)

"monitoring system" means all equipment used for sampling, conditioning,
analyzing or recording data in respect of any parameter listed or referred to
in this approval including equipment used for continuous monitoring;

(ll)

“month" means calendar month;
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(mm) "net or lower heating value" means the quantity of heat evolved on
complete combustion where the combustion products remain as vapour at
15°C;
(nn)

"plant (see User Guide)" means all buildings, structures, process and
pollution abatement equipment, vessels, storage facilities, material
handling facilities, roadways, pipelines and other installations, and includes
the land, located on the ____________________ of Section ____,
Township ____, Range ____, West of the ___th Meridian, that is being or
has been used or held for or in connection with the Muskeg River Oil
Sands Processing plant;

(oo)

"plant developed area" means the areas of the plant used for the storage,
treatment, processing, transport, or handling of raw material, intermediate
product, by-product, finished product, process chemicals, or waste
material;

(pp)

"produced gas" means all gas associated with the production and
treatment of oil or bitumen including, but not limited to, gas liberated at
storage tanks, heaters, treaters, produced water facilities;

(qq)

"QA/QC" means quality assurance and quality control;

(rr)

"quarter year" means a time period of three consecutive months
designated as January, February, and March; or April, May, and June; or
July, August, and September; or October, November, and December;

(ss)

"recorder" means a device which continuously records a measurement
including a strip chart, circular chart, or electronic data logger;

(tt)

"Regional Engineer" means the Regional Engineer in the Northeast Boreal
Region responsible for waterworks;

(uu)

"regulations" means the regulations issued pursuant to the Act, as
amended;

(vv)

"representative grab sample" means a sample consisting of equal volume
portions of water collected from at least four sites between 0.200.30 metres below the water surface within a pond;

(ww)

"risk assessment procedure" means a qualitative and quantitative
estimation of the severity and likelihood of harm to human health, property
and the environment from exposure to one or more substances;

(xx)

"sediments" means all fine sands, silts and clays or any other fines
resulting from the settlement of impounded water or waste water;
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(yy)

"self-sustaining" means able to support various land uses after
conservation and reclamation is complete without requiring the use of
fertilizers or any other special treatment;

(zz)

"soil" means mineral or organic earthen materials that can, have, or are
being altered by weathering, biological processes, or human activity;

(aaa) "storm event" means a 1 in 10 year precipitation event occurring over
24 hours at ________;
(bbb) “suitable quality” means topsoil having a good, fair or poor rating as
described in the Soil Quality Criteria Relative to Disturbance and
Reclamation, Alberta Agriculture, March, 1987, as amended;
(ccc)

"tank" means a stationary device, designed to contain an accumulation of a
substance, which is constructed primarily of non-earthen materials that
provide structural support, and without precluding the generality of the
foregoing, may include substances such as wood, concrete, steel, and
plastic;

(ddd) "topsoil" means the uppermost layer of suitable quality soil, containing
organic matter, ordinarily moved in tillage or its equivalent in uncultivated
soils;
(eee) "TRS" means Total Reduced Sulphur as defined in the Alberta Stack
Sampling Code, as amended; (note: 2 definitions in ASSC)
(fff)

"volume estimate" means a technical evaluation based on the sources
contributing to the release, including, but not limited to, pump capabilities,
water meters, and batch release volumes;

(ggg) "waste storage area(s)" means the area(s) designated for waste container
storage and/or waste tank storage as described in the application;
(hhh) "week" means any consecutive 7-day period; and
(iii)

"year" means calendar year, unless otherwise specified.

PART 2: GENERAL
SECTION 2.1: GENERAL
2.1.1

The approval holder shall immediately report by telephone any contravention of
the terms and conditions of this approval to the Director of Enforcement and
Monitoring at 1-403-422-4505.

2.1.2

The approval holder shall submit an application for renewal of this approval to the
Director a minimum of __ months prior to the approval expiry date or otherwise as
specified in writing by the Director.
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2.1.3

Any conflict between the application or any document and the terms and
conditions of this approval shall be resolved in favour of the approval.

2.1.4

The terms and conditions of this approval do not affect any rights or obligations
created under any other approval issued by Alberta Environmental Protection.

2.1.5

The mention of trade names, commercial products or named technologies in this
approval does not constitute an endorsement or recommendation by Her Majesty
the Queen in Right of Alberta, her employees, agents and the Director for general
use.

2.1.6

The terms and conditions of this approval are severable. If any term or condition
of this approval or the application of any term or condition is held invalid, the
application of such term or condition to other circumstances and the remainder of
this approval shall not be affected thereby.

2.1.7

The approval holder shall notify the Director in writing within 30 days of all changes
in the corporate status of the approval holder.

2.1.8

If the approval holder monitors for any substances or parameters which are the
subject of operational limits as set out in this approval more frequently than is
required and using procedures authorized in this approval, then the approval
holder shall provide the results of such monitoring as an addendum to the reports
required by this approval.

2.1.9

All abbreviations used in this approval follow those given in Standard Methods for
the Examination of Water and Wastewater published jointly by the American Public
Health Association, the American Water Works Association, and the Water
Environment Federation, as amended, or as otherwise specified in the approval.

2.1.10

The approval holder shall notify the Director in writing within 30 days of operations
ceasing permanently.

SECTION 2.2:RECORD KEEPING
2.2.1

The approval holder shall record and retain all the following information for a
minimum of ten years:
(a)

the names and addresses of all persons who discover any contravention of
the Act, the regulations or this approval;

(b)

the names and addresses of all persons who take any remedial action
arising from the contravention of the Act, the regulations or this approval;

(c)

a detailed description of the remedial measures taken in respect of a
contravention of the Act, the regulations or this approval.
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2.2.2

The approval holder shall record and retain all the following information in respect
of any sampling conducted or analyses performed for a minimum of ten years, or
otherwise as specified in writing by the Director:
(a)

the place, date and time of sampling;

(b)

the dates the analyses were performed;

(c)

the analytical techniques, methods or procedures used in the analyses;

(d)

the names of the persons who collected and analyzed each sample;

(e)

the results of the analyses.

SECTION 2.3: ANALYTICAL REQUIREMENTS
2.3.1

Collection, analysis of samples and reporting shall be conducted in accordance
with the following or otherwise as specified in writing by the Director:
(a)

(b)

for air monitoring;
(i)

the Alberta Stack Sampling Code;

(ii)

the Methods Manual for Chemical Analysis of Atmospheric
Pollutants, Alberta Environmental Protection, as amended;

(iii)

the Air Monitoring Directive, Alberta Environmental Protection, as
amended;

(iv)

the CEMS Code, as amended;

for industrial wastewater, industrial runoff, groundwater, waterworks and
domestic wastewater parameters
(i)

(c)

the Standard Methods for the Examination of Water and
Wastewater, American Public Health Association, American Water
Works Association, and the Water Environment Federation, as
amended;

for industrial wastewater tests:
(i)

the Biological Test Method: Reference Method for Determining
Acute Lethality of Effluents to Rainbow Trout, Environment Canada,
Environmental Protection Series 1/RM/13, July 1990, as amended;

(ii)

the Biological Test Method: Reference Method for Determining
Acute Lethality of Effluents to Daphnia Magna, Environment
Canada, Environmental Protection Series 1/RM/14, July 1990, as
amended;
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(d)

(e)

2.3.2

(iii)

the Biological Test Method: Growth Inhibition Test Using the
Freshwater Alga Selenastrum capricornutum, Environment Canada,
Environmental Protection Series, November 1992, as amended;

(iv)

the Biological Test Method: Test of Reproduction and Survival
Using the Cladoceran Ceriodaphnia dubia, Environment Canada,
Environmental Protection Series 1/RM/21, February 1992, as
amended;

(v)

the Biological Test Method:Test of Larval Growth and Survival
Using Fathead Minnows, Environment Canada, Environmental
Protection Series 1/RM/22, February 1992, as amended;

(vi)

the Biological Test Method: Toxicity Test Using Luminescent
Bacteria (Photobacterium phosphoreum), Environment Canada,
Environmental Protection Series, 1/RM/24, November 1992, as
amended;

for soil samples:
(i)

the Manual on Soil Sampling and Methods of Analysis, Lewis
Publishers, 1993, as amended;

(ii)

theTest Methods for Evaluating Solid Waste, Physical/Chemical
Methods, USEPA, SW-846; September 1986,as amended;

for waste analysis:
(i)

the Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, USEPA, SW-846, September 1986, as amended; or

(ii)

the Methods Manual for Chemical Analysis of Water and Wastes,
Alberta Environmental Centre, Vegreville, Alberta, October 1987,
AECV87-M1, as amended; or

(iii)

the Toxicity Characteristic Leaching Procedure (TCLP) USEPA
Regulation 40 CFR261, Appendix II, Method No. 1311, as
amended; or

(iv)

the Standard Methods for the Examination of Water and
Wastewater, American Public Health Association, American Water
Works Association, and the Water Environment Federation, as
amended.

The preservation, storage, and handling of all samples collected at the sampling
locations identified in this approval shall be in such a manner that the validity of the
samples is not compromised. The analysis of samples shall be in a laboratory with
documented quality assurance and quality control programs, including participation
in interlaboratory studies.
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PART 3: CONSTRUCTION
SECTION 3.1: GENERAL
3.1.1

If construction of the Muskeg River Oil Sands Processing Plant and Mine has not
commenced by January 1, 2002, the approval holder shall apply for an
amendment to this approval unless otherwise authorized in writing by the Director.

SECTION 3.2: AIR
TURBINES, HEATERS, AND BOILERS
3.2.1

The approval holder shall design and construct all combustion turbines at the plant
to meet the requirements prescribed in National Emission Guidelines for Stationary
Combustion Turbines, Canadian Council of Ministers of the Environment,
Publication CCME-EPC/AITG-49E, December, 1992, unless otherwise authorized
in writing by the Director.

3.2.2

The approval holder shall design and construct all boilers and heaters at the plant
to meet the requirements prescribed in National Emission Guideline for
Commercial/Industrial Boilers and Heaters, Canadian Council for Ministers of the
Environment (April, 1997 final draft), unless otherwise authorized in writing by the
Director.

STORAGE TANKS
3.2.3

The approval holder shall design and construct all storage tanks at the plant to
meet the requirements prescribed in Environmental Guidelines for Controlling
Emissions of Volatile Organic Compounds from Aboveground Storage Tanks,
Canadian Council of Ministers of the Environment, Publication CCME-EPC-87E,
and Secondary Containment for Above Ground Storage Tanks, AEP, September
1995, unless otherwise authorized in writing by the Director.

MONITORING EQUIPMENT
3.2.4

All combustion turbines at the plant shall be equipped with the capability required
to allow for the measurement of energy flows and emissions as prescribed in the
National Emission Guidelines for Stationary Combustion Turbines, Canadian
Council of Ministers of the Environment, Publication CCME-EPC/AITG-49E,
December, 1992. Each combustion turbine larger than 25 Megawatts of power
shall be equipped with a continuous emission monitoring system, unless otherwise
authorized in writing by the Director.

3.2.5

All boilers and heaters at the plant shall be equipped with the capability required to
allow for the measurement and monitoring of emissions of oxides of nitrogen (for
emission verification) as prescribed in National Emission Guideline for
Commercial/Industrial Boilers and Heaters, Canadian Council for Ministers of the
Environment (April 1997 final draft) unless otherwise authorized in writing by the
Director.
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3.2.6

The approval holder shall ensure that one ambient air monitoring station is
installed prior to April 1, 1999, which shall be designed to monitor either of the
following on a continuous basis:
(a) concentration of oxides of nitrogen, nitrogen dioxide, volatile organic
compounds, ozone and wind speed and direction, in the vicinity of the Muskeg
River Oil Sands Processing plant; or
(b) air quality and acidic deposition at a location in northeastern Alberta which is
indicative of background ambient air quality and deposition in the region;
unless otherwise authorized in writing by the Director.

3.2.7

All air monitoring systems shall be constructed and equipped with sampling
facilities as prescribed in the following documents:
(a) the Alberta Stack Sampling Code, as amended;
(b) the U.S. Code of Federal regulations 40 Part 60, Appendix B, as amended;
(c) the Continuous Emission Monitoring System (CEMS) Code Ref.107, Alberta
Environmental Protection, as amended; and
(d) the Air Monitoring Directive, Alberta Environmental Protection, as amended.

POLLUTION ABATEMENT EQUIPMENT
3.2.8

The approval holder shall install pollution abatement equipment as specified in the
application, unless otherwise required by this approval, and as authorized in
writing by the Director.

SUBMISSION AND ACCEPTANCE OF DETAILED DESIGN
3.2.9

The approval holder shall submit details about each of the following matters (plant
components) to the Director, and shall obtain written authorization to proceed from
that Director prior to commencing the construction or installation of the subject
matters (plant components):
(a) combustion turbines with regards to stack dimensions, the amount of
emissions, and details demonstrating conformance with the requirements
prescribed in National Emission Guidelines for Stationary Combustion
Turbines, Canadian Council for Ministers of the Environment, Publication
CCME-EPC/AITG-49E;
(b) boilers and heaters with regards to stack dimensions, the amount of
emissions, and details demonstrating conformance with the requirements
prescribed in Emission Guidelines for Commercial/Industrial Boilers and
Heaters, Canadian Council for Ministers of the Environment, (April, 1997 final
draft);
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(c) the treatment system for controlling TRS compounds from depressured basal
aquifer water with regards to the specific treatment process that will be used,
the level of TRS compound removal that will be achieved, and the monitoring
that will be done to confirm removal efficiencies;
(d) the bitumen cleaning and shipping terminal adjacent to the Muskeg River Oil
Sands Processing plant site with regards to the manner in which emissions of
volatile organic compounds and potentially odorous compounds will be
controlled; and
(e) the design specifications, QA/QC program, and proposed location (including
site documentation) for the ambient air monitoring station that is required in
3.2.6 of this approval.
DESIGN OF SECOND MINING AND EXTRACTION TRAIN
3.2.10

Prior to commencing the construction of the second mining and extraction train,
the approval holder shall submit a written report to the Director describing the
technology and practices that will be issued to minimize emissions of volatile
organic compounds and oxides of nitrogen emissions from stationary sources and
mine mobile equipment. The report shall describe the options that were
considered for minimizing emissions, and shall highlight any related changes to the
design of the second mining and extraction train as compared to the first one.

SECTION 3.3: INDUSTRIAL WASTEWATER
3.3.1

The approval holder shall construct industrial wastewater control ponds
according to the application and shall include, at a minimum, all of the following:
(a) process water pond sized to hold all industrial wastewater and industrial
runoff from a 1:100 year, 24 hour precipitation event; and
(b) tailings seepage collection system located to capture seepage from the
tailings settling basin internal dyke drains.

3.3.2

The approval holder shall construct polishing ponds according to the application
and shall include, at a minimum, adequate retention time to remove 15 micron and
greater sized particles for all precipitation events up to and including a 1 in 10 year,
24 hour precipitation event.

SECTION 3.4: WASTE MANAGEMENT
3.4.1

The approval holder shall construct the waste storage area as described in the
application unless otherwise authorized in writing by the Director.
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SECTION 3.5: DOMESTIC WASTEWATER
3.5.1

The approval holder shall submit plans and specifications for construction of the
domestic wastewater system to the Director prior to commencement of
construction of the domestic wastewater system.

3.5.2

The approval holder shall construct the domestic wastewater system according to
the application and as authorized in writing by the Director.

3.5.3

The approval holder shall submit all the following information to the Director within
90 days of completion of construction of the domestic wastewater system:
(a) as built drawings;
(b) Standard Proctor density curves for the in-situ soils used in lagoon
construction; and
(c) the density and moisture content testing results as required in 3.5.4.

3.5.4

The approval holder shall conduct density and moisture content testing during the
construction of the berms and floor liner as authorized in writing by the Director.

SECTION 3.6: WATERWORKS
3.6.1

The approval holder shall submit detailed plans and specifications for construction
of the waterworks system to the Director on or before June 1, 1999, unless
otherwise authorized in writing by the Director.

3.6.2

The approval holder shall construct the waterworks system according to the
application and as authorized in writing by the Director.

SECTION 3.7: LAND CONSERVATION
DRAINAGE AND EROSION CONTROL
3.7.1

The approval holder shall ensure that drainage control measures are in place to
minimize erosion and sedimentation on disturbed land.

3.7.2

The approval holder shall stabilize ditches and trenches, that discharge directly to
natural watercourses and waterbodies, in order to minimize erosion and sediment
input.

CLEARING AND TIMBER SALVAGE
3.7.3

The approval holder shall salvage timber as directed by the Conservation and
Reclamation Inspector.

3.7.4

The approval holder shall dispose of woody debris as directed by the Conservation
and Reclamation Inspector.
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3.7.5

The approval holder shall conduct operations in a manner that minimizes soil loss
and degradation, minimizes disturbance of adjacent forest cover and ensures the
salvage of merchantable timber.

CONSERVATION OF SOIL MATERIAL FOR RECLAMATION
3.7.6

The approval holder shall salvage sufficient coversoil to reclaim disturbed land
to achieve the land capability classes described in 5.1.6, unless otherwise
authorized in writing by the Director.

3.7.7

The approval holder shall directly place salvaged coversoil on contoured portions
of the disturbed land whenever practicable.

3.7.8

When coversoil is stockpiled, the approval holder shall construct each stockpile
as follows:
(a) stockpile foundations must be stable;
(b) stockpiles shall not contain any materials that may cause stockpile instability;
(c) stockpiles shall be constructed to control wind and water erosion;
(d) stockpiles shall be accessible and retrievable; and
(e) stockpiles shall be managed to control weeds.

3.7.9

All coversoil stockpiles located on land to be mined shall be relocated or utilized
for reclamation prior to mining.

3.7.10

Notwithstanding 3.7.6, the approval holder shall salvage coversoil as directed by
the Conservation and Reclamation Inspector.

PART 4: OPERATIONS, LIMITS, MONITORING AND REPORTING
SECTION 4.1: AIR
OPERATIONS
4.1.1

The approval holder shall not emit any effluent streams to the atmosphere except
as provided in this approval.

4.1.2

The approval holder shall only emit effluent streams to the atmosphere from the
following sources:
(a) stacks associated with combustion turbines, boilers and heaters for which the
approval holder has obtained written authorization in accordance with 3.2.9 of
this approval;
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(b) slurry preparation units (hydrotransport cyclofeeders, or similar purpose
equipment);
(c) froth flotation vessels;
(d) primary separation vessels;
(e) froth de-aerator vents;
(f)

froth storage tank vents;

(g) mine mobile equipment (trucks and shovels);
(h) exposed mine faces, active mining areas, tailings settling basins, and ponds;
and
(i)

any additional utilities, processing unit or storage tank vents or stacks, or
sources associated with the Muskeg River Oil Sands Processing plant, for
which the approval holder has obtained prior written authorization from the
Director.

4.1.3

In addition to any limits specified in this approval, the approval holder shall not
operate the process equipment unless and until the pollution abatement equipment
associated with the process equipment is fully operational.

4.1.4

The approval holder shall minimize and control fugitive emissions in a manner
satisfactory to the Director.

LIMITS
4.1.5

The Director may, on his own initiative and where he considers it appropriate to
do so, amend, add to, or delete terms or conditions specifying concentrations,
emission rates, temperatures and time periods in this section if a significant
environmental effect occurs or may occur that was not anticipated by the Director
at the time the approval was issued.

MONITORING AND REPORTING
4.1.6

The approval holder shall monitor as required in TABLE 4.1-A, unless otherwise
authorized in writing by the Director.

APPROVAL NO.
20809-00-00
Page 15 of 43
……………………….

TERMS AND CONDITIONS ATTACHED TO APPROVAL
TABLE 4.1-A: SOURCE MONITORING
EFFLUENT
STREAM/ EMISSION
SOURCE

PARAMETER

Stacks For All
Combustion Turbines

< Carbon Monoxide
(Concentration)
< Oxides of Nitrogen
Expressed as
Equivalent Nitrogen
Dioxide
< Total Effluent
Stream Flow Rate
(Volume)
< temperature

Stacks For Any
Combustion Turbines
Larger Than 25 MW

< Oxides of Nitrogen
Expressed as
Equivalent Nitrogen
Oxide
< Total Effluent
stream Flow Rate
(Volume)

Stacks For All Boilers
and Heaters With
Capacities Equal to
or Greater Than 10.5
GJ/hr

< Oxides of Nitrogen
Expressed as
Equivalent Nitrogen
Dioxide
< Total Effluent
Stream Flow Rate
(Volume)
< Temperature

Stacks For All Boilers
and Heaters With
Capacities Greater
Than 105 GJ/hr

< Oxides of Nitrogen
Expressed as
Equivalent Nitrogen
Dioxide
< Total Effluent
Stream Flow Rate
(Volume)
< Temperature

Stacks For Any
Boilers and Heaters
With Capacities
Greater Than 264
GJ/hr

< Oxides of Nitrogen
Expressed as
Equivalent Nitrogen
Dioxide
< Total Effluent
Stream Flow Rate
(Volume)

4.1.7

SAMPLING
FREQUENCY

METHOD OF
MONITORING

METHOD OF
ANALYSIS

REPORTING
FREQUENCY

Manual Stack
Survey

Alberta Stack
Sampling
Code

Month After
the Survey is
Done

Continuous

Continuous
Emission
Monitor

CEMS Code

Annually

Initial
Verification
Test

Manual Stack
Survey

Alberta Stack
Sampling
Code

Month After
the Survey is
Done

One Time Per
Year

Manual Stack
Survey

Alberta Stack
Sampling
Code

Month After
the Survey is
Done

Continuous

Continuous
Emission
Monitor

CEMS Code

Annually

Initial
Verification
Test and Then
One Time Per
Year

The approval holder shall conduct, and shall cause to be operated and maintained,
ambient air monitoring in the following manner:
(a) cause to be operated and maintained an ambient air quality monitoring
program, through participation in the Southern Wood Buffalo Zone ambient
air monitoring network; and
(b) operate and maintain one continuous ambient air quality monitoring station,
which is specified in 3.2.6, unless otherwise authorized in writing by the
Director.

REPORT
TO

Director
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4.1.8

The approval holder shall participate in the Southern Wood Buffalo Zone air
monitoring and environmental effects monitoring (biomonitoring) programs, and
shall ensure that the programs undertaken by the committee are effective with
respect to the determination of potential effects of air emissions, and shall report
the status and results of the monitoring on an annual basis in accordance with
4.1.12(m).

4.1.9

Prior to start-up of the extraction portion of the plant, the approval holder shall
submit a Fugitive VOC Emissions and Leak Detection and Repair program in
accordance with the Environmental Code of Practice for the Measurement and
Control of Fugitive VOC Emissions from Equipment Leaks published by the
Canadian Council of Ministers of the Environment, Publication CCME-EPC-73E,
October, 1993, unless otherwise authorized in writing by the Director. The
approval holder shall implement the program as prescribed by that Director.

4.1.10

In a manner satisfactory to the Director, the approval holder shall, through
participation in the Southern Wood Buffalo Zone, cause to be submitted reports
containing the monitoring information collected in accordance with the
requirements of 4.1.7(a) of this approval.

4.1.11

The approval holder shall notify the Director, in writing, a minimum of two weeks
prior to any manual stack survey that is required to be conducted by this
approval.

4.1.12

The approval holder shall cause to be submitted an annual air emissions summary
and evaluation report is compiled and submitted to the Director on, or before,
March 15 of the year following the year in which the information was collected.
The report shall contain the following information:
(a) a current map of the location of all ambient air monitoring stations required by
this approval, and a discussion of any changes that were made to the
monitoring program during the year;
(b) a summary of the number of continuous ambient air monitoring readings
which were greater than the Alberta Ambient Air Quality Guidelines per month;
(c) a discussion of the likely reasons, and any mitigative measures taken, for
ambient air quality readings which were greater than the Alberta Ambient Air
Quality Guideline;
(d) a summary of trends of ambient air quality readings over the previous five
years on a year-to-year basis;
(e) monthly frequency distribution tables and average of readings;
(f)

frequency distribution for hourly wind speed and direction;

(g) a summary of source monitoring conducted in accordance with TABLE 4.1-A;
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(h) an overview of the operation and performance of air emissions control
equipment, and a summary of plant modifications and operational changes
that may affect atmospheric emissions;
(i)

in addition to reporting pursuant to 2.1.1, a summary of any readings from
source emission monitoring that exceeded approval limits and a discussion of
the causes and remedial actions taken;

(j)

an inventory of THC/VOC emissions including the results of fugitive VOC
emissions monitoring;

(k) an inventory of oxides of nitrogen emissions from stationary and mobile
sources, including a description of the calculation or measurement methods
that were used to quantify the emissions;
(l)

a summary of the approval holder's efforts to minimize and reduce all
atmospheric emissions (including greenhouse gases), and an outline of steps
or procedures which will be taken to minimize future emissions;

(m) the status and results of the ambient air quality and environmental effects
monitoring (biomonitoring) required in 4.1.8 including:
(i)

a summary of the data and the results of monitoring conducted during
the previous year,

(ii) a summary of the data and results of any related modeling studies
conducted during the previous year,
(iii) a description of the monitoring program planned for the present year,
and
(iv) a description of the approval holder's plans for consultation with other
stakeholders during the present year regarding the design and results
of the biomonitoring program;
(n) a summary of the results of any other air related monitoring that was
conducted to fulfill the requirements of this approval; and
(o) any other information requested in writing by the Director.
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SPECIAL CONDITIONS
4.1.13

Prior to March 15, 2003 the approval holder shall ensure that a summary report on
the results of all ambient air quality environmental effects monitoring
(biomonitoring) performed between the years 1998 and 2002 (inclusive) is
submitted, which the approval holder has either participated in or conducted
independently. This report shall be for the purpose of 4.1.5 of this approval, and is
in addition to the other reporting requirements stipulated in this approval.

4.1.14

Prior to March 15, 2003, the approval holder shall submit a report acceptable to
the Director that summarizes the approval holder's performance in minimizing
atmospheric emissions between the years of 1998 and 2002 (inclusive), that
identifies and evaluates all options for further reduction of air contaminant
emissions, and that demonstrates Shell's meaningful efforts to achieve emissions
reductions.
The report shall identify the most technically feasible and cost-effective reduction
options, provide a detailed explanation of how cost-effectiveness was determined,
and provide an estimate of the time that would be required to implement each
reduction option if it were to be required.

MINE MOBILE EMISSION SOURCES
4.1.15

The approval holder shall submit a proposal to the Director to implement a
program to study and minimize all emissions, and particularly oxides of nitrogen
emissions, from mine mobile equipment. The proposal shall be in a level of detail
acceptable to the Director. Unless otherwise authorized in writing by the Director,
the proposal shall be submited by December 31, 1998, and shall include:
(a) a description of the methods that will be used to quantify and verify the
emissions from the mobile sources;
(b) a description of the procedures that will be undertaken to optimize engine and
equipment operation and to optimize diesel fuel specifications to minimize air
emissions;
(c) a description of the procedures that will be implemented to determine the
availability of diesel engine designs and other types of engines with reduced
air emissions, and how Syncrude plans to incorporate criteria for reduced air
emissions into the selection process for new equipment and into engine
replacement and rebuilding procedures for existing equipment; and
(d) a description of any other procedures that the approval holder proposes to
implement to study and minimize emissions from mobile sources.
The approval holder shall implement the proposed program upon written
acceptance and as modified, by the Director.

STUDY OF GROUND-LEVEL OZONE
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4.1.16

The approval holder shall submit a proposal to the Director to further study the
effect of the emissions of oxides of nitrogen and volatile organic compounds on
ambient ground-level ozone concentrations. The proposal shall be in a level of
detail acceptable to the Director. Unless otherwise authorized in writing by the
Director, the proposal shall be submitted by June 1, 1998, and shall include:
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(a) a description of a program to further characterize (speciate) volatile organic
compounds, from both anthropogenic and biogenic sources, and to further
study other inputs that are necessary for modelling (predicting) ground-level
ozone concentrations;
(b) a plan for conducting further modelling of ground-level ozone in the region;
and
(c) a description of the approval holder=s plans for consultation with other
stakeholders during the design and implementation of the two programs listed
in (a) and (b) above.
The approval holder shall implement the proposed programs upon written
acceptance, and as modified, by the Director.
STUDY OF VOC AND TRS EMISSIONS
4.1.17

The approval holder shall submit a plan to the Director to quantify and characterize
the emissions of volatile organic compounds (VOC's) and TRS compounds from
fugitive, and point sources. The proposal shall be in a level of detail acceptable to
the Director. Unless otherwise authorized in writing by the Director, the proposal
shall be submitted by December 31, 1998, and shall include monitoring of:
(a) slurry preparation units (hydrotransport cyclofeeders, or similar purpose
equipment);
(b) extraction process vents;
(c) froth de-aerator vents;
(d) tank vents;
(e) tailings settling basins;
(f)

ponds;

(g) exposed oil sand mining areas;
(h) mobile sources; and
(i)

any other significant fugitive or point sources.

The approval holder shall implement the proposed program upon written
acceptance, and as modified, by the Director.
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OXIDES OF NITROGEN EMISSIONS
4.1.18

In the event that the combined emission rate of oxides of nitrogen from all sources
(including stationary sources and mine mobile equipment) at the plant is higher
than an average of 10.1 tonnes per day during any calendar year, the approval
holder shall submit a written report about oxides of nitrogen emissions to the
Director on or before March 15 of the following year. The report shall be in a level
of detail acceptable to the Director, and shall include:
(a) an inventory of oxides of nitrogen from all sources at the plant, including a
description of the calculation or measurement methods that were used to
quantify the emissions;
(b) a description of the events and circumstances that led to the combined
emission rate being higher than an annual average of 10.1 tonnes per day;
(c) an outline of the steps and measures which have been taken to minimize
emissions of oxides of nitrogen at the plant; and
(d) a description of the most technically feasible and cost-effective reduction
steps or measures that could either be undertaken at the plant to reduce the
emission rate of oxides of nitrogen to below an annual average of 10.1 t/day,
or could be undertaken at another plant in the region to offset the amount of
emissions from the Muskeg River Oil Sands Processing plant that exceeded
10.1 t/day, and an estimate of the time that would be required to implement
the reduction steps or measures if they were to be required.

SECTION 4.2: INDUSTRIAL WASTEWATER
OPERATIONS
4.2.1

The approval holder shall not release any contaminants from the plant to the
surrounding watershed except as authorized under this approval.

4.2.2

All above ground storage tanks and areas of potential spills or leakage, shall be
contained in accordance with Secondary Containment for Above Ground Storage
Tanks, Alberta Environmental Protection, September 25, 1995, as amended.

4.2.3

The approval holder shall not release industrial wastewater to the environment.
Industrial wastewater shall be contained in the industrial wastewater control
ponds for use as recycle water.

4.2.4

Muskeg dewatering and other water resulting from the plant clearing, shall be
directed to polishing ponds, tailings settling basin, freshwater pond or recycle
water pond.

4.2.5

Polishing ponds shall not receive industrial wastewater, industrial runoff or
domestic wastewater.
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4.2.6

The approval holder shall submit to the Director, an outline for participation in an
ongoing regional aquatics monitoring program by June 30, 1998.

4.2.7

The approval holder shall prepare a Best Management Practices (BMP) Plan and
retain it at the plant. The BMP Plan shall be kept current to plant operations and
be maintained in accordance with the Best Management Practices and Spill
Response Guidance Document, Alberta Environmental Protection, July 1994, as
amended.

LIMITS
4.2.8

Releases from the polishing ponds shall not exceed the limits specified in
TABLE 4.2-A, with the exception of 4.2.10.

4.2.9

When upstream Muskeg River conditions create dissolved oxygen concentrations
less than those specified in TABLE 4.2-A, the minimum acceptable concentration
in the discharge is 90% of the natural, upstream concentrations.
TABLE 4.2-A: LIMITS - POLISHING PONDS
LIMITS
Concentration in Milligrams per Litre
(Unless Otherwise Specified)

PARAMETER

Total Suspended Solids

5 Day Biochemical Oxygen Demand

Dissolved Oxygen (D.O.)
(These are Minimum Levels)
Ammonia-Nitrogen
Acute Lethality Test Using Rainbow
Trout (Oncorhynchus mykiss)
pH
Floating Solids
Visible Foam
Oil or Other Substances

Maximum Daily (except D.O.)
The Greater of:
<10 mg/L Above Muskeg River
Upstream Sample, or
<50 mg/L
The Greater of:
<Muskeg River Upstream
Sample, or
<7 mg/L
5.0
2.5

Monthly or Weekly Average

Weekly Average
6.5
Monthly Average
1.0

100% Survival in 100%
Discharge Sample
6.0 - 9.5 pH units
Not Present Except in Trace
Amounts
Not Present Except in Trace
Amounts
Not Present in Amounts
Sufficient to Create a Visible
Film or Irridescent Sheen

MONITORING AND REPORTING
4.2.50

The approval holder shall monitor the contents of the polishing ponds as specified
in TABLE 4.2-B prior to release and throughout the release period.
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4.2.61

The approval holder shall, once in every quarter year, sample the Muskeg River
upstream and downstream of any discharges or potential seepage from the plant.
These samples shall be analysed for all of the following:
(a) all inorganic parameters, except chlorine and nitrosamines, listed in the
Guidelines for Freshwater Aquatic Life of the Canadian Water Quality
Guidelines, CCREM,1988, as amended;
(b) Biological Oxygen Demand, Benzene, Toluene, Ethyl Benzene, Xylene
(BTEX), Chemical Oxygen Demand, Chloride, Color, Naphthenic acids, Oil &
Grease, Phenols, Polyaromatic Hydrocarbons, Sulphate, Total Phosphorus,
Total Dissolved Solids, Temperature, Total Sulfide, Total Suspended Solids;
and
(c) chronic/sublethal toxicity in Ceriodaphnia and Fathead Minnows.

4.2.72

The approval holder shall submit an Aquatic Biomonitoring Proposal to monitor
effects on resident aquatic biota, including, but not limited to, fisheries, benthos
and habitat potentially affected by the plant and mine. This proposal shall be
submitted to the Director by June 30, 1999, unless otherwise authorized in writing
by the Director.

4.2.83

The approval holder shall implement the Biomonitoring Proposal upon written
acceptance, and as modified, by the Director.

4.2.94

The approval holder shall submit a proposal outlining what actions Shell plans to
implement if meaningful environmental effects are determined as a result of the
aquatic biomonitoring implemented under 4.2.15. This proposal shall be submitted
to the Director by December 1, 2004.

4.2.105

The approval holder shall submit to the Director by March 31, 2004, a written
report assessing the potential for fish tainting from surface water releases and
groundwater seepages to the Muskeg River. If the potential for fish tainting is
confirmed, the report shall identify the sources of the contaminants responsible for
fish tainting and propose follow-up studies or measures to be taken to eliminate
the fish tainting sources if they are attributed to activities authorized by this
approval. The approval holder shall implement any follow-up studies or measures
proposed upon written acceptance, and as modified, by the Director.

4.2.116

The approval holder shall submit a Monthly Wastewater Report to the Director on,
or before, the end of the month following the month in which the information was
collected. The monthly report shall contain the following information:
(a) a summary of all monitoring data collected for TABLE 4.2-B;
(b) in addition to reporting pursuant to 2.1.1, a summary of any approval
contraventions; and
(c) any other information related to water quality and discharges at the plant.
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4.2.127

The approval holder shall submit 2 copies of the Annual Wastewater Report to the
Director on, or before, March 15 of the year following the year in which the
information on which the report is based was collected. The Annual Wastewater
Report shall contain the following information:
(a) with respect to muskeg dewatering, all data collected in accordance with
4.2.11, 4.2.13 and pertinent data from 4.2.12, including a trend analysis
comparison with relevant guidelines, appropriate charts/graphs to
demonstrate historical performance of each parameter, and an interpretation
of the results of the monitoring;
(b) with respect to industrial wastewater:
(i)

a general statement on the performance of the industrial wastewater
and industrial runoff management program during the previous year,
and a comment on any planned alterations or extensions in the coming
year;

(ii) a record of the quantity of substances which have been added to or
consumed in the plant's industrial process and which may have an
effect on the quality of the industrial wastewater generated. The
National Pollutant Release Inventory regulation shall be used as a
guide on which substances to record and report;
(iii) the volume of liquid (including solids fraction) discharged to the tailings
settling basin during each calendar month;
(iv) the volume of liquid discharged to the tailings settling basin during
each calendar month;
(v) the volume of liquid recycled to the plant from the tailings settling
basin during each calendar month;
(vi) the free water level in the tailings settling basin at the end of each
calendar month; and
(vii) results and status of any industrial wastewater characterization and
review conducted over the previous year in conjunction with Section
4.2; and
(c) a cumulative effects analysis for the Muskeg and Athabasca Rivers, by
comparing changes in loadings to the rivers over the previous few years using
data placed in the public domain.
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TABLE 4.2-B MONITORING AND REPORTING
POLISHING PONDS AND MUSKEG RIVER (UPSTREAM)
MONITORING

REPORTING

REPORT

Parameter, Test, or
Reporting Requirement

Frequency

Sample Type

Sampling
Location

Monthly

Annually

Flow (in cubic metres/D)

Daily

Totalizer

A

Yes

Yes

Total Suspended Solids
(in mg/L)

3 Per Week

Composite or
Grab

A&B

5 Day Biochemical
Oxygen Demand

1 Per Week

Composite or
Grab

A&B

(Provide
Annual
Summary of
Data by
March 31)

Dissolved Oxygen
(in mg/L)

3 Per Week
(Oct. 1 to
March 31
only)

Composite or
Grab

A&B

(On or Before
the End of
the Month
Following the
Month in
Which the
Information
Was
Collected)

Ammonia-Nitrogen
(in mg/L)

1 Per Week

Composite or
Grab

A&B

pH

3 Per Week

Composite or
Grab

A

96-Hour Acute Lethality
Test Using Rainbow
Trout (Oncorhynchus
mykiss)

Once/Month

Composite or
Grab

A

48-Hour Static Acute
Lethality Test Using
Daphnia magna

Once/Month

Composite or
Grab

A

Chronic Lethality Test
Using Ceriodaphnia and
Fathead Minnows

Once Per
Quarter Year

Composite or
Grab

A&B

Number of
Copies
Required
1

Number of
Copies
Required: 2

To

Director

A = discharge point of polishing pond, prior to mixing with the Muskeg River
B = the Muskeg River Upstream sampling location, upstream of the plant seepages and discharges

SECTION 4.3: WASTE MANAGEMENT
OPERATIONS
4.3.1

Hazardous waste or hazardous recyclables stored in containers or tanks shall be
stored in accordance with the Hazardous Waste Storage Guidelines, Alberta
Environmental Protection, June 1988, as amended.

4.3.2

All containers which hold waste or any empty un-rinsed containers which held
waste shall be stored in the waste storage area.
All waste that is unloaded shall be immediately transferred to the waste storage
area.

4.3.3
4.3.4

Wastes shall only be transferred at designated transfer areas designed to contain
spills and leaks.
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4.3.5

The approval holder shall provide and maintain a minimum of 1.2 m aisle space to
allow inspection, unobstructed movement of personnel, fire protection equipment,
spill control equipment and decontamination equipment to any area of the waste
storage area. Inspection aisles shall be arranged such that each drum is exposed
to view from at least one side.

4.3.6

The approval holder shall dispose of waste generated at the plant only to facilities
holding a current approval or registration under the Act to dispose of that type of
waste, or to facilities approved by a local environmental authority outside of
Alberta.

4.3.7

Incompatible substances shall be prevented from mixing by a dyke, berm, wall or
other device.

4.3.8

A sign stating "WASTE STORAGE AREA" shall be posted at each entrance to the
waste storage area.

4.3.9

No waste shall be disposed of at the plant unless authorized in writing by the
Director.

4.3.10

The following wastes generated at the plant may be landfilled in approved landfills
at the Shell Muskeg River Oil Sands Processing plant:

4.3.11

(a)

spill clean up materials;

(b)

general refuse; and

(c)

other on-site generated non-hazardous solid wastes.

The approval holder shall not landfill the following wastes generated at the plant at
the landfills at the Shell Muskeg River Oil Sands Processing plant:
(a)

any hazardous wastes; or

(b)

any liquid wastes.

MONITORING
4.3.12

The approval holder shall identify all waste streams generated at the plant, not
including industrial wastewater effluent or gaseous emissions.

4.3.13

The approval holder shall measure the quantity of each waste stream generated in
the previous year.
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REPORTING
4.3.14

The approval holder shall compile an Annual Waste Management Summary report
as indicated in TABLE 4.3-A and pursuant to or in compliance with Industrial
Waste Identification and Management Options, May 1996 as amended, and the
Alberta User Guide for Waste Managers, May 1995, as amended.
TABLE 4.3-A ANNUAL WASTE MANAGEMENT SUMMARY

Waste Name

Uniform Waste Code

WC

PIN

Class

Quantity (kg or L)

Mgmt

Hazardous

Non-

Disposal Location

Plant

Other

TOTAL

4.3.15

The Annual Waste Management Summary report shall be submitted to the Director
by March 31 of each year.

SECTION 4.4: GROUNDWATER
4.4.1

The approval holder shall develop a proposal for a Groundwater Monitoring
Program for the plant which shall include, but not be limited to, the following:
(a) a hydrogeologic description and interpretation of the plant;
(b) a map and description of surface water drainage patterns for the plant;
(c) a lithologic description and maps, including cross-sections, of the surficial and
the upper bedrock geologic materials at the plant;
(d) maps showing depth to water table, patterns of groundwater movement and
hydraulic gradients at the plant;
(e) the hydraulic conductivity of all surficial and bedrock materials at the plant;
(f)

a map showing the location of existing and additional proposed groundwater
monitoring wells at the plant;

(g) lithologs of all boreholes drilled at the plant;
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(h) construction details of existing groundwater monitoring wells;
(i)

a rationale for proposed groundwater monitoring well locations and proposed
completion depths of those wells;

(j)

a description of groundwater monitoring well development protocols;

(k) a list of parameters to be monitored and the monitoring frequency for each
groundwater monitoring well or group of groundwater monitoring wells at the
plant;
(l)

a description of the groundwater sampling and analytical QA/QC procedures;
and

(m) any other information relevant to groundwater quality at the plant.
4.4.2

The approval holder shall submit two copies of the proposal for the Groundwater
Monitoring Program to the Director of Chemical Assessment and Management on
or before September 1, 1999.

4.4.3

The approval holder shall implement the Groundwater Monitoring Program for the
plant upon written acceptance, and as modified, by the Director of Chemical
Assessment and Management.

4.4.4

The samples extracted from the groundwater monitoring wells shall be collected
using scientifically acceptable purging, sampling and preservation procedures so
that a representative groundwater sample is obtained.

4.4.5

All groundwater monitoring wells shall be:
(a) protected from damage; and
(b) locked except when being sampled, unless otherwise directed in writing by the
Director of Chemical Assessment and Management.

4.4.6

If a representative groundwater sample cannot be collected because the
groundwater monitoring well is damaged or is no longer capable of producing a
representative groundwater sample:
(a) the groundwater monitoring well shall be cleaned, repaired or replaced; and
(b) a representative groundwater sample shall be collected and analyzed prior to
the next scheduled sampling event; unless otherwise directed in writing by the
Director of Chemical Assessment and Management.

4.4.7

In addition to the sampling information recorded in 2.2.2, the approval holder shall
record the following sampling information for all groundwater samples collected:
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(a) a description of purging and sampling procedures;
(b) the static elevations, above sea level, of fluid phases in the groundwater
monitoring well prior to purging;
(c) the temperature of each sample at the time of sampling;
(d) the pH of each sample at the time of sampling; and
(e) the specific conductance of each sample at the time of sampling.
4.4.8

The approval holder shall compile an Annual Groundwater Monitoring Program
Summary Report which shall include the following information:
(a) a legal description of the plant and a map illustrating the plant boundaries;
(b) a topographic map of the plant;
(c) a description of the industrial activity and processes;
(d) a map showing the location of surface and groundwater users within a five
kilometre radius of the plant;
(e) a general hydrogeological characterization of the region within a five kilometre
radius of the plant;
(f)

a detailed hydrogeological characterization of the plant;

(g) a geological cross-section(s) of the plant;
(h) a map of surface drainage patterns located within the plant;
(i)

a map of groundwater monitoring well locations and a description of the
existing groundwater monitoring program for the plant;

(j)

a summary of any changes to the groundwater monitoring program made
since the last groundwater monitoring report;

(k) analytical data recorded as required in 4.4.3;
(l)

a summary of fluid elevations recorded as required in 4.4.7(b) and an
interpretation of changes in fluid elevations;

(m) an interpretation of groundwater flow patterns;
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(n) an interpretation of the analytical results including the following;
(i)

diagrams indicating the location of any contamination identified,

(ii) probable sources of contamination, and
(iii) the extent of contamination identified;
(o) a summary and interpretation of the data collected since the groundwater
monitoring program began including:
(i)

control charts which indicate trends in contaminant concentrations, and

(ii) the migration of contaminants;
(p) a description of the following:
(i)

contaminated groundwater remediation techniques employed,

(ii) source elimination measures employed,
(iii) risk assessment studies undertaken, and
(iv) risk management studies undertaken;
(q) a sampling schedule for the following year;
(r)

recommendations, as follows;
(i)

for changes to the groundwater monitoring program to make it more
effective, and

(ii) for remediation, risk assessment or risk management of contamination
identified.
4.4.9

The approval holder shall submit two copies of the Annual Groundwater Monitoring
Summary Report to the Director of Chemical Assessment and Management on or
before March 15 of the year following the year in which the information was
collected.

SECTION 4.5: DOMESTIC WASTEWATER
OPERATIONS
4.5.1

The approval holder shall operate and maintain a domestic wastewater system at
the plant which shall include:
(a) domestic wastewater collection systems;
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(b) a domestic wastewater treatment plant, consisting of domestic wastewater
stabilization ponds and includes all the following:
(i)

two anaerobic cells,

(ii)

one facultative cells, and

(iii)

one storage cells; and

(c) treated domestic wastewater outfalls discharging to the industrial
wastewater control facility.
4.5.2

All domestic wastewater shall be directed to the domestic wastewater treatment
plant.

4.5.3

All treated domestic wastewater from the storage cells of the domestic wastewater
stabilization ponds shall be discharged to the industrial wastewater control
facility, subject to 4.5.7.

4.5.4

The day to day operation of the domestic wastewater treatment plant (domestic
wastewater stabilization ponds) and the domestic wastewater collection system
shall be directly supervised by a certified operator who holds a certificate valid for
that system.

4.5.5

The approval holder shall not dispose of sludge unless otherwise authorized in
writing by the Director.

4.5.6

The approval holder shall not use any chemicals in the domestic wastewater
treatment process except as provided in this approval or as otherwise authorized
in writing by the Director.

LIMITS
4.5.7

Treated domestic wastewater from the domestic wastewater stabilization pond
storage cell shall be discharged, from the outfalls, as follows:
(a)

a maximum of once per year between April 1 and November 30; and

(b)

over a maximum period of three weeks.

MONITORING AND REPORTING
4.5.8

The approval holder shall monitor the domestic wastewater treatment plant
(domestic wastewater stabilization ponds) as required in TABLE 4.5-B.

4.5.9

The approval holder shall report either monthly, annually or special as specified in
TABLE 4.5-B.
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TABLE 4.5-B: MONITORING AND REPORTING
REPORTING FREQUENCY
PARAMETER

FREQUENCY
Once After the
First Day of
Discharge

BOD5

TSS

Once After the
First Day of
Discharge

Volume
Estimate

Total
Discharged

4.5.10

SAMPLE
TYPE

Grab

Grab

N/A

SAMPLING
LOCATION

MONTHLY

ANNUAL

Treated Domestic
Wastewater Being
Discharged From the
Domestic Wastewater
Stabilization Ponds
Storage Cell

X

Treated Domestic
Wastewater Being
Discharged From the
Domestic Wastewater
Stabilization Ponds
Storage Cell

X

Treated Domestic Water
Being Discharged From
the Domestic Wastewater
Stabilization Ponds
Storage Cell

X

REPORT
TO

SPECIAL

Director

The approval holder shall submit an annual domestic wastewater report to the
Director on, or before, March 15 of the year following the year in which the
information was collected. The report shall contain the following information:
(a) all of the monitoring information collected as required in TABLE 4.5-B;
(b) the date when the discharge of the domestic wastewater stabilization pond
storage cells started, and the date when the discharge was completed;
(c) the type and quantity of any chemicals added to the domestic wastewater
during the wastewater treatment process;
(d) the groundwater sampling information as required in 4.5.11 and 4.5.12; and
(e) name of the supervising operator responsible for the operation of the
wastewater system.

4.5.11

The approval holder shall monitor the groundwater levels, in the groundwater
monitoring wells located in the vicinity of the domestic wastewater stabilization
ponds as follows:
(a) once immediately before the discharge of the domestic wastewater
stabilization ponds;
(b) once during the discharge of the domestic wastewater stabilization ponds;
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(c) once immediately after the discharge of the domestic wastewater stabilization
ponds; and
(d) one month after the discharge of the domestic wastewater stabilization ponds.
4.5.12

The approval holder shall collect a sample from groundwater monitoring wells
located in the vicinity of the domestic wastewater stabilization ponds, twice per
year unless otherwise authorized in writing by the Director and analyze the
samples for the following:
(a) pH;
(b) conductivity;
(c)

calcium;

(d) magnesium;
(e) total hardness;
(f)

sodium;

(g) potassium;
(h) iron;
(i)

silica;

(j)

nitrate-N;

(k) nitrite-N;
(l)

ammonia-N;

(m) chloride;
(n) fluoride;
(o) sulphate;
(p) carbonate;
(q) bicarbonate;
(r)

total alkalinity;

(s) total dissolved solids (TDS);
(t)

total kjeldahl nitrogen (TKN); and
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(u) chemical oxygen demand (COD).
SECTION 4.6: WATERWORKS
4.6.1

The waterworks system shall consist of:
(a) a groundwater supply from wells;
(b) a water treatment plant with treatment capabilities for all the following:
(i)

pretreatment oxidation,

(ii)

reverse osmosis, and

(iii)

disinfection;

(c) a treated water reservoir with a volume of 80 cubic metres; and
(d) a water distribution network within the plant.
4.6.2

All backwash water shall be discharged to the recycle water ponds.

4.6.3

The approval holder shall not add any chemicals to the waterworks system unless
otherwise authorized in writing by the Director.

4.6.4

The day to day operation of the water treatment plant and the water distribution
system shall be directly supervised by a certified operator who holds a certificate
valid for that system.

4.6.5

If free chlorine residual in the water distribution system is less than 0.1 mg/L, the
approval holder shall take the following action to increase the residual in addition
to reporting pursuant to 2.1.1:
(a) increase the chlorine feed rate;
(b) flush the lines until the free chlorine residual in the water distribution system is
at least the level required in TABLE 4.6-A; and
(c) increase free chlorine monitoring to a minimum of once per hour until the daily
average chlorine residual meets the chlorine residual limits specified in TABLE
4.6-A.

4.6.6

If any bacteriological sample contains confluent growth or total coliforms of 1 per
100 mL to 9 per 100 mL inclusive, the approval holder shall take the following
action in addition to reporting pursuant to 2.1.1:
(a) immediately flush the site from which the sample was drawn until the approval
holder meets the chlorine residual limits specified in TABLE 4.6-A; and
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(b) take a second sample to verify that confluent growth or total coliforms are less
than 1per 100 mL.
4.6.7

In addition to reporting pursuant to 2.1.1, the approval holder shall report to the
Regional Engineer and implement any corrective action as specified by the
Regional Engineer if any of the following occur:
(a) two consecutive samples from the same site show confluent growth or total
coliforms of 1 per 100 mL to 9 per 100 mL inclusive; or
(b) any single sample contains total coliforms of 10 per 100 mL or more, or any
faecal coliforms; or
(c) two or more samples from two or more different sites show total coliforms or
faecal coliforms;

LIMITS
4.6.8

The waterworks system shall be operated to comply with the limits specified in
TABLE 4.6-A.
TABLE 4.6-A. LIMITS
PARAMETERS

LIMIT

SAMPLING
LOCATION

Volume of Treated Water

Not Applicable

Entering Treated Water Reservoir

Volume of Raw Water

Not Applicable

Entering Treatment Plant

Iron

< 0.3 mg/l

Entering the Distribution System

Manganese

< 0.05 mg/l

Entering the Distribution System

Free Chlorine Residual of
Treated Water

> 0.2 mg/L

Entering the Distribution System

Free Chlorine Residual of
Treated Water

> 0.1 mg/L

Within the Distribution System

4.6.9

In addition to the limits specified in TABLE 4.6-A, the waterworks system shall be
maintained and operated to produce and distribute water which meets the
maximum acceptable concentrations (MAC) specified in the GCDWQ.

4.6.10

The potable water production rate shall not exceed the rated capacity of the wells
as specified in the most recent licence issued under the Water Resources Act.
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MONITORING AND REPORTING
4.6.11

The approval holder shall monitor the waterworks system as required in
TABLE 4.6-B with the exception of statutory and civic holidays.

4.6.12

The approval holder shall report either monthly, annually or special as specified in
TABLE 4.6-B.
TABLE 4.6-B: MONITORING AND REPORTING
REPORTING FREQUENCY
SAMPLE
TYPE

SAMPLING
LOCATION

PARAMETERS

FREQUENCY

Raw Water

Iron

Once Per
Week

Grab

Prior to Chemical
Addition

X

Raw Water

Manganese

Once Per
Week

Grab

Prior to hemical
Addition

X

Treated
Water

Iron

5 Days Per
Week

Grab

Prior to Entering
the Distribution
System

Treated
Water

Manganese

5 Days Per
Week

Grab

Prior to Entering
the Distribution
System

Treated
Water

Free
Chlorine
Residual

5 Days Per
Week

Grab

Entering the
Distribution
System

Treated
Water

Free
Chlorine
Residual

Weekly

Grab

Random Location
Within the
Distribution
System

Treated
Water

Bacteria

4 Times Per
Month

Grab

Random Location
Within the
Distribution
System

Treated
Water

Volume

5 Days Per
Week

Continuous

Entering the
Distribution
System

4.6.13

MONTHLY

ANNUALLY

SPECIAL

If the waterworks treatment plant is not operated on any calendar day, then:
(a) monitoring is not required on that calendar day; and
(b) the monitoring report shall indicate that the waterworks treatment plant did not
produce water on that day.

4.6.14

In addition to the other monitoring requirements specified in this approval, the
approval holder shall draw:

REPORT
TO

Director
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(a) a minimum of one grab sample per year of treated well water and shall
conduct chemical analysis on those samples for: turbidity, TDS, calcium,
magnesium, hardness, sodium, NO2, NO3, TKN, NH3-N, T-Alkalinity, Fluoride,
Nitrite-N, Dissolved Organic Carbons, Aluminum, Copper, Lead, and any other
parameters as may be required in writing by the Regional Engineer;
(b) a minimum of one grab sample per year of untreated well water from one
third of the total number of wells and shall conduct chemical analysis on those
samples for NH3-N, Nitrite-N, Dissolved Organic Carbon, Iron, Manganese,
Arsenic, and any other parameters as may be required in writing by the
Regional Engineer;
(c) a minimum of one grab sample per year of untreated well water from the
remaining wells in the groundwater supply and shall conduct chemical
analysis on those samples for conductivity, and any other parameters as may
be required in writing by the Regional Engineer; and
(d) the monitoring schedule as outlined in 4.6.14(b) shall be rotated so that each
well in the groundwater supply shall be analyzed for the spectrum of
parameters as outlined in 4.6.14(b) a minimum of once every three years.
4.6.15

The approval holder shall submit an annual waterworks summary report to the
Director on, or before, March 15 of the year following the year in which the
information was collected. The report shall contain the following information:
(a) each parameter monitored as outlined in TABLE 4.6-B;
(b) a maximum and minimum daily value of each parameter monitored as outlined
in TABLE 4.6-B;
(c) the result of the chemical analysis of water samples as required in 4.6.15;
(d) name of the supervising operator responsible for the operation of the
waterworks; and
(e) summary of construction completed or undertaken.

PART 5: RECLAMATION
SECTION 5.1: RECLAMATION
MATERIALS PLACEMENT, BACKFILLING AND CONTOURING
5.1.1

The approval holder shall not bury snow, ice or other material which may cause
instability or settlement in tailing sand and overburden waste disposal areas or
mined out pits.
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5.1.2

The approval holder shall construct all landforms with final slopes no steeper than
3 horizontal to 1 vertical.

5.1.3

The approval holder shall construct all slopes to be geotechnically stable with
minimal erosion.

5.1.4

The approval holder shall design all landforms to have self-sustaining and
integrated surface drainage systems to convey surface runoff to adjacent
watercourses or waterbodies.

5.1.5

The approval holder shall establish surface drainage on disturbed land that is
integrated with adjacent undisturbed land.

SOIL REPLACEMENT
5.1.6

The approval holder shall return disturbed land to the land capability class as
shown in TABLE 5.1-A, or as otherwise authorized in writing by the Director:
TABLE 5.1-A
LAND CAPABILITY CLASS

POST-DISTURBANCE AREA (HECTARES)

1

0

2

1928

3

2443

4

1899

5

391

LAKES

1015

TOTAL AREA

7676

5.1.7

The approval holder shall replace coversoil to a minimum depth of 0.10 m with a
minimum average depth of 20 cm 0.20 m on all disturbed land reclaimed as land
capability class 2, 3 or 4.

5.1.8

The approval holder shall replace coversoil on all disturbed land reclaimed as
land capability class 5 as authorized in writing by the Director.

5.1.9

With the exception of replaced topsoil, including the litter layer, the approval
holder shall ensure all replaced coversoil has an organic content between 40% to
70% on a per volume basis.

5.1.10

The approval holder shall ensure oversize reject from the extraction plant, reject
from the oil sand conditioning and transport system, and Clearwater overburden
be capped with at least 0.80 m of tailing sand or overburden prior to placement of
coversoil, unless otherwise authorized in writing by the Director.
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REVEGETATION AND LAND USE
5.1.11

The approval holder shall revegetate disturbed land to establish self-sustaining
ecosystems compatible with the surrounding area. The revegetation plan shall
include:
(a) commercial forest on an area equivalent to the predisturbance area with
forest stands having productivity and proportion of species equivalent to that
which existed prior to disturbance; and
(b) forest ecosystems and wetland ecosystems on the remaining disturbed
land; or
(c) as otherwise authorized in writing by the Director.

WILDLIFE
5.1.12

The approval holder shall restore moose wildlife habitat to levels equivalent to that
which existed prior to disturbance.

5.1.13

The approval holder shall reestablish a diversity of wildlife habitats consistent with
predisturbance site characteristics and the surrounding undisturbed land.

RESEARCH, MONITORING AND REPORTING
5.1.14

The approval holder shall submit to the Director for approval, a plan and schedule
for a comprehensive tailings management research program. The purpose of the
program is to obtain data required to formulate a tailings management plan that
allows reclamation of the tailings storage areas to a forest ecosystem or a
wetland ecosystem or a combination of forest and wetland ecosystems. The
program shall be developed to investigate and evaluate the issues outlined in
5.1.15.

5.1.15

The tailings management research program that is referred to in 5.1.14 shall
investigate and evaluate both the forest and wetland ecosystems for the
following:
(a) the forest ecosystem research program shall include, but not be limited to
evaluating the following:
(i)

time required for CT to consolidate to a trafficable surface;

(ii) suitable capping materials and depth of reclamation materials required to
cover CT deposits;
(iii) stability of reclaimed CT surfaces over time;
(iv) characterization of CT release water and the means of any treatment
required;

APPROVAL NO.
20809-00-00
Page 40 of 43
……………………….

TERMS AND CONDITIONS ATTACHED TO APPROVAL
(v) movement of salts from CT release water during deposition and impact
on plant development due to the uptake of organic compounds, heavy
metals and salts from composite tailings release water; and
(vi) seepage of CT release water into groundwater including expected
volumes of water entering the groundwater regimes, flow regimes of the
groundwater, impacts of affected groundwater and any proposed
mitigation that may be implemented;
(b) the wetland ecosystem research shall include, but not be limited to:
(i)

chemical characterization (composition, concentration, toxicity) and rate
of pore water release and surface runoff from CT deposits;

(ii) environmental fate, including degradation rates of toxic components in CT
release waters; and
(iii) impact of CT release waters on aquatic communities.
5.1.16

The approval holder shall include the results of the comprehensive tailings
management research program in the Annual Report referred to in 5.1.21.

5.1.17

The approval holder shall submit a plan for an updated End-Pit Lake Model to the
Director by June 30, 2001, unless otherwise authorized in writing by the Director.
This plan shall include but not be limited to:
(a) most recent information on water source and quality;
(b) lake design features which optimize fisheries and recreation potential; and
(c) results from the model.

5.1.18

The approval holder shall develop and submit to the Director by March 31, 1999,
a monitoring program for forest productivity on reclaimed land. Prior to submission
of this program, the approval holder shall include any monitoring information for
forest productivity in the Annual Report referred to in 5.1.21.

5.1.19

The approval holder shall demonstrate, through monitoring, progress in achieving
the wildlife habitat objectives in 5.1.12 and 5.1.13. This information shall be
included in the Annual Report referred to 5.1.21.

5.1.20

The approval holder shall document wildlife habitat utilization on the reclaimed
land by monitoring wildlife species typically associated with and naturally ocurring
in the wildlife habitat types present. This information shall be included in the
Annual Report referred to 5.1.21.
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5.1.21

The approval holder shall submit an Annual Report on or before March 15 of every
year to the Director. The information required in this report shall conform to the
Guide to the Preparation of Application and Reports for Coal & Oil Sands
Operations, Alberta Environmental Protection, 1991, as amended, or any other
information the Director may require.

5.1.22

Prior to each winter's coversoil salvage operation, the approval holder shall
review with the Director the following:
(a) on a year to year cumulative basis, a summary of the amount of land
disturbed;
(b) a coversoil salvage plan with detailed operational maps showing the
characteristics, depths and distribution of coversoil materials to be salvaged
and planned stockpile and placement locations for these materials;
(c) on a year to year cumulative basis, a summary of actual placement depths of
coversoil, types of materials used and land capability classes of each
reclaimed area;
(d) on a year to year cumulative basis, a summary of actual placement depth of
overburden or tailing sand over CT surfaces;
(e) on a year to year cumulative basis and for the upcoming year, a summary of
revegetation activities including species selection, seed and plant stock origin,
stocking standards, distribution of species, and planned revegetation
research; and
(f)

a conceptual tree clearing plan for the upcoming year, as well as, a summary
describing areas cleared during the past year. The summary should include
volumes and destination points for the salvaged timber.

This information shall be included in the Annual Report referred to in 5.1.21.
5.1.23

When an emergency causes or requires a land surface disturbance that is not
approved, the approval holder shall immediately contact the Conservation and
Reclamation Inspector to discuss the nature of the emergency and measures
proposed to be taken.

5.1.24

The approval holder shall immediately report to the Director any major
geotechnical failure and provide a remediation plan to the Director for approval.
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DATED

, 1999
DIRECTOR

Attachment 18-3: Copy of EPEA Approval 20809-00-01

AMENDING APPROVAL
PROVINCE OF ALBERTA
ENVIRONMENTAL PROTECTION AND ENHANCEMENT ACT
S.A. 1992, c.E-13.3, as amended.
20809-00-01

APPROVAL NO. ............................................................
001-20809
APPLICATION NO. ........................................................
June 18, 1999

EFFECTIVE DATE: .......................................................
February 16, 2009
EXPIRY DATE: ............................................................…
Albian Sands Energy Inc.
APPROVAL HOLDER ..................................................................
400 – 4 Avenue S.W.

.......................................................................................................
P.O. Box 11, Station M

.......................................................................................................
Calgary, Alberta T2P 2H5

.......................................................................................................
Pursuant to Division 2, of Part 2, of the Environmental Protection and Enhancement Act, S.A. 1992,
c.E-13.3, as amended, approval is granted to the approval holder subject to the attached terms and
conditions for the following activity:
Construction, Operation and Reclamation of the Muskeg River (Lease 13) Oil Sands Processing Plant and
Mine

is amended as per the attached terms, conditions and requirements.
Designated Director under the Act …………………………………………
June

, 1999

Date Signed …………………………….………………………
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TERMS AND CONDITIONS ATTACHED TO APPROVAL
Approval 20809-00-00 is amended by deleting all terms, conditions, and restrictions and the
following is inserted:
PART 1: DEFINITIONS
SECTION 1.1: DEFINITIONS
1.1.1

All definitions from the Act and the regulations apply except where expressly
defined in this approval.

1.1.2

In all PARTS of this approval:
(a)

"Act" means the Environmental Protection and Enhancement Act, S.A.
1992, c.E-13.3, as amended;

(b)

"affected lands" means lands which have received substances released
from the plant;

(c)

"air contaminant" means any solid, liquid or gas or combination of any of
them in the atmosphere resulting directly or indirectly from the activities of
man;

(d)

"application" means the submissions to the Director in respect of
application number 001-20809 and any subsequent applications for
amendments of approval number 20809-00-01;

(e)

“CBOD” means carbonaceous biochemical oxygen demand;

(f)

"CEM" means continuous emissions monitor;

(g)

"CEMS Code" means the Continuous Emissions Monitoring System Code,
REF.107, Alberta Environment, as amended;

(h)

"chemical" means any substance that is added or used as part of the
treatment process;

(i)

"commence operation" means to start up the plant, process unit or
equipment for the first time with the introduction of feed material, electrical
or thermal energy and the simultaneous production of products for which
the plant, process unit or equipment was designed, excluding a
predetermined period of commissioning or testing operation;

(j)

"commercial forest" means land characterized by the following:
(i)

forest stands stocked with trees to meet the standards of a
commercial forest as defined in the Alberta Timber Harvest
Planning and Operating Groundrules, 1994 as amended, and
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(ii)

forest stands stocked with native tree species as defined in the
Timber Management Regulations 60-73(144.2), 1994 as amended;
which may include White Spruce, Black Spruce, Jack Pine, Aspen
Poplar, Balsam Poplar, White Birch and Larch, and

(iii)

forest stands not limited by operating restrictions such as slopes no
steeper than 45%, stream buffers, potential recreational lakes,
stand size, arrangement or accessibility as identified in the Alberta
Timber Harvesting Planning and Operating Groundrules, 1994 as
amended; or

(iv)

as otherwise authorized in writing by the Director;

(k)

"composite sample" means a continuous sample of the stream over one
day and which is representative of the stream sampled;

(l)

“container” means any portable device in which a substance is kept,
including but not limited to drums, barrels and pails which have a capacity
greater than 18 litres but less than 210 litres;

(m)

"coversoil" means:
(i)

any topsoil including the litter layer; or

(ii)

any organic soil; or

(iii)

any material rated as good or fair in the Soil Quality Criteria
Relative to Disturbance and Reclamation, Alberta Agriculture, 1987,
Table 8, pg. 27;

(n)

"CT" means composite tailings which is a non-segregating mixture of plant
tailings, which consolidates in tailings deposits;

(o)

"daily determination of concentration" means the determination of the
concentration of a water substance or parameter in any sample by
procedures authorized in this approval, and if more than one sample is
collected and analyzed per day, the arithmetic average of their analytical
results shall be considered as the daily determination of concentration;

(p)

"day" means any sampling period of 24 consecutive hours unless
otherwise specified;

(q)

"decommissioning" means the dismantling and decontamination of a
plant undertaken subsequent to the termination or abandonment of any
activity or any part of any activity regulated under the Act;

(r)

“decontamination" means the treatment or removal of substances from
the plant and affected lands;
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(s)

"Director" means the Director responsible for this approval unless
otherwise specified;

(t)

"disturbed land" means any land disturbed by the approval holder in any
manner in association with the activity which is the subject of this approval;

(u)

"dismantling" means the removal of buildings, structures, process and
pollution control and abatement equipment, vessels, storage facilities,
material handling facilities, railways, roadways, pipelines and any other
installations that are being or have been used or held for or in connection
with the plant;

(v)

"downtime" means the period of time when equipment is not effectively
functioning due to breakdown, repair, calibration, servicing, maintenance or
replacement of any of its components;

(w)

"dry" means a condition that does not include uncombined water vapour;

(x)

"effluent stream" means any substance in a gaseous medium released by
or from a plant;

(y)

"forest ecosystem" means land characterised by:
(i)

native terrestrial and aquatic vegetation including, but not limited to
trees, shrubs, grasses and forbs; and

(ii)

a rooting zone, most of which, is well drained for the majority of the
year;

(z)

"fugitive emissions" means air contaminant emissions to the
atmosphere other than ozone depleting substances, originating from a
plant source other than a flue, vent, or stack but does not include sources
which may occur due to breaks or ruptures in process equipment;

(aa)

"Fugitive VOC Emissions Code" means the Environmental Code of
Practice for the Measurement and Control of Fugitive VOC Emissions from
Equipment Leaks, CCME-EPC-73E, as amended;

(bb)

"GCDWQ" means the Guidelines for Canadian Drinking Water Quality, as
amended;

(cc)

"grab sample" means an individual sample collected in less than
30 minutes and which is representative of the substance sampled;

(dd)

"grade" means the rise or fall of the land surface over a specified distance,
measured in the same units;

APPROVAL NO.
20809-00-01
Page 4 of 51

TERMS AND CONDITIONS ATTACHED TO APPROVAL
(ee)

"hydrocarbon service" means any stream within the plant that is
designed to contain greater than 1% hydrocarbon;

(ff)

"incompatible substances" means substances which when mixed can
produce effects which are harmful to human health or the environment
such as heat, pressure, fire, explosion, violent reaction, toxic dusts, mists,
fumes or gases, or flammable fumes or gases, and include those
substances listed in Appendix 5 of the Guidelines for Industrial Landfills,
June 1987, Alberta Environment, as amended;

(gg)

"industrial wastewater control system" means the parts of the plant that
collects, stores or treats industrial wastewater;

(hh)

"industrial runoff" means precipitation that falls on or traverses the plant
developed area;

(ii)

"industrial runoff control system" means the parts of the plant that
collects, stores or treats industrial runoff from the plant;

(jj)

"industrial wastewater" means the composite of liquid wastes and
water-carried wastes, including tailings, any portion of which results from
any industrial process or pit dewatering, carried on at the plant;

(kk)

"land capability class" means a land capability class assigned to an area
according to the criteria outlined in Land Capability Classification For
Forest Ecosystems In The Oil Sand Region, Report # ESD/LM-98-1,
Leskiw, revised 1998;

(ll)

"land reclamation" means the stabilization, contouring, maintenance,
conditioning, reconstruction and revegetation of the surface of the land to a
state that permanently returns the plant or parts of the plant to a land
capability equivalent to its predisturbed state;

(mm) "litter layer" means the plant material accumulated on the soil surface;
(nn)

"local environmental authority" means the Department of Environment,
in the Province of Alberta, or the agency that has the equivalent
responsibilities for any jurisdiction outside the Province;

(oo)

"manual stack survey" means a survey conducted in accordance with the
Alberta Stack Sampling Code as amended;

(pp)

"maximum daily" means the value not to be exceeded by any daily
determination of concentration;

(qq)

“month" means calendar month;
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(rr)

"monthly average" means the value which is not to be exceeded as
determined by the arithmetic average of all daily determinations of mass,
concentration or as specified during any month;

(ss)

"monitoring system" means all equipment used for sampling,
conditioning, analyzing or recording data in respect of any parameter listed
or referred to in this approval, including equipment used for continuous
monitoring;

(tt)

"net or lower heating value" means the quantity of heat evolved on
complete combustion where the combustion products remain as vapour at
15°C;

(uu)

"overburden" means material below coversoil and above the bituminous
sand;

(vv)

"plant" means the Muskeg River Oil Sands Processing Plant and Mine,
and all associated infrastructure and equipment, including but not limited to
all buildings, structures, process and pollution abatement equipment,
vessels, storage facilities, material handling facilities, roadways, pipelines,
tailings pond, and other installations, and includes the land that is being or
has been used or held for or in connection with the Oil Sands Processing
Plant and Mine as described in the application;

(ww)

"plant developed area" means the areas of the plant used for the storage,
treatment, processing, transport, or handling of raw material, intermediate
product, by-product, finished product, process chemicals, or waste
material;

(xx)

"polishing pond" means a water treatment pond that accepts water from
muskeg dewatering, waterworks, or any areas not yet disturbed by mining
and discharges to the environment;

(yy)

"QA/QC" means quality assurance and quality control;

(zz)

"quarter year" means a time period of three consecutive months
designated as January, February, and March; or April, May, and June; or
July, August, and September; or October, November, and December;

(aaa) "recorder" means a device which continuously records a measurement,
including a strip chart, circular chart, or electronic data logger;
(bbb) "Regional Engineer" means the Regional Engineer in the Northeast
Boreal Region responsible for waterworks;
(ccc)

"regulations" means the regulations issued pursuant to the Act, as
amended;
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(ddd) "representative grab sample" means a sample consisting of equal
volume portions of water collected from at least four sites between 0.200.30 metres below the water surface within a pond;
(eee) "risk assessment procedure" means a qualitative and quantitative
estimation of the severity and likelihood of harm to human health, property
and the environment from exposure to one or more substances;
(fff)

"sediments" means all fine sands, silts and clays or any other fines
resulting from the settlement of impounded water or waste water;

(ggg) "self-sustaining" means able to support various land uses after
conservation and reclamation is complete without requiring the use of
fertilizers or any other special management;
(hhh) "storm event" means a 1 in 10 year precipitation event occurring over
24 hours at the plant;
(iii)

"stream" means any fluid flow, discharge or release;

(jjj)

"tank" means a stationary device, designed to contain an accumulation of
a substance, which is constructed primarily of non-earthen materials that
provide structural support, and without precluding the generality of the
foregoing, may include substances such as wood, concrete, steel, and
plastic;

(kkk)

"topsoil" means the uppermost layer of soil having a good, fair or poor
rating as described in the Soil Quality Criteria Relative to Disturbance and
Reclamation, Alberta Agriculture, March 1987, as amended;

(lll)

"TRS" means Total Reduced Sulphur as defined in the Alberta Stack
Sampling Code, as amended;

(mmm) "volume estimate" means a technical evaluation based on the sources
contributing to the release, including, but not limited to, pump capabilities,
water meters, and batch release volumes;
(nnn) "waste" means waste as defined in Section 2(1)(t) of the Activities
Designation Regulation, as amended;
(ooo) "waste storage area" means an area designated for waste container
storage and/or waste tank storage as described in the application;
(ppp) "weeds" means weeds defined as controlled, nuisance or noxious by the
Weed Control Act, as amended;
(qqq) "week" means any consecutive 7-day period;
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(rrr)

weekly average” means the value by the arithmetic average of all daily
determinations of mass, concentration or as specified during any week;

(sss)

"wetland ecosystem" means land characterized by:

(ttt)

(i)

open water; or

(ii)

a rooting zone that is wet for long enough periods that native
aquatic or semi-aquatic vegetation is present, i.e. riparian, marsh,
fen and bog;

“Wood Buffalo Environmental Association” means the Wood Buffalo
Environmental Association which is a not for profit association
incorporated on June 19, 1997 to administer the Southern Wood Buffalo
Zone for Airshed Management. The Southern Wood Buffalo Zone for
Airshed Management is described in the document entitled Regional
Airshed Monitoring Plan for Southern Wood Buffalo Zone, October 24,
1996, and as may be modified thereafter; and

(uuu) "year" means calendar year, unless otherwise specified.
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PART 2: GENERAL
SECTION 2.1 GENERAL
2.1.1

The approval holder shall immediately report by telephone any contravention of
the terms and conditions of this approval to the Environmental Service Response
Centre at 1-780-422-4505.

2.1.2

The approval holder shall submit an application for renewal of this approval to the
Director a minimum of 8 months prior to the approval expiry date, or otherwise as
authorized in writing by the Director.

2.1.3

Any conflict between the application or any document and the terms and
conditions of this approval shall be resolved in favour of the approval.

2.1.4

The terms and conditions of this approval do not affect any rights or obligations
created under any other approval issued by Alberta Environment.

2.1.5

The mention of trade names, commercial products or named technologies in this
approval does not constitute an endorsement or recommendation by Her Majesty
the Queen in Right of Alberta, her employees, agents and the Director for general
use.

2.1.6

The terms and conditions of this approval are severable. If any term or condition
of this approval or the application of any term or condition is held invalid, the
application of such term or condition to other circumstances and the remainder of
this approval shall not be affected thereby.

2.1.7

The approval holder shall notify the Director in writing within 30 days of all
changes in the corporate status of the approval holder.

2.1.8

If the approval holder monitors for any substances or parameters which are the
subject of operational limits as set out in this approval more frequently than is
required and using procedures authorized in this approval, then the approval
holder shall provide the results of such monitoring as an addendum to the reports
required by this approval.

2.1.9

All abbreviations used in this approval follow those given in Standard Methods for
the Examination of Water and Wastewater published jointly by the American Public
Health Association, the American Water Works Association, and the Water
Environment Federation, as amended, or as otherwise specified in the approval.

2.1.10

The approval holder shall notify the Director in writing within 30 days of operations
ceasing permanently.
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SECTION 2.2: RECORD KEEPING
2.2.1

2.2.2

The approval holder shall record and retain all the following information for a
minimum of ten years:
(a)

the names and addresses of all persons who discover any contravention of
the Act, the regulations or this approval;

(b)

the names and addresses of all persons who take any remedial action
arising from the contravention of the Act, the regulations or this approval;
and

(c)

a detailed description of the remedial measures taken in respect of a
contravention of the Act, the regulations or this approval.

The approval holder shall record and retain all the following information in respect
of any sampling conducted or analyses performed as a requirement of this
approval for a minimum of ten years, or otherwise as specified in writing by the
Director:
(a)

the place, date and time of sampling;

(b)

the dates the analyses were performed;

(c)

the analytical techniques, methods or procedures used in the analyses;

(d)

the names of the persons who collected and analyzed each sample; and

(e)

the results of the analyses.

SECTION 2.3 ANALYTICAL REQUIREMENTS
2.3.1

Collection, analysis of samples and reporting shall be conducted in accordance
with the following or otherwise as specified in writing by the Director:
(a)

for air monitoring;
(i)

the Alberta Stack Sampling Code;

(ii)

the Methods Manual for Chemical Analysis of Atmospheric
Pollutants, Alberta Environmental Protection, as amended;

(iii)

the Air Monitoring Directive, Alberta Environmental Protection, as
amended; and

(iv)

the Continuous Emission Monitoring System (CEMS) Code, as
amended;
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(b)

(c)

(d)

for industrial wastewater, industrial runoff, groundwater, waterworks
and domestic wastewater parameters:
(i)

the Standard Methods for the Examination of Water and
Wastewater, American Public Health Association, American Water
Works Association, and the Water Environment Federation, as
amended; or

(ii)

the Methods Manual for Chemical Analysis of Water and Wastes,
Alberta Research Council, Vegreville, Alberta, October 1996,
AECV96-M1, as amended;

(iii)

the Biological Test Method: Reference Method for Determining
Acute Lethality of Effluents to Rainbow Trout, Environment Canada,
Environmental Protection Series 1/RM/13, July 1990, as amended;

(iv)

the Biological Test Method: Reference Method for Determining
Acute Lethality of Effluents to Daphnia Magna, Environment
Canada, Environmental Protection Series 1/RM/14, July 1990, as
amended;

(v)

the Biological Test Method: Test of Reproduction and Survival
Using the Cladoceran Ceriodaphnia dubia, Environment Canada,
Environmental Protection Series 1/RM/21, February 1992, as
amended;

(vi)

the Biological Test Method: Test of Larval Growth and Survival
Using Fathead Minnows, Environment Canada, Environmental
Protection Series 1/RM/22, February 1992, as amended;

for soil samples:
(i)

the Manual on Soil Sampling and Methods of Analysis, Lewis
Publishers, 1993, as amended; and

(ii)

theTest Methods for Evaluating Solid Waste, Physical/Chemical
Methods, USEPA, SW-846; September 1986,as amended; and

for waste analysis:
(i)

the Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, USEPA, SW-846, September 1986, as amended; or

(ii)

the Methods Manual for Chemical Analysis of Water and Wastes,
Alberta Research Council, Vegreville, Alberta, October 1996,
AECV96-M1, as amended; or

(iii)

the Toxicity Characteristic Leaching Procedure (TCLP) USEPA
Regulation 40 CFR261, Appendix II, Method No. 1311, as
amended; or
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(e)

2.3.2

(iv)

the Standard Methods for the Examination of Water and
Wastewater, American Public Health Association, American Water
Works Association, and the Water Environment Federation, as
amended.

(v)

the Industrial Waste Identification and Management Options, May
1996 as amended, and;

(vi)

the Alberta Use Guide for Waste Managers, May 1995, as
amended.

for decommissioning, all sampling procedures and analytical protocols
shall be pursuant to Guidance Manual on Sampling, Analysis and Data
Management for Contaminated Sites - Volume 1: Main Report, CCME
EPC-NCS62E, and Guidance Manual on Sampling, Analysis and Data
Management for Contaminated Sites - Volume II: Analytical Method
Summaries, CCME EPC-NCS66E, as amended.

The preservation, storage, and handling of all samples collected at the sampling
locations identified in this approval shall be in such a manner that the validity of the
samples is not compromised. The analysis of samples shall be in a laboratory with
documented quality assurance and quality control programs, including participation
in interlaboratory studies.

PART 3: CONSTRUCTION
SECTION 3.1: GENERAL
3.1.1

If construction of the Muskeg River Oil Sands Processing Plant has not
commenced by January 1, 2002, the approval holder shall apply for an
amendment to this approval, unless otherwise authorized in writing by the
Director.

SECTION 3.2: AIR
HEATERS, AND BOILERS
3.2.1

The approval holder shall design and construct all new boilers and heaters, which
have a capacity equal to or greater than 10.5 GJ/hr of energy input, at the plant to
meet the requirements prescribed in National Emission Guideline for
Commercial/Industrial Boilers and Heaters, Canadian Council for Ministers of the
Environment (March, 1998), unless otherwise authorized in writing by the Director.

STORAGE TANKS
3.2.2

The approval holder shall design and construct all new storage tanks at the plant
to meet the requirements prescribed in Environmental Guidelines for Controlling
Emissions of Volatile Organic Compounds from Aboveground Storage Tanks,
Canadian Council of Ministers of the Environment, Publication CCME-EPC-87E,
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and Secondary Containment for Above Ground Storage Tanks, AEP, September
1995, as amended, unless otherwise authorized in writing by the Director.
MONITORING EQUIPMENT
3.2.3

All new boilers and heaters which have a capacity equal to or greater than 10.5
GJ/hr of energy input at the plant shall be equipped with the capability required to
allow for the measurement and monitoring of emissions of oxides of nitrogen (for
emission verification) as prescribed in National Emission Guideline for
Commercial/Industrial Boilers and Heaters, Canadian Council of Ministers of the
Environment (March, 1998), unless otherwise authorized in writing by the Director.

3.2.4

The approval holder shall ensure that one ambient air monitoring station is
installed prior to June 1, 2000, which shall be designed to monitor on a continuous
basis concentrations of oxides of nitrogen, nitrogen dioxide, volatile organic
compounds, PM10, PM2.5, total reduced sulphur compounds, total hydrocarbons,
sulphur dioxide, wind speed and direction, in the vicinity of the plant, unless
otherwise authorized in writing by the Director.

3.2.5

All air monitoring systems shall be constructed and equipped with sampling
facilities as prescribed in the following documents:
(a)

the Alberta Stack Sampling Code, as amended;

(b)

the U.S. Code of Federal regulations 40 Part 60, Appendix B, as amended;

(c)

the Continuous Emission Monitoring System (CEMS) Code Ref.107,
Alberta Environment, as amended; and

(d)

the Air Monitoring Directive, Alberta Environment, as amended.

POLLUTION ABATEMENT EQUIPMENT
3.2.6

The approval holder shall install pollution abatement equipment (e.g. low NOx
burners) as specified in the application, unless otherwise required by this
approval, and unless as otherwise authorized in writing by the Director.

SUBMISSION AND ACCEPTANCE OF DETAILED DESIGN
3.2.7

The approval holder shall submit details about each of the following matters (plant
components) to the Director, and shall obtain written authorization to proceed
from that Director prior to commencing the construction or installation of the
subject matters (plant components):
(a)

boilers and heaters, which have a capacity equal to or greater than 10.5
GJ/hour of energy output with regards to stack dimensions, the amount of
emissions, and details demonstrating conformance with the requirements
prescribed in Emission Guidelines for Commercial/Industrial Boilers and
Heaters, Canadian Council of Ministers of the Environment, (March, 1998);
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(b)

the tailings Solvent Recovery Unit (TSRU) and associated facilities with
regards to efficiency, service factor, and the expected amount of emissions
of volatile organic compounds and potentially odorous compounds, as well
as a plan to prevent the release of untreated froth treatment tailings and
associated solvent directly to the tailings pond;

(c)

the diluted bitumen storage and shipping terminal adjacent to the plant
developed area with regards to the manner in which emissions of volatile
organic compounds and potentially odorous compounds will be controlled;
and

(d)

the design specifications, QA/QC program, and proposed location
(including site documentation) for the ambient air monitoring station that is
required in 3.2.4 of this approval.

DESIGN OF MINING AND EXTRACTION TRAIN
3.2.8

Prior to commencing mining or the construction of the extraction portion of the
plant, the approval holder shall submit a written report to the Director describing
the technology and practices that will be used to minimize emissions of volatile
organic compounds and oxides of nitrogen emissions from significant stationary
sources and mine mobile equipment. The report shall describe the options that
were considered for minimizing emissions from the mining and extraction
equipment.

SECTION 3.3: INDUSTRIAL WASTEWATER
3.3.1

3.3.2

The approval holder shall construct industrial wastewater control ponds as
described in the application and shall include, at a minimum, all of the following:
(a)

process water pond sized to hold all industrial wastewater and industrial
runoff from a 1 in 100 year, 24 hour precipitation event; and

(b)

tailings seepage collection system located to capture seepage from the
tailings pond internal dyke drains.

The approval holder shall construct polishing ponds as described in the
application and to meet the limits specified in Section 4.2 and shall include, at a
minimum, adequate retention time to remove 15 micron and greater sized particles
for all precipitation events up to and including a storm event.

SECTION 3.4: WASTE MANAGEMENT
3.4.1

The approval holder shall submit plans and specifications for the construction of
the on-site Class II landfill to the Director prior to commencement of construction
of the landfill.
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3.4.2

The approval holder shall construct the Class II landfill as authorized in writing by
the Director.

3.4.3

The approval holder is authorized to construct a Class III landfill above the
groundwater table and in accordance with the Code of Practice for Landfills,
Alberta Environment.

3.4.4

The approval holder shall submit the following information to the Director within 90
days of completion of construction of the Class II and Class III landfills and prior to
placing any waste in the landfill:
(a)

as built drawings; and

(b)

construction quality assurance and quality control reports.

3.4.5

The approval holder shall submit plans and specifications for the construction of a
waste storage area to the Director prior to commencement of construction of a
waste storage area.

3.4.6

The approval holder shall construct the waste storage area as authorized in
writing by the Director.

SECTION 3.5: DOMESTIC WASTEWATER
3.5.1

The approval holder shall submit plans and specifications for construction of the
domestic wastewater system to the Director and obtain a Letter of Authorization
prior to commencement of construction.

3.5.2

The approval holder shall submit all the following information to the Director within
90 days of completion of construction of the domestic wastewater system:
(a)

as built drawings; and

(b)

liner construction details and other information as specified in the Letter of
Authorization.

SECTION 3.6: WATERWORKS
3.6.1

The approval holder shall submit a copy of a detailed analysis of Quaternary
aquifer water (groundwater) to the Director and obtain written authorization from
the Director prior to use of water from the aquifer for waterworks.

3.6.2

At least 2 months prior to planned construction of the potable water system to use
raw water from the Athabasca River (surface water), the approval holder shall
submit detailed plans and specifications for written authorization from the Director.

3.6.3

The approval holder shall construct the waterworks systems to use groundwater
and surface water according to the application and as authorized in writing by the
Director.
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SECTION 3.7: LAND CONSERVATION
GENERAL
3.7.1

The approval holder shall conduct operations in a manner to minimize erosion and
sedimentation on reclaimed lands and on lands adjacent to the lease boundary.

3.7.2

The approval holder shall stabilize ditches and trenches that discharge directly to
natural watercourses and waterbodies in order to minimize erosion and sediment
input.

3.7.3

In addition to reporting pursuant to 2.1.1, the approval holder shall report to the
Conservation and Reclamation Inspector and implement any corrective action as
specified by the Conservation and Reclamation Inspector if any land surface
disturbance is required that is not authorized.

3.7.4

The approval holder shall immediately report to the Director any major
geotechnical failure and submit a remediation plan to the Director within the time
frame prescribed by the Director in writing.

3.7.5

The approval holder shall establish and maintain a buffer along the Muskeg River
as described in Drawing No. 001A-120-M-3001-A, dated June 10, 1999 in the
application, unless as otherwise authorized in writing by the Director.

3.7.6

All crossings of the Muskeg River installed for or by the approval holder shall be
constructed and maintained such that the Muskeg River is protected from dirt, road
runoff, and spills of any nature.

CLEARING AND TIMBER SALVAGE
3.7.7

The approval holder shall salvage merchantable timber as directed by the
Conservation and Reclamation Inspector.

3.7.8

The approval holder shall dispose of woody debris as directed by the Conservation
and Reclamation Inspector.

3.7.9

The approval holder shall not conduct tree and brush clearing activities between
April 1st and August 30th annually to protect nesting bird populations unless
authorized in writing by the Conservation and Reclamation Inspector.

CONSERVATION OF SOIL MATERIAL FOR RECLAMATION
3.7.10

The approval holder shall salvage topsoil to reclaim disturbed land to achieve
the land capability classes described in TABLE 5.2-A, unless as otherwise
authorized in writing by the Director.

3.7.11

The approval holder shall salvage topsoil to reclaim disturbed land to achieve, at
a minimum, the site index productivity for re-established commercial forests
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described as “good, moderate, and fair” components within TABLE 5.2-B, unless
as otherwise authorized in writing by the Director. The annual topsoil salvage
plan shall be confirmed according to the process outlined in 5.2.48.
3.7.12

The approval holder shall selectively salvage and store Class 1, 2, and 3 mineral
topsoils from the upland portions of the Muskeg River valley as described in
Drawing No. 001A-120-M-3001-A, dated June 10, 1999, in the application, unless
as otherwise authorized in writing by the Director.

3.7.13

When topsoil is stockpiled, the approval holder shall construct each stockpile as
follows:

3.7.14

(a)

stockpile foundations must be stable;

(b)

stockpiles shall not contain any materials that may cause stockpile
instability;

(c)

stockpiles shall be constructed to control wind and water erosion;

(d)

stockpiles shall be accessible and retrievable; and

(e)

stockpiles shall be managed to control weeds.

All topsoil stockpiles located on land to be mined shall be relocated prior to mining
or used for reclamation.

PART 4: OPERATIONS, LIMITS, MONITORING AND REPORTING
SECTION 4.1: AIR
OPERATIONS
4.1.1

The approval holder shall not emit any effluent streams to the atmosphere except
as provided in this approval.

4.1.2

The approval holder shall only emit effluent streams to the atmosphere from the
following sources:
(a)

stacks associated with boilers and heaters in accordance with 3.2.7 of this
approval;

(b)

slurry preparation units;

(c)

froth flotation vessels;

(d)

primary separation vessels;

(e)

froth de-aerator vents;
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(f)

storage tank vents;

(g)

flare stacks:

(h)

mine mobile equipment (trucks and shovels, conveyors and transfer points,
etc.);

(i)

exposed mine faces, active mining areas, the tailings pond, stockpiles;

(j)

space heaters; and

(k)

any additional utilities, processing unit, or sources associated with the
plant, for which the approval holder has obtained prior written authorization
from the Director.

4.1.3

In addition to any limits specified in this approval, the approval holder shall not
operate the process equipment, unless and until, the pollution abatement
equipment directly associated with the process equipment is fully operational.

4.1.4

Except as provided for by the Director in writing, the approval holder shall not emit
fugitive emissions or an air contaminant from any source not specified in 4.1.2,
that causes or may cause any of the following:
(a)

the impairment, degradation, or alteration of the quality of natural
resources; or

(b)

material discomfort, harm or adversely affect the well being or health of a
person; or

(c)

harm to property or to plant or animal life

4.1.5

The approval holder shall take all reasonable measures to ensure that a tailings
solvent recovery unit (TSRU) is operating effectively and efficiently when the froth
treatment units are in operation.

4.1.6

All effluent streams from the froth treatment units shall be processed through a
tailings solvent recovery unit (TSRU) to minimize solvent discharges to the tailings
ponds, except as provided in 4.1.7.

4.1.7

The approval holder shall only bypass the TSRU when the following conditions
occur:
(a)

operational conditions that are described in the TSRU operational plan in
3.2.7 (b); or

(b)

as otherwise authorized in writing by the Director.
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4.1.8

If the bypass of the TSRU results in odour complaints being received by the
approval holder, or the Department of Environment, the approval holder shall take
all reasonable measures to address the odour complaints.

4.1.9

Any bypasses which occur in accordance with 4.1.7 shall be reported annually in
accordance with 4.1.20(h), unless otherwise authorized or directed in writing by
the Director.

MONITORING AND REPORTING
4.1.10

The approval holder shall monitor as required in TABLE 4.1-A, unless otherwise
authorized in writing by the Director.

4.1.11

The approval holder shall report as required in TABLE 4.1-A.

TABLE 4.1-A: SOURCE MONITORING OF EMISSIONS
EMISSION SOURCE

PARAMETER

Stacks For All Boilers
and Heaters With
Capacities Equal to
or Greater Than 10.5
GJ/hr

< Oxides of Nitrogen
Expressed as
Equivalent Nitrogen
Dioxide
< Total Effluent
Stream Flow Rate
(Volume)
< Temperature

Stacks For All Boilers
and Heaters With
Capacities Greater
Than 105 GJ/hr

< Oxides of Nitrogen
Expressed as
Equivalent Nitrogen
Dioxide
< Total Effluent
Stream Flow Rate
(Volume)
< Temperature

Stacks For Any
Boilers and Heaters
With Capacities
Greater Than 264
GJ/hr

< Oxides of Nitrogen
Expressed as
Equivalent Nitrogen
Dioxide
< Total Effluent
Stream Flow Rate
(Volume)

4.1.12

SAMPLING
FREQUENCY

METHOD OF
MONITORING

METHOD OF
ANALYSIS

REPORTING
FREQUENCY

Initial
Verification
Test

Manual stack
survey

Alberta Stack
Sampling
Code

Month After
the Survey is
Done

One Time Per
Year

Manual stack
survey

Alberta Stack
Sampling
Code

Month After
the Survey is
Done

Continuous

Continuous
Emission
Monitor

CEMS Code

Annually

REPORT
TO

Director

The approval holder shall conduct, operate and maintain, and report on ambient
air monitoring in the following manner:
(a)

participate in the Wood Buffalo Environmental Association ambient air
monitoring network;

(b)

one continuous ambient air quality monitoring station, which is specified in
3.2.4.
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4.1.13

In a manner satisfactory to the Director, the approval holder shall conduct and
report on environmental effects monitoring (biomonitoring).

4.1.14

In a manner satisfactory to the Director, the approval holder shall participate in,
and report on, an acid deposition monitoring program for aquatic ecosystems that
shall begin 12 months prior to start-up of the extraction portion of the plant.

4.1.15

In a manner satisfactory to the Director, the approval holder shall submit, or cause
to be submitted, the monitoring reports referred to 4.1.12, 4.1.13 and 4.1.14
containing the monitoring information collected in accordance with the
requirements of this approval.

4.1.16

The monitoring programs referred to in 4.1.13, and 4.1.14 shall be conducted
through participation in one or more of the following programs:
(a)

the Wood Buffalo Environmental Association, Terrestrial Environmental
Effects Monitoring program; or

(b)

the Oil Sands Regional Aquatics Monitoring Program (RAMP); or

(c)

a program initiated by the approval holder;or

(d)

another program authorized in writing by the Director.

4.1.17

Prior to start-up of the extraction portion of the plant, the approval holder shall
submit a Fugitive VOC Emissions and Leak Detection and Repair program in
accordance with the Environmental Code of Practice for the Measurement and
Control of Fugitive VOC Emissions from Equipment Leaks published by the
Canadian Council of Ministers of the Environment, Publication CCME-EPC-73E,
October, 1993, unless otherwise authorized in writing by the Director.

4.1.18

The approval holder shall implement the program referred to in 4.1.17, as
prescribed by that Director.

4.1.19

The approval holder shall notify the Director, in writing, a minimum of two weeks
prior to any manual stack survey that is required to be conducted by this
approval.

4.1.20

The approval holder shall submit, or cause to be submitted, an annual air
emissions summary and evaluation report to the Director on, or before, March 15
of the year following the year in which the information was collected. The report
shall contain the following information:
(a)

a current map of the location of all ambient air monitoring stations required
by this approval, and a discussion of any changes that were made to the
monitoring program during the year;
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(b)

a summary of the number of continuous ambient air monitoring readings
which were greater than the Alberta Ambient Air Quality Guidelines per
month;

(c)

a discussion of the likely reasons, and any mitigative measures taken, for
ambient air quality readings which were greater than the Alberta Ambient
Air Quality Guideline;

(d)

a summary of trends of ambient air quality readings over the previous five
years on a year-to-year basis;

(e)

monthly frequency distribution tables and average of readings;

(f)

frequency distribution for hourly wind speed and direction;

(g)

a summary of source monitoring conducted in accordance with TABLE 4.1A;

(h)

an overview of the operation and performance of air emissions control
equipment, and a summary of plant modifications and operational changes
that may affect atmospheric emissions;

(i)

in addition to reporting pursuant to 2.1.1, a summary of any readings from
source emission monitoring that exceeded approval limits and a discussion
of the causes and remedial actions taken;

(j)

an inventory of THC/VOC emissions including the results of fugitive VOC
emissions monitoring for the year that fugitive VOC monitoring was
completed;

(k)

an inventory of oxides of nitrogen emissions from all significant sources,
including mobile sources, including a description of the calculation or
measurement methods that were used to quantify the emissions;

(l)

a summary of the approval holder's efforts to minimize and reduce all
atmospheric emissions (including greenhouse gases), and an outline of
steps or procedures which will be taken to minimize future emissions;

(m)

the status and results of the environmental effects monitoring
(biomonitoring) required in 4.1.13 including:
(i)

a summary of the data and the results of monitoring conducted
during the previous year after the approval holder has been
operating the plant for one year,

(ii)

a description of the monitoring program planned for the present
year, and
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(iii)

(n)

a description of the approval holder's plans for consultation with
other stakeholders during the present year regarding the design
and results of the biomonitoring program;

the status and results of the acid deposition monitoring required in 4.1.14
including:
(i)

a summary of the data and the results of acidification monitoring
conducted during the previous year for aquatic ecosystems, after
the approval holder has been operating the extraction portion of the
plant for one year;

(ii)

a summary of the data and results of any related acid deposition
modelling studies conducted during the previous year;

(iii)

a description of the monitoring program planned for the present
year; and

(iv)

a description of the approval holder's plans for consultation with
other stakeholders during the present year regarding the design
and results of the acid deposition monitoring program;

(o)

a description of the approval holder’s participation in multi-stakeholder
forums that include the collection of long-term air quality and human
exposure monitoring data as required in 4.1.34;

(p)

a description of the approval holder’s consultation with the community of
Fort McKay in establishing, monitoring, and reporting of community based
air quality notification levels;

(q)

a summary of the results of any other air related monitoring that was
conducted to fulfil the requirements of this approval; and

(r)

any other information requested in writing by the Director.

SPECIAL CONDITIONS
MINE MOBILE EMISSION SOURCES
4.1.21

The approval holder shall submit a plan to the Director for a program to study and
minimize all emissions, where practicable, from mine mobile equipment,
particularly oxides of nitrogen emissions.

4.1.22

Unless otherwise authorized in writing by the Director, the plan, referred to in
4.1.21, shall be submitted 6 months prior to start-up of the extraction portion of the
plant:

4.1.23

Unless otherwise authorized in writing by the Director, the plan referred to in
4.1.21 shall include:
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4.1.24

(a)

the methods that will be used to quantify and verify the emissions from the
mobile sources;

(b)

the procedures that will be undertaken to minimize emissions of particulate
matter from road dust;

(c)

the procedures that will be implemented to ensure that all new and
replacement mining vehicles and engines are equipped with effective
emission control technology that meets the latest United States
Environmental Protection Agency emission standards for off road heavyduty diesel vehicles as amended from time to time; and

(d)

any other procedures that the approval holder proposes to implement to
study and minimize emissions from mobile sources.

The approval holder shall implement the plan referred to in 4.1.21 upon written
acceptance, and as modified, by the Director.

STUDY OF GROUND-LEVEL OZONE
4.1.25

The approval holder shall participate in the Wood Buffalo Environmental
Association Ozone Modelling Working Group until its conclusion.

STUDY OF VOC AND TRS EMISSIONS
4.1.26

The approval holder shall submit a plan to the satisfaction of the Director to
quantify and characterize the emissions of volatile organic compounds (VOC's)
and TRS compounds from fugitive and point sources.

4.1.27

Unless otherwise authorized in writing by the Director, the plan referred to in
4.1.26 shall be submitted 6 months prior to start-up of the extraction portion of the
plant.

4.1.28

The VOC and TRS monitoring plan referred to in 4.1.26 shall include monitoring of
the following:
(a)

slurry preparation units;

(b)

extraction process vents;

(c)

froth de-aerator vents;

(d)

tank vents;

(e)

tailings ponds;

(f)

exposed oil sand mining areas;
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(g)

mobile sources; and

(h)

any other significant fugitive or point sources.

4.1.29

The plan referred to in 4.1.26 shall include annual monitoring of tailings pond
emissions, unless otherwise authorized in writing by the Director.

4.1.30

The approval holder shall implement the plan referred to in 4.1.26, upon written
acceptance, and as modified, by the Director.

OXIDES OF NITROGEN EMISSIONS
4.1.31

The approval holder shall compile a written report on oxides of nitrogen emissions
from the plant.

4.1.32

The approval holder shall submit the report referred to in 4.1.31 to the Director by
June 1, 2005, unless otherwise authorized in writing by the Director.

4.1.33

Unless otherwise authorized in writing by the Director, the report referred to in
4.1.31 shall include:
(a)

an inventory of oxides of nitrogen from all significant sources at the plant,
including a description of the calculation or measurement methods that
were used to quantify the emissions;

(b)

a comparison of the total annual average emission rate (in tonnes per day
of oxides of nitrogen) to the annual average emission rate that was stated
in the application, and if the rate of emissions is larger than the annual
emission rate in the application, a description of the events and
circumstances that led to the emission rate being higher;

(c)

an outline of the steps and measures which have been taken by the
approval holder to minimize emissions of oxides of nitrogen; and

(d)

a discussion on progress that has been made towards achieving a
reduction in the total emission rate of oxides of nitrogen from the mine fleet
to 15% below the annual average rate over the life of the project that was
stated in the application; and

(e)

if the reduction has not yet been achieved, then a description of the most
technically feasible and cost-effective reduction steps or measures that
could be undertaken to reduce the emission rate of oxides of nitrogen to
15% below the annual average emission rate that was stated in the
application, and an estimate of the time that will be required to implement
the reduction steps or measures.
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PARTICIPATION IN LONG-TERM AIR QUALITY AND HUMAN EXPOSURE
MONITORING STUDIES
4.1.34

The approval holder is expected to participate in multi-stakeholder forums that
include the collection of long-term air quality and human exposure monitoring data
to improve future health impact assessments and further the understanding of the
links between air quality and human health. Participation may be in the form of,
though not be limited to, providing financial and in-kind support, scientific
guidance, and consultation with regional stakeholders.

SECTION 4.2: INDUSTRIAL WASTEWATER
OPERATIONS
4.2.1

The approval holder shall not release any contaminants from the plant to the
surrounding watershed except as authorized under this approval.

4.2.2

The approval holder shall not release industrial wastewater to the environment.
Industrial wastewater shall be contained in the industrial wastewater control
system for use as recycle water.

4.2.3

Muskeg dewatering and other water resulting from the plant clearing, shall be
directed to polishing ponds, tailings pond, freshwater pond or recycle water
pond.

4.2.4

Polishing ponds shall not receive industrial wastewater, industrial runoff or
domestic wastewater.

4.2.5

The approval holder shall prepare a Best Management Practices (BMP) Plan and
retain it at the plant. The BMP Plan shall be kept current to plant operations and
be maintained in accordance with the Best Management Practices and Spill
Response Guidance Document, Alberta Environmental Protection, July 1994, as
amended.

LIMITS
4.2.6

Releases from the polishing ponds shall not exceed the limits specified in TABLE
4.2-A, with the exception of 4.2.7.

4.2.7

When upstream Muskeg River conditions create dissolved oxygen concentrations
less than those specified in TABLE 4.2-A, the approval holder shall ensure that the
minimum dissolved oxygen concentration in the discharge is 90% of the natural,
upstream concentrations.
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TABLE 4.2-A: LIMITS - POLISHING PONDS
LIMITS
Concentration in Milligrams per Litre
(Unless Otherwise Specified)

PARAMETER

Total Suspended Solids
(until May 30, 2001)
Total Suspended Solids
(effective June 1, 2001)
5 Day Biochemical Oxygen Demand
(until May 30, 2001)
5 Day Biochemical Oxygen Demand
(effective June 1, 2001)
Dissolved Oxygen (D.O.)
(These are Minimum Levels)
Ammonia-Nitrogen
Acute Lethality Test Using Rainbow
Trout (Oncorhynchus mykiss)
pH
Floating Solids
Visible Foam
Oil or Other Substances

Maximum daily (except D.O.)
The Greater of:
<10 mg/L Above Muskeg River
Upstream Sample, or
< 50 mg/L
The Greater of:
<10 mg/L Above Muskeg River
Upstream Sample, or
< 25 mg/L
The Greater of:
<Muskeg River Upstream Sample, or
< 7 mg/L
The Greater of:
<Muskeg River Upstream Sample, or
< 5 mg/L
5.0
2.5

Monthly or Weekly Average

Weekly Average
6.5
Monthly average
1.0

100% Survival in 100% Discharge
Sample
6.0 - 9.5 pH units
Not Present Except in Trace
Amounts
Not Present Except in Trace
Amounts
Not Present in Amounts Sufficient to
Create a Visible Film or Iridescent
Sheen

MONITORING AND REPORTING
4.2.8

The approval holder shall monitor the contents of the polishing ponds as
specified in TABLE 4.2-B prior to release and throughout the release period,
unless as otherwise authorized in writing by the Director.

4.2.9

The approval holder shall sample, or cause to be sampled, the Muskeg River at a
permanent monitoring station upstream of any discharges or potential seepage
from the plant and at a permanent monitoring station downstream of discharges or
potential seepage from the plant. Samples from these two stations shall be
collected and analysed as specified in TABLE 4.2-B, unless as otherwise
authorized in writing by the Director.

4.2.10

The approval holder shall conduct, or cause to be conducted, aquatic
environmental effects monitoring to monitor potential effects on water and
sediment quality, resident aquatic biota, including, but not limited to, fisheries,
benthos and aquatic habitat potentially affected by the plant.

4.2.11

The aquatic environmental effects monitoring specified in 4.2.10 shall be
conducted by the approval holder, or alternatively, through participation in the Oil
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Sands Regional Aquatic Monitoring Program (RAMP), or another program as
authorized in writing by the Director.
4.2.12

The approval holder shall submit a plan describing the actions to be implemented
if significant adverse effects are determined as a result of the aquatic
biomonitoring implemented under 4.2.10.

4.2.13

The plan referred to in 4.2.12 shall be submitted to the Director by December 1,
2004, unless otherwise authorized in writing by the Director.

4.2.14

The approval holder shall submit to the Director by March 31, 2004, a written
report assessing the potential for fish tainting from CT release water, unless
otherwise authorized in writing by the Director.

4.2.15

If the potential for fish tainting is confirmed, the report referred to in 4.2.14, shall
identify the likely sources of the contaminants responsible for fish tainting and
follow-up studies or measures to be taken to eliminate the fish tainting sources if
they are attributed to activities authorized by this approval.

4.2.16

The approval holder shall implement any follow-up studies or measures proposed
upon written acceptance, and as modified, by the Director.

4.2.17

The approval holder shall submit a Monthly Wastewater Report to the Director on
or before, the end of the month following the month in which the information was
collected, unless otherwise authorized in writing by the Director.

4.2.18

The monthly report referred to in 4.2.17 shall contain the following information:
(a)

a summary of all monitoring data collected for TABLE 4.2-B;

(b)

in addition to reporting pursuant to 2.1.1, a summary of any approval
contraventions; and

(c)

any other information related to water quality and discharges at the plant.

4.2.19

The approval holder shall submit an Annual Wastewater Report to the Director.

4.2.20

The Annual Wastewater Report referred to in 4.2.19 shall contain the following
information:
(a)

with respect to muskeg dewatering, all data collected in accordance with
4.2.8 and pertinent data from 4.2.9, including a trend analysis comparison
with relevant guidelines, appropriate charts/graphs to demonstrate
historical performance of each parameter, and an interpretation of the
results of the monitoring;

(b)

with respect to industrial wastewater:
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(c)
4.2.21

(i)

a general statement on the performance of the industrial
wastewater and industrial runoff management program during
the previous year, and a comment on any planned alterations or
extensions in the coming year;

(ii)

a record of the quantity of substances which have been added to or
consumed in the plant's industrial process and which may have an
effect on the quality of the industrial wastewater generated. The
National Pollutant Release Inventory regulation shall be used as a
guide on which substances to record and report;

(iii)

the volume of liquid (including solids fraction) discharged to the
tailings pond during each calendar month;

(iv)

the volume of liquid recycled to the plant from the tailings pond
during each calendar month;

(v)

the free water level in the tailings pond at the end of each calendar
month; and

(vi)

results and status of any industrial wastewater characterization
and review conducted over the previous year in conjunction with
Section 4.2; and

(vii)

a cumulative effects analysis for the Muskeg and Athabasca Rivers,
by comparing changes in loadings to the rivers over the previous
few years using RAMP data.

the aquatic environmental effects monitoring data collected in accordance
with 4.2.10.

The approval holder shall submit the Annual Wastewater Report on or before April
30 of the following year in which the information on which the report is based was
collected, unless otherwise authorized in writing by the Director.
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TABLE 4.2-B MONITORING AND REPORTING
POLISHING PONDS AND MUSKEG RIVER
MONITORING
Parameter, Test, or
Reporting Requirement
Flow (in cubic metres/D)

Frequency

REPORTING
Sample Type

REPORT

Sampling
Location

Monthly

Annually

Daily

Totalizer

A

Yes

Yes

Total Suspended Solids (in
mg/L)

3 Per Week

Composite or
Grab

A&B

5 Day Biochemical Oxygen
Demand

1 Per Week

Composite or
Grab

A&B

(Provide
Annual
Summary of
Data by March
15)

Dissolved Oxygen
(in mg/L)

3 Per Week
(Oct. 1 to March
31 only)

Composite or
Grab

A&B

(On or Before
the End of the
Month
Following the
Month in Which
the Information
Was Collected)

Ammonia-Nitrogen
(in mg/L)

1 Per Week

Composite or
Grab

A&B

Number of
Copies
Required: 2

pH

3 Per Week

Composite or
Grab

A

Number of
Copies
Required
1

1 Per Month
(For 1 year)
1 Per Quarter
year
(Thereafter)

Composite or
Grab

A

1 Per Month
(For 1 year)
1 Per Quarter
year
(Thereafter)

Composite or
Grab

96-Hour Acute Lethality Test
Using Rainbow Trout
(Oncorhynchus mykiss)

48-Hour Static Acute
Lethality Test Using Daphnia
magna

Total Dissolved Organic
Carbon
(in mg/L)

Director
A

Once/Month

Composite or
Grab

A&B

Total Dissolved Iron
( in mg/L)

Once/Month

Composite or
Grab

A&B

Total Dissolved Manganese
(in mg/L)

Once/Month

Composite or
Grab

A&B

Chronic Lethality Test Using
Ceriodaphnia and Fathead
Minnows

Once Per
Quarter year

To

Composite or
Grab

A, & B

all inorganic parameters,
except chlorine and
nitrosamines, listed in the
Guidelines for Freshwater
Aquatic Life of the Canadian
Water Quality Guidelines,
CCREM,1988, as amended;

Once Per
Quarter year

Composite or
Grab

A, B & C

Biological Oxygen Demand,
Dissolved Organic Carbon,
Benzene, Toluene, Ethyl
Benzene, Xylene (BTEX),
Chemical Oxygen Demand,
Chloride, Color, Naphthenic
acids, Oil & Grease, Phenols,
Polyaromatic Hydrocarbons,
Sulphate, Total Phosphorus,
Total Dissolved Solids,
Temperature, Total Sulfide,
Total Suspended Solids;

Once Per
Quarter year

Composite or
Grab

A, B & C

A = discharge point of polishing pond, prior to mixing with the Muskeg River
B = the Muskeg River Upstream sampling location, upstream of the plant seepages and discharges
C = the Muskeg River Downstream sampling location, downstream of the plant seepages and discharges
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SECTION 4.3: WASTE MANAGEMENT
OPERATIONS
4.3.1

Hazardous waste or hazardous recyclables stored in containers or tanks shall be
stored in accordance with the Hazardous Waste Storage Guidelines, Alberta
Environment, June 1988, as amended.

4.3.2

All full containers which hold waste or any empty un-rinsed containers which
held waste shall be stored in a waste storage area.

4.3.3

All waste that is unloaded shall be immediately transferred to a waste storage
area.

4.3.4

Wastes shall only be transferred at designated transfer areas designed to contain
spills and leaks.

4.3.5

The approval holder shall provide and maintain a minimum of 1.2 m aisle space to
allow inspection, unobstructed movement of personnel, fire protection equipment,
spill control equipment and decontamination equipment to any area of the waste
storage area. Inspection aisles shall be arranged such that each drum is exposed
to view from at least one side.

4.3.6

The approval holder shall dispose of waste generated at the plant only to facilities
holding a current approval or registration under the Act to dispose of that type of
waste, or to facilities approved by a local environmental authority outside of
Alberta.

4.3.7

Incompatible substances shall be prevented from mixing by a dyke, berm, wall or
other device.

4.3.8

A sign stating "WASTE STORAGE AREA" shall be posted at each entrance to the
waste storage area.

4.3.9

The following wastes generated at the plant may be disposed in landfills at the
plant:
(a)

non-hazardous spill clean up materials;

(b)

general refuse; and

(c)

other on-site generated non-hazardous solid wastes.

4.3.10

No other waste shall be disposed of at the plant unless as otherwise authorized in
writing by the Director.

4.3.11

The approval holder shall not landfill any hazardous or liquid wastes at the
approved sites referenced in 3.4.2 and 3.4.3.
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MONITORING
4.3.12

The approval holder shall identify all waste streams generated at the plant, not
including industrial wastewater effluent or gaseous emissions.

4.3.13

The approval holder shall measure the quantity of each waste stream.

REPORTING
4.3.14

The approval holder shall compile an Annual Waste Management Summary report
as indicated in TABLE 4.3-A pursuant to the Industrial Waste Identification and
Management Options, May 1996 as amended, and the Alberta User Guide for
Waste Managers, May 1995, as amended.
TABLE 4.3-A ANNUAL WASTE MANAGEMENT SUMMARY

Waste Name

Uniform Waste Code

WC

PIN

Class

Quantity (kg or L)

Mgmt

Hazardous

Non-

Disposal Location

Plant

Other

Hazardous.

TOTAL

4.3.15

The Annual Waste Management Summary report shall be submitted to the
Director by March 15 of each year for the wastes generated in the previous year,
unless otherwise authorized in writing by the Director.

SECTION 4.4: DOMESTIC WASTEWATER
OPERATIONS
4.4.1

The approval holder shall operate and maintain a domestic wastewater system at
the plant which shall include:
(a)

domestic wastewater collection systems;

(b)

a domestic wastewater treatment plant, consisting of a mechanically
aerated facultative lagoon or an activated sludge wastewater treatment
plant; and

(c)

treated domestic wastewater outfalls discharging to the recycle pond.
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4.4.2

All domestic wastewater generated during the construction and operating phases
at the plant shall be directed to the domestic wastewater treatment plant.

4.4.3

All treated domestic wastewater from the final storage cells of the mechanically
aerated ponds or an activated sludge wastewater treatment plant shall be
discharged to the recycle pond, subject to 4.4.7.

4.4.4

The day to day operation of the domestic wastewater treatment plant and the
domestic wastewater collection system shall be directly supervised by a certified
operator who holds a certificate valid for that system.

4.4.5

The approval holder shall not dispose of sludge, unless otherwise authorized in
writing by the Director.

4.4.6

The approval holder shall not use any chemicals in the domestic wastewater
treatment process except as provided in this approval, or as otherwise authorized
in writing by the Director.

LIMITS
4.4.7

Releases from the domestic wastewater treatment facility shall not exceed the
limits specified in TABLE 4.4-A.
TABLE 4.4-A: DOMESTIC WASTEWATER LIMITS
PARAMETERS FOR TREATED DOMESTIC
WASTEWATER
CBOD5
TSS

LIMIT
25 mg/L monthly arithmetic average of the weekly composite
samples
N/A

MONITORING AND REPORTING
4.4.8

The approval holder shall monitor the domestic wastewater treatment facility prior
to discharge to the recycle pond as required in TABLE 4.4-B.

4.4.9

The approval holder shall report as required in TABLE 4.4-B.
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TABLE 4.4-B: DOMESTIC WASTEWATER MONITORING AND REPORTING

PARAMETER

CBOD5

FREQUENCY

Once/ week

SAMPLE
TYPE

Grab

SAMPLING
LOCTION

REPORTING FREQUENCY
MONTHLY

Treated
domestic
wastewater
prior to
discharge to
recycle pond

ANNUALLY

SPECIAL

REPORT
TO

x

Director

TSS

Once/week

Grab

Treated
domestic
wastewater
prior to
discharge to
recycle pond

x

SECTION 4.5: WATERWORKS
OPERATIONS
4.5.1

When groundwater is used, for potable purposes, the approval holder shall
operate and maintain a waterworks system at the plant which shall include all of
the following:
(a)

a water supply from a well drilled into the Quaternary aquifer;

(b)

a water treatment plant with treatment capabilities for all the following:
(i)

aeration,

(ii)

chlorination,

(iii)

filter for iron and manganese control,

(iv)

disinfection,

(c)

a treated water reservoir;

(d)

a water distribution network; and

(e)

unless otherwise authorized in writing by the Director.

APPROVAL NO.
20809-00-01
Page 33 of 51

TERMS AND CONDITIONS ATTACHED TO APPROVAL
4.5.2

When surface water is used, for potable purposes, the approval holder shall
operate and monitor a waterworks system at the plant which shall include all of
the following:
(a)

a raw water reservoir;

(b)

a water treatment plant with treatment capabilities for:
(i)

pretreatment chlorination,

(ii)

flocculation,

(iii)

clarification,

(iv)

dual media filtration, and

(v)

disinfection,

(c)

a treated water reservoir; and

(d)

a water distribution system within the plant boundary.

4.5.3

All clarifier blowdown shall be discharged to the tailings pond, recycle water pond,
or to a polishing pond.

4.5.4

All filter-to-waste shall be discharged to the tailings pond, recycle water pond or to
a polishing pond.

4.5.5

All backwash water shall be shall be discharged to the tailings pond, recycle water
pond, or to a polishing pond.

4.5.6

The approval holder shall not add any chemicals to the waterworks system except
as otherwise authorized in writing by the Director.

4.5.7

The waterworks system using groundwater is classified as water treatment Class I
and water distribution system Class I.

4.5.8

The waterworks system using surface water is classified as water treatment Class
II and distribution system Class II.

4.5.9

The operations of the waterworks system shall be supervised directly by Certified
Operator(s) who hold(s) a valid Level II Water Treatment Certificate.

4.5.10

If free chlorine residual in the water distribution system is less than 0.1 mg/L, the
approval holder shall take the following action to increase the residual in addition
to reporting pursuant to 2.1.1:
(a)

flush the mains and retest for chlorine residuals; and
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(b)

4.5.11

4.5.12

4.5.13

increase monitoring to a minimum of once (1) per hour until the daily
average chlorine residual meets the chlorine residual limits specified in
TABLE 4.5-A or TABLE 4.5-B.

If chlorine residual in the water after 20 minutes of contact is less than 0.2 mg/L,
the approval holder shall immediately take the following action in addition to
reporting pursuant to 2.1.1:
(a)

stop water production until the residual is increased to 0.5 mg/L, and

(b)

report to the Regional Engineer.

If any sample contains confluent growth or total coliforms of 1/100 mL to 10/100
mL inclusive, the approval holder shall take the following action in addition to
reporting pursuant to 2.1.1:
(a)

immediately flush the site from which the sample was drawn until the
approval holder meets the chlorine residual limits specified in TABLE 4.5-A;
and

(b)

take a second sample to verify that confluent growth or total coliforms are
less than 10/100 mL.

In addition to reporting pursuant to 2.1.1, the approval holder shall report to the
Regional Engineer and implement any corrective action as specified by the
Regional Engineer if any of the following occur:
(a)

two consecutive samples from the same site show confluent growth or total
coliforms of 1/100 mL to 10/100 mL inclusive; or

(b)

any single sample contains total coliforms of more than 10/100 mL or
faecal coliforms; or

(c)

two or more samples from two or more different sites show total coliforms
or faecal coliforms; or

(d)

treated water turbidity entering the distribution system exceeds 1.0 NTU.

LIMITS
4.5.14

When groundwater is used, the waterworks system shall be operated to comply
with the limits specified in TABLE 4.5-A.
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TABLE 4.5-A WATERWORKS LIMITS – GROUNDWATER SOURCE

PARAMETERS

Volume of Treated Water
pH of Treated Water

not applicable

Entering treated water reservoir

6.5 - 8.5

Entering the distribution system

Free Chlorine Residual of
Treated Water

> 0.5 mg/L

After 20 minutes of contact

Free Chlorine Residual of
Treated Water

> 0.1 mg/L

Within the distribution system

< 0.3 mg/L

Entering the water distribution system

< 0.08 mg/L

Entering the water distribution system

Iron in Treated Water
Manganese in Treated Water

4.5.15

SAMPLING
LOCATION

LIMIT

When surface water is used, the waterworks system shall be operated to comply
with the limits specified in TABLE 4.5-B.

TABLE 4.5-B: WATERWORKS LIMITS – SURFACE WATER SOURCE
PARAMETERS

DESIGNATED SAMPLING
LOCATION

LIMIT

Volume of Treated Water

Entering distribution system/treated
water reservoir

Volume of Raw Water

Entering water treatment plant

Turbidity of Treated Water

Entering the water distribution system

< 1 NTU for 95% of samples per month

Prior to entering treated water
reservoir
Prior to entering treated water
reservoir
Prior to entering treated water
reservoir
Random location in the water
distribution system

< 1 NTU if raw water turbidity is greater than
2.5 NTU
< 0.8 NTU if raw water turbidity is 1.6 - 2.5
NTU
< 50% of raw water turbidity if raw water
turbidity is less than 1.6 NTU

Entering the water distribution system

6.5 - 8.5

Turbidity of Treated Water

Turbidity of Treated Water
pH of Treated Water

4.5.16

< 5 NTU

The waterworks system shall be maintained and operated to produce and
distribute water which meets the maximum acceptable concentration limits
specified in the GCDWQ including but not limited to, the limits as specified in
TABLE 4.5-A and TABLE 4.5-B.

MONITORING AND REPORTING
4.5.17

When groundwater is used, the approval holder shall monitor the waterworks
system as required in TABLE 4.5-C.
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4.5.18

When groundwater is used, the approval holder shall report as required in
TABLE 4.5-C.
TABLE 4.5-C: WATERWORKS MONITORING AND REPORTING
GROUNDWATER SOURCE

PARAMETERS
Raw
Water

pH

FREQUENCY

SAMPLE
TYPE

SAMPLING
LOCATION

REPORTING FREQUENCY
MONTHLY ANNUALLY
SPECIAL

Daily

Grab

prior to chemical
addition

4

Treated
Water

Volume

Daily

Continuous

Treated
Water

pH

Daily

Grab

Entering the
Treated Water
Reservoir
Entering the
Distribution
System

4
4
4
4

Treated
Water

Iron

Daily

Grab

Prior to entering
treated water
reservoirs

Treated
Water

Manganese

Daily

Grab

Prior to entering
treated water
reservoirs

4

Treated
Water

Free
Chlorine
Residual

Daily

Grab or
continuous

After 20 minutes
of contact

4

Treated
Water

Free
Chlorine
Residual

Weekly

Grab

Random location
within the
distribution
system

4

Bacteria

4 times/
month

Grab

Random location
within the
distribution
system

4

Treated
Water

REPORT
TO

4

4.5.19

When surface water is used, the approval holder shall monitor the waterworks
system as required in TABLE 4.5-D.

4.5.20

When surface water is used, the approval holder shall report as required in
TABLE 4.5-D.

4.5.21

When surface water is used, the approval holder shall immediately report to the
Director if any equipment used for disinfection fails or is shut down.

Director
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TABLE 4.5-D: WATERWORKS MONITORING AND REPORTING
SURFACE WATER SOURCE
PARAMETERS

FREQUENCY

SAMPLE
TYPE

SAMPLING
LOCATION
Prior to
chemical
addition
Prior to
chemical
addition
Prior to
chemical
addition
Treated
water
reservoir
Entering
treatment
plant
Prior to
entering
treated
water
reservoirs
Random
location in
the water
distribution
system
Entering the
water
distribution
system
After a
minimum of
20 minutes
of contact
Random
location in
the water
distribution
system

REPORTING FREQUENCY
MONTHLY

ANNUALLY

Raw Water
Turbidity

Once per day

Grab

Raw Water pH

Once per day

Grab

Raw Water
Temperature

Once per day

Grab

Treated Water
Volume

Daily

Continuous

Raw Water
Volume

Once per day

Continuous

Treated Water
Turbidity

Once per day

Continuous

Turbidity of
Water Within the
Distribution
System

Once per
week

pH of Treated
Water

Once per day

Grab

Free Chlorine
Residual of
Treated Water

Once per day

Grab

Free Chlorine
Residual of
Treated Water

Once per day

Grab

Name,
concentration
and dosage of
the chemicals
added

Once per day

N/A

To the water
treatment
process

4

Bacteria in
Treated Water
(Bacteriological
examination)

4 samples per
month (or as
required by the
GCDWQ)

Grab

Random
location in
the water
distribution
system

4

Grab

SPECIAL

REPORT
TO

4
4
4
4
4

4

4
Director
4

4

4
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4.5.22

If the waterworks treatment plant is not operated on any calendar day, then:
(a)

monitoring is not required on that calendar day; and

(b)

the monitoring report shall indicate that the waterworks treatment plant did
not produce water on that day.

4.5.23

When groundwater is used, in addition to 4.5.17, the approval holder shall draw a
minimum of one grab sample per year of treated well water and shall conduct
chemical analysis on this sample for Turbidity, TDS, Calcium, Iron, Manganese,
Hardness, Sodium, NO2-N, NO3-N, TKN, NH3-N, T-Alkalinity, Fluoride, Dissolved
Organic Carbon, Aluminum, Copper, Lead and any other parameters as may be
required in writing from time to time by the Regional Engineer.

4.5.24

When surface water is used, in addition to 4.5.19, the approval holder shall draw a
minimum of, two samples of treated water each year, one grab sample during the
winter and one grab sample during the summer (with a minimum of four months
between sampling), from the treated water entering the distribution system and
conduct chemical analysis on those samples for:
(a)

turbidity, TDS, calcium, magnesium, hardness, sodium, NO2-NO3, TKN,
NH3-N, T-Alkalinity, Fluoride, Nitrite-N, Total Organic Carbons (TOC),
Aluminum, Copper, Lead, THMs;

(b)

any other parameters as may be required in writing by the Regional
Engineer; and

(c)

analyses shall be conducted by an independent laboratory.

4.5.25

The approval holder shall submit an annual waterworks summary report to the
Director on, or before, March 15 of the year following the year in which the
information was collected, unless otherwise authorized in writing by the Director.

4.5.26

The report referred to in 4.5.25 shall contain the following information:
(a)

each parameter monitored as outlined in TABLE 4.5-C and TABLE 4.5-D;

(b)

a maximum and minimum daily value of each parameter monitored as
outlined in TABLE 4.5-C and TABLE 4.5-D;

(c)

the result of the chemical analysis of water samples as required in 4.5.23
and 4.5.24;

(d)

name of the supervising operator responsible for the operation of the
waterworks; and

(e)

summary of construction completed or undertaken.
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SECTION 4.6: GROUNDWATER
4.6.1

The approval holder shall submit a proposal for the Groundwater Monitoring
Program for the plant to the Director on or before September 1, 1999, unless
otherwise authorized in writing by the Director.

4.6.2

Unless otherwise authorized in writing by the Director, the program referred to in
4.6.1, shall include, but not be limited to, the following: (information previously
supplied, in the application, may be included as a specific reference with
document name and page number)
(a)

a hydrogeologic description and interpretation of the plant;

(b)

a map and description of surface water drainage patterns for the plant;

(c)

a lithologic description and maps, including cross-sections, of the surficial
and the upper bedrock geologic materials at the plant;

(d)

maps showing depth to water table, patterns of groundwater movement
and hydraulic gradients at the plant;

(e)

the hydraulic conductivity of all surficial and bedrock materials at the plant;

(f)

a map showing the location of existing and additional proposed
groundwater monitoring wells at the plant;

(g)

lithologs, or e-logs where lithologs do not exist, of all groundwater
monitoring wells drilled at the plant;

(h)

construction details of existing groundwater monitoring wells;

(i)

a rationale for proposed groundwater monitoring well locations and
proposed completion depths of those wells;

(j)

a description of groundwater monitoring well development protocols;

(k)

a list of parameters to be monitored and the monitoring frequency for each
groundwater monitoring well or group of groundwater monitoring wells at
the plant;

(l)

a description of the groundwater sampling and analytical QA/QC
procedures;

(m)

details of a groundwater response plan specifying actions to be taken
should contaminants be identified through the Groundwater Monitoring
Program; and

(n)

any other information relevant to groundwater quality at the plant.
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4.6.3

The approval holder shall implement the Groundwater Monitoring Program for the
plant, upon written acceptance, and as modified, by the Director.

4.6.4

The samples extracted from the groundwater monitoring wells shall be collected
using scientifically acceptable purging, sampling and preservation procedures so
that a representative groundwater sample is obtained.

4.6.5

All groundwater monitoring wells shall be:

4.6.6

4.6.7

(a)

protected from damage; and

(b)

locked except when being sampled, unless otherwise authorized in writing
by the Director.

If a representative groundwater sample cannot be collected because the
groundwater monitoring well is damaged or is no longer capable of producing a
representative groundwater sample;
(a)

the groundwater monitoring well shall be cleaned, repaired or replaced;
and

(b)

a representative groundwater sample shall be collected and analyzed prior
to the next scheduled sampling event; unless otherwise authorized in
writing by the Director.

In addition to the sampling information recorded in 2.2.2, the approval holder shall
record the following sampling information for all groundwater samples collected:
(a)

a description of purging and sampling procedures;

(b)

the static elevations, above sea level, of fluid phases in the groundwater
monitoring well prior to purging;

(c)

the temperature of each sample at the time of sampling;

(d)

the pH of each sample at the time of sampling; and

(e)

the specific conductance of each sample at the time of sampling.

4.6.8

The approval holder shall compile an Annual Groundwater Monitoring Program
Summary Report.

4.6.9

Unless otherwise authorized in writing by the Director, the approval holder shall
submit the Annual Groundwater Monitoring Summary Report referred to in 4.6.8 to
the Director on or before March 15 of the year following the year in which the
information on which the report is based was collected.
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4.6.10

The report referred to in 4.6.8 shall include, but not be limited to the following:
(information previously supplied in the application, may be included as a specific
reference with document name and page number)
(a)

a legal description of the plant and a map illustrating the plant boundaries;

(b)

a topographic map of the plant;

(c)

a description of the industrial activity and processes;

(d)

a map showing the location of surface and groundwater users within a five
kilometre radius of the plant;

(e)

a general hydrogeological characterization of the region within a five
kilometre radius of the plant;

(f)

a detailed hydrogeological characterization of the plant;

(g)

a geological cross-section(s) of the plant;

(h)

a map of surface drainage patterns located within the plant;

(i)

a map of groundwater monitoring well locations and a description of the
existing groundwater monitoring program for the plant;

(j)

a summary of any changes to the groundwater monitoring program made
since the last groundwater monitoring report;

(k)

analytical data recorded as required in 4.6.2, 4.6.3 and 4.6.7;

(l)

a summary of fluid elevations recorded as required in 4.6.7 (b) and an
interpretation of changes in fluid elevations;

(m)

an interpretation of groundwater flow patterns;

(n)

an interpretation of the analytical results including the following:

(o)

(i)

diagrams indicating the location of any contamination identified;

(ii)

probable sources of contamination; and

(iii)

the extent of contamination identified;

a summary and interpretation of the data collected since the groundwater
monitoring program began including:
(i)

control charts which indicate trends in contaminant concentrations,
and
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(ii)
(p)

the migration of contaminants;

a description of the following:
(i)

contaminated groundwater remediation techniques employed,

(ii)

source elimination measures employed,

(iii)

risk assessment studies undertaken, and

(iv)

risk management studies undertaken,

(q)

a sampling schedule for the following year, and

(r)

recommendations, as follows;
(i)

for changes to the groundwater monitoring program to make it more
effective, and

(ii)

for remediation, risk assessment or risk management of
contamination identified.

PART 5: RECLAMATION
SECTION 5.1: GENERAL
5.1.1

Within six months prior to the plant ceasing operation, except for repairs and
maintenance, the approval holder shall apply for an amendment to this approval to
reclaim the plant by submitting a decommissioning and land reclamation plan
to the Director.

SECTION 5.2: RECLAMATION
MATERIALS PLACEMENT, BACKFILLING AND CONTOURING
5.2.1

The approval holder shall not bury snow, ice or other material which causes
instability or settlement in tailing sand and overburden disposal areas or mined
out pits

5.2.2

The approval holder shall recontour all final slopes no steeper than 3 horizontal to
1 vertical, over the height of the engineered structure.

5.2.3

The approval holder shall construct all structures and slopes to be geotechnically
stable with minimal erosion.

5.2.4

The approval holder shall submit a Mine Reclamation Plan to the Director by June
30, 2001, unless otherwise authorized in writing by the Director.
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5.2.5

The plan referred to in 5.2.4 shall describe techniques, procedures and a schedule
for land reclamation. The plan shall incorporate the following principles:
(a)

detailed watercourses and riparian area designs which are progressively
incorporated into development and are characteristic of, and integrated
with natural drainages in adjacent undisturbed lands and are selfsustaining;

(b)

detailed landform structures that are progressively incorporated into the
annual operations of the mine and that are characteristic of those in
adjacent undisturbed land; and

(c)

a final topography for the reclaimed Muskeg River valley, characteristic of
the pre-disturbance river valley.

5.2.6

The approval holder shall implement the Mine Reclamation Plan as authorized in
writing by the Director.

5.2.7

The approval holder shall submit a research plan to the Director for the
development of self-sustaining watersheds and functional riparian areas along
watercourses and around wetlands.

5.2.8

The research plan referred to in 5.2.7 shall be submitted by June 30, 2001, unless
otherwise authorized in writing by the Director.

5.2.9

At a minimum, the plan referred to in 5.2.7 shall include research into channel
design parameters and vegetation community establishment as per the Oil Sands
End Land Use Committee recommendations and the Guideline for Wetland
Establishment on Reclaimed Oil Sands Leases, 1999.

SOIL REPLACEMENT
5.2.10

The approval holder shall return disturbed land to the minimum post-disturbance
area of land capability class illustrated in TABLE 5.2-A, or as otherwise
authorized in writing by the Director:
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TABLE 5.2-A: LAND CAPABILITY CLASS
LAND CAPABILITY CLASS

POST-DISTURBANCE AREA (HECTARES)*

1

0

2
3
*as amended from time to time

417
4,033

TABLE 5.2-B: SITE INDEX PRODUCTIVITY
SITE INDEX PRODUCTIVITY
Good
Moderate
Fair
*as amended from time to time

POST-DISTURBANCE AREA (HECTARES)
1,300.53
3,295.50
1,010.38

5.2.11

The approval holder shall replace coversoil to a minimum depth of 0.10 m with an
average depth of at least 0.20 m on all disturbed land reclaimed as land
capability class 2, 3, and 4.

5.2.12

The approval holder shall directly place salvaged coversoil on contoured portions
of the disturbed land as determined by the process outlined in 5.2.48.

5.2.13

The approval holder shall replace coversoil on all disturbed land reclaimed as
forest ecosystem land capability class 5 as authorized in writing by the
Director.

5.2.14

The approval holder shall cap the following materials with at least 0.80 m of
tailings sand or overburden prior to replacement of coversoil:

5.2.15

(a)

oversize reject from the extraction plant;

(b)

reject from the oil sands conditioning and transportation system;

(c)

Clearwater overburden; and

(d)

unless as otherwise authorized in writing by the Director.

The approval holder shall obtain written authorization from the Director prior to
covering any consolidated tailings surfaces with coversoil.

REVEGETATION AND LAND USE
5.2.16

The approval holder shall submit a Vegetation Management Plan to the Director,
by June 30, 2001, unless otherwise authorized in writing by the Director.

5.2.17

The plan referred to in 5.2.16 shall be consistent with the Guidelines for
Reclamation to Forest Vegetation in the Athabasca Oil Sands Region (1998) and
shall include:

APPROVAL NO.
20809-00-01
Page 45 of 51

TERMS AND CONDITIONS ATTACHED TO APPROVAL
(a)

forest and wetland ecosystems on disturbed land; and
(i)

incorporation of vegetation and vegetation communities of
traditional value that are characteristic of those communities on
adjacent undisturbed lands,

(ii)

re-establishment of the capability for biodiversity in the long term
consistent with the program referred to in 5.2.39, and

(iii)

re-establishment of the continuity of vegetation patterns, where
practicable, between the reclaimed lands and adjacent undisturbed
lands within the Muskeg River valley.

(b)

commercial forest on an area equivalent to the predisturbance area of
white spruce mixedwood, deciduous, white spruce and total coniferous
ecosite phases at least equivalent to that which existed prior to disturbance
and consistent with the site index productivity objectives outlined in TABLE
5.2-B;

(c)

as otherwise authorized in writing by the Director.

5.2.18

The approval holder shall implement the Vegetation Management Plan as
authorized in writing by the Director.

5.2.19

The approval holder shall submit a Forest Resource Plan to the Director for
approval by January 31, 2001, unless otherwise authorized in writing by the
Director.

5.2.20

The plan referred to in 5.2.19 shall include strategies to minimize and mitigate the
impacts to the Annual Allowable Cut in the area by the development. The plan
shall describe and discuss landbase productivity, replacement of growing stock,
replacement of regenerated harvest units, availability of merchantable timber, and
expedient progressive reclamation.

5.2.21

The plan harvest clearing and reforestation components referred to in 5.2.20 shall
be suitable for integration into the detailed Forest Management Plan, periodically
updated by the Forest Management Agreement holder.

5.2.22

The approval holder shall implement the Forest Resource Plan referred to in
5.2.19 as approved in writing by the Director.
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WILDLIFE
5.2.23

The approval holder shall submit a Wildlife Plan to the Director by June 30, 2001,
unless otherwise authorized in writing by the Director.

5.2.24

The plan referred to in 5.2.23 shall include:
(a)

detailed techniques and procedures for returning disturbed lands to
predisturbance wildlife habitat capability, with the exception of peatlands,
consistent with results of the program referred to in 5.2.38 and 5.2.45.;

(b)

detailed techniques and procedures for reestablishing a diversity of wildlife
habitats characteristic of the predevelopment landscape, with the exception
of peatland habitats;

(c)

techniques and procedures for a comprehensive bird deterrent program for
all tailings, CT, and waste ponds which minimizes avian mortality from the
ponds; and

(d)

a comprehensive program for monitoring and documenting avian mortality,
timing of incidents, and bird species affected.

5.2.25

The approval holder shall submit the results of the avian mortality monitoring in the
Annual Report referred to in 5.2.46.

5.2.26

The approval holder shall implement the Wildlife Plan as authorized in writing by
the Director.

5.2.27

The approval holder shall submit a Wildlife Assessment Update to the Director for
approval by September 1, 2000, unless otherwise authorized in writing by the
Director. The update shall include where current baseline data is inadequate,
supplemental field surveys for amphibians (frogs and toads) and birds of prey
(hawks and owls) as authorized in writing by the Director.

RESEARCH, MONITORING AND REPORTING
5.2.28

The approval holder shall submit a Tailings Management Research Program and
schedule to the Director by June 30, 2001 unless otherwise authorized in writing
by the Director.

5.2.29

The program referred to in 5.2.28 shall include, but not be limited to the evaluation
of the following:
(a)

forest ecosystem research component:
(i)

time required for CT to consolidate to a trafficable surface,

(ii)

suitable capping materials and depth of reclamation materials
required to cover CT deposits,
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(b)

(iii)

stability of reclaimed CT surfaces over time,

(iv)

characterization of CT release water and the means of any
treatment required,

(v)

movement of salts from CT release water during deposition and
impact on plant development due to the uptake of organic
compounds, heavy metals and salts from composite tailings release
water,

(vi)

any techniques required to isolate CT waters from most of the
terrestrial lands, such that terrestrial vegetation can grow
unhindered by CT waters,

(vii)

identification of local native vegetation species suitable for
reestablishment on terrestrial lands affected by CT waters, and

(viii)

seepage of CT release water into groundwater including expected
volumes of water entering the groundwater regimes, flow regimes of
the groundwater, impacts of affected groundwater and any
proposed mitigation that may be implemented, and

wetland ecosystem research:
(i)

chemical characterization (composition, concentration, toxicity) and
rate of pore water release and surface runoff from CT deposits,

(ii)

environmental fate, including degradation rates of toxic components
in CT release waters,

(iii)

impact of CT release waters on aquatic communities,

(iv)

identification of locally native wetland vegetation species suitable to
inhabit the CT wetland, and

(v)

seepage of CT release water into groundwater including expected
volumes of water entering the groundwater regimes, flow regimes of
the groundwater, impacts of affected groundwater and any
proposed mitigation that may be implemented.

5.2.30

The approval holder shall implement the Tailings Management Research Program
and schedule as authorized in writing by the Director.

5.2.31

The approval holder shall include a summary of the Tailings Management
Research Program in the Annual Report referred to in 5.2.46.
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5.2.32

The approval holder shall submit, or cause to be submitted, a plan and schedule
for End Pit Lake Research to the Director by June 30, 2002, unless otherwise
authorized in writing by the Director.

5.2.33

The plan referred to in 5.2.32 shall include, but not be limited to:
(a)

most recent information on water source and quality;

(b)

lake design features which optimize fisheries and recreation potential;

(c)

a review of options for final disposal of tailings other than in the End Pit
Lake;

5.2.34

The approval holder shall implement the End Pit Lake Research plan and
schedule as authorized in writing by the Director.

5.2.35

The approval holder shall provide a Land Capability Classification System (LCCS)
Research Program by June 30, 2001, unless otherwise authorized in writing by the
Director.

5.2.36

The program referred to in 5.2.35 shall include:
(a)

participation in research and monitoring programs to determine the soil and
landscape factors required to establish equivalent capabilities for site index
productivity for the full range of ecosystems used in reclamation.

(b)

the validation of whether the LCCS provides the capability for the
development and sustainability of a wide range of predisturbance native
ecosite phases; and

(c)

a determination of any soil, environmental or physiological limiting factors
and recommended adjustments or techniques appropriate for successful
establishment of each ecosite phase and associated vegetation species.

(d)

Prior to submission of this program, the approval holder shall include any
monitoring information for forest productivity in the Annual Report referred
to in 5.2.46.

5.2.37

The approval holder shall submit to the Director, as part of the Annual Report
referred in 5.2.46, the results of the monitoring conducted under 5.2.36.

5.2.38

The approval holder shall participate in a Regional Wildlife Assessment Program
which will include, but not be limited to:
(a)

analysis of regional data sets, supplemented by additional field data where
necessary, to validate wildlife habitat suitability index models,
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(b)

long-term monitoring of selected special status species, and species of
concern, to quantify cumulative impacts on wildlife populations in the
region;

(c)

unless as otherwise authorized in writing by the Director.

5.2.39

The approval holder shall submit a Biodiversity Program to the Director for his
approval, by June 30, 2001, unless otherwise authorized in writing by the Director:

5.2.40

The program referred to in 5.2.39 shall include the following, unless otherwise
authorized in writing by the Director:
(a)

a determination of the technology required to establish best practices for
development of biodiversity for a range of target ecosites through
reclamation.

(b)

a plan and schedule to monitor and document the return of biodiversity in
the reclaimed landscape;

(c)

a rare plant survey in the Local Study Area as recommended by the Alberta
Native Plant Council – Guidelines for Rare Plant Surveys (1997). For
species of rare plants found within the mine footprint, document whether
they also occur in the region outside of the area to be impacted;

(d)

proposals for the protection of rare plants, as appropriate, around the mine
development perimeter;

(e)

prior to clearing, or by January 31, 2001, a comprehensive plant list for
each terrestrial ecosite phase based on a minimum of five field plots within
each community type encompassed by the ecosite phase and consistent
with the protocols as outlined in the Ecological Land Survey Site Manual.
Data must be provided in digital form for incorporation into the Ecological
Site Information (ESIS) database;

(f)

plant lists for wetland sites for each potential type recognized by the
Alberta Wetland Inventory Classification, within the Local Study Areas as
described in the application.

5.2.41

The approval holder shall implement the Biodiversity Program as authorized in
writing by the Director.

5.2.42

The approval holder shall submit a Wetland Monitoring Program to the Director by
September 1, 1999, unless otherwise authorized in writing by the Director. The
program shall include:
(a)

a plan to determine and monitor the potential effect of dewatering and mine
development on wetland communities; and
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(b)

corrective measures where appropriate to protect affected wetland
communities.

5.2.43

The approval holder shall implement the Wetland Monitoring Program as
authorized in writing by the Director.

5.2.44

The approval holder shall participate in regional oil sand industry initiatives for
establishing benchmark sites in ecosite phases that are to be re-established on
reclaimed sites on the oil sands leases to evaluate and monitor changes in
biodiversity.

5.2.45

The approval holder shall participate in regional research and monitoring programs
to monitor potential effects to terrestrial, aquatic ecosystems and wildlife health.
The approval holder shall use information discussed by these studies to modify the
planning, operations and reclamation management systems.

5.2.46

The approval holder shall submit an Annual Report to the Director on or before
March 15 of the year following the year in which the information on which the
report is based was collected, unless otherwise authorized in writing by the
Director.

5.2.47

The information required in the report, referred to in 5.2.46, shall conform to the
Guide to the Preparation of Application and Reports for Coal & Oil Sands
Operations, Alberta Environment, 1991, as amended, or any other information the
Director may require.

5.2.48

Prior to each winter's coversoil salvage operation, the approval holder shall
review with the Director the following:
(a)

on a year to year cumulative basis, a summary of the amount of land
disturbed;

(b)

a coversoil salvage plan with detailed operational maps showing the
characteristics, depths and distribution of coversoil materials to be
salvaged and planned stockpile and placement locations for these
materials;

(c)

on a year to year cumulative basis, a summary of actual placement depths
of coversoil, types of materials used and land capability class of each
reclaimed area;

(d)

on a year to year cumulative basis, a summary of actual placement depth
of overburden or tailing sand over CT surfaces;

(e)

on a year to year cumulative basis and for the upcoming year, a summary
of revegetation activities including species selection, seed and plant stock
origin, stocking standards, distribution of species and planned revegetation
research; and
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(f)

a conceptual tree clearing plan for the upcoming year, as well as, a
summary describing areas cleared during the past year. The summary
should include volumes and destination points for the salvaged timber.

This information shall be included in the Annual Report referred to in 5.2.46.

DATED

June

, 1999
DESIGNATED DIRECTOR UNDER THE ACT
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TERMS AND CONDITIONS ATTACHED TO APPROVAL
Environmental Protection and Enhancement Act Approval No. 20809-00-00 is hereby further
amended as follows:
1.

Subsection 4.1.20 is repealed and the following is substituted:
4.1.20

The approval holder shall submit, or cause to be submitted, an annual air
emissions summary and evaluation report to the Director on, or before,
April 30 of the year following the year in which the information was collected,
unless otherwise authorized in writing by the Director. The report shall contain
the following information:
(a)

a current map of the location of all ambient air monitoring stations
required by this approval, and a discussion of any changes that were
made to the monitoring program during the year;

(b)

a summary of the number of continuous ambient air monitoring readings
which were greater than the Alberta Ambient Air Quality Guidelines per
month;

(c)

a discussion of the likely reasons, and any mitigative measures taken,
for ambient air quality readings which were greater than the Alberta
Ambient Air Quality Guideline;

(d)

a summary of trends of ambient air quality readings over the previous
five years on a year-to-year basis;

(e)

monthly frequency distribution tables and average of readings;

(f)

frequency distribution for hourly wind speed and direction;

(g)

a summary of source monitoring conducted in accordance with
TABLE 4.1-A;

(h)

an overview of the operation and performance of air emissions control
equipment, and a summary of plant modifications and operational
changes that may affect atmospheric emissions;

(i)

in addition to reporting pursuant to 2.1.1, a summary of any readings
from source emission monitoring that exceeded approval limits and a
discussion of the causes and remedial actions taken;

(j)

an inventory of THC/VOC emissions including the results of fugitive
VOC emissions monitoring for the year that fugitive VOC monitoring
was completed;
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(k)

an inventory of oxides of nitrogen emissions from all significant sources,
including mobile sources, including a description of the calculation or
measurement methods that were used to quantify the emissions;

(l)

a summary of the approval holder's efforts to minimize and reduce all
atmospheric emissions (including greenhouse gases), and an outline of
steps or procedures which will be taken to minimize future emissions;

(m)

the status and results of the environmental effects monitoring
(biomonitoring) required in 4.1.13 including:

(n)

(o)

(i)

a summary of the data and the results of monitoring conducted
during the previous year after the approval holder has been
operating the plant for one year,

(ii)

a description of the monitoring program planned for the present

(iii)

a description of the approval holder's plans for consultation with
other stakeholders during the present year regarding the design
and results of the biomonitoring program;

the status and results of the acid deposition monitoring required in
4.1.14 including:
(i)

a summary of the data and the results of acidification monitoring
conducted during the previous year for aquatic ecosystems,
after the approval holder has been operating the extraction
portion of the plant for one year;

(ii)

a summary of the data and results of any related acid deposition
modelling studies conducted during the previous year;

(iii)

a description of the monitoring program planned for the present
year;

(iv)

a description of the approval holder's plans for consultation with
other stakeholders during the present year regarding the design
and results of the acid deposition monitoring program;

a description of the approval holder’s participation in multi-stakeholder
forums that include the collection of long-term air quality and human
exposure monitoring data as required in 4.1.34;
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2.

(p)

a description of the approval holder’s consultation with the community
of Fort McKay in establishing, monitoring, and reporting of community
based air quality notification levels;

(q)

a summary of the results of any other air related monitoring that was
conducted to fulfill the requirements of this approval; and

(r)

any other information requested in writing by the Director.

TABLE 4.2.-B is repealed and the following is substituted:
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TABLE 4.2-B: MONITORING AND REPORTING
POLISHING PONDS AND MUSKEG RIVER
MONITORING

REPORTING

Parameter, Test, or Reporting
Requirement

Frequency

Sample Type

Sampling
Location

Flow (in cubic metres/D)

Daily

Totalizer

A

Total Suspended Solids (in mg/L)

3 Per Week

Composite or
Grab

A&B

5 Day Biochemical Oxygen Demand

1 Per Week

Composite or
Grab

A&B

Composite or
Grab

A&B

Dissolved Oxygen
(in mg/L)

3 Per Week
(October 1 to
March 31 only)

Ammonia-Nitrogen
(in mg/L)

1 Per Week

Composite or
Grab

A&B

PH

3 Per Week

Composite or
Grab

A

Composite or
Grab

A

96-Hour Acute Lethality Test Using
Rainbow Trout (Oncorhynchus
mykiss)

48-Hour Static Acute Lethality Test
Using Daphnia magna

1 per Month
(For 1 year)
1 Per Quarter
year
(thereafter)
1 per Month
(For 1 year)
1 Per Quarter
year
(thereafter)

Monthly

REPORT
Annually

To

Yes
Composite or
Grab

A

Total Dissolved Organic Carbon (in
mg/l)

Once/month

Composite or
Grab

A&B

Total Dissolved Iron (in mg/l)

Once/month

Composite or
Grab

A&B

Total Dissolved Manganese (in mg/l)

Once/month

Composite or
Grab

A&B

Chronic Lethality Test Using
Ceriodaphnia and Fathead Minnows

Once Per
Quarter Year

Composite or
Grab

A&B

All inorganic parameters except
chlorine and nitrosamines, listed in the
Guidelines for freshwater aquatic life
of the Canadian Water Quality
Guidelines, CCREM, 1988, as
amended;

Once Per
Quarter Year

Composite or
Grab

A, B & C

Biological Oxygen Demand, Dissolved
Organic Carbon, Benzene, Toluene,
Ethyl Benzene, Xylene (BTEX),
Chemical Oxygen Demand, Chloride,
Colour, Naphthenic Acids, Oil &
Grease, Phenols, Polyaromatic
Hydrocarbons, Sulphate, Total
Phosphorus, Total Dissolved Solids,
Temperature, Total Sulfide, Total
Suspended Solids;

Once Per
Quarter Year

Composite or
Grab

A, B & C

(On or Before
the End of
the Month
Following the
Month in
Which the
Information
Was
Collected)
Number of
Copies
Required
1

A = discharge point of polishing pond, prior to mixing with the Muskeg River
B = the Muskeg River Upstream sampling location, upstream of the plant seepages and discharges
C= The Muskeg River Downstream sampling location, downstream of the plant seepages and discharges

Yes
Include
summary in
Annual
Wastewater
Report
Number of
Copies
Required: 2

Director
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3.

Subsection 4.3.15 is repealed and the following is substituted:
4.3.15

4.

Subsection 4.4.9 is repealed and the following is substituted:
4.4.9

5.

The approval holder shall submit an annual waterworks summary report to the
Director on, or before, April 30 of the year following the year in which the
information was collected, unless otherwise authorized in writing by the
Director.

Subsection 4.6.9 is repealed and the following is substituted:
4.6.9

7.

The approval holder shall report as required in Table 4.4-B, and the data shall
be submitted to the Director on, or before, April 30 of the following year in
which the information on which the report is based was collected, unless
otherwise authorized in writing by the Director.

Subsection 4.5.25 is repealed and substituted with the following:
4.5.25

6.

The Annual Waste Management Summary report shall be submitted to the
Director on, or before, April 30 of each year for the wastes generated in the
previous year, unless otherwise authorized in writing by the Director.

Unless otherwise authorized in writing by the Director, the approval holder
shall submit the Annual Groundwater Monitoring Summary Report referred to in
4.6.8 to the Director on, or before April 30 of the year following the year in
which the information on which the report is based was collected.

Subsection 5.2.46 is repealed and the following is substituted:
5.2.46

DATED

The approval holder shall submit an Annual Report to the Director on, or
before, April 30 of the year following the year in which the information on which
the report is based was collected, unless otherwise authorized in writing by the
Director.

February 4, 2002
DESIGNATED DIRECTOR UNDER THE ACT

APPLICATION FOR APPROVAL OF THE
MUSKEG RIVER MINE EXPANSION PROJECT
VOLUME 1: PROJECT DESCRIPTION
GLOSSARY

%

The symbol for percent.

±

The symbol for plus or minus.

°

The symbol for degree.

°C

The symbol for degrees Celsius.

µm

The symbol for micron.

<

The symbol for less than.

3-D

The abbreviation for three dimensional.

AAAQO

The abbreviation for Alberta Ambient Air Quality Objectives.

acrolein

A type of volatile organic compound, generated from diesel combustion,
that, under chronic exposure, can result in respiratory congestion and
irritation of the eyes, nose, and throat.

AENV

The abbreviation for Alberta Environment.

Alberta-Pacific

The abbreviation for Alberta Pacific Forest Industries Inc.

Albian Sands

The abbreviation for Albian Sands Energy Inc.

AMI

The abbreviation for Aggregates Management Inc.

AOSP

The abbreviation for Athabasca Oil Sands Project.

API

The abbreviation for American Petroleum Institute.

AQNP

The abbreviation for Air Quality Notification Protocol.

aquifer

A water-saturated, permeable body of rock capable of transmitting
significant or usable quantities of groundwater to wells and springs, under
ordinary hydraulic gradients.

aquifer
depressurization

The process of reducing the natural hydrostatic pressure in an aquifer.

April 2005

Shell Canada Limited

GL-1

GLOSSARY

ARD

The abbreviation for Athabasca Resource Developers.

asphaltenes

Any of the dark, solid constituents of crude oil or bitumen that are soluble in
carbon disulphide but insoluble in paraffinic naphthas.

ASRD

The abbreviation for Alberta Sustainable Resource Development.

ATC

The abbreviation for Athabasca Tribal Council.

auxiliary utilities

Supplementary utilities, such as diesel fuel, nitrogen, plant air and steam.

bank cubic metre

A cubic metre of material in place.

baseline

A surveyed or predicted condition that serves as a reference point on which
later surveys are coordinated or correlated.

bbl

The abbreviation for barrel.

bbl/cd

The abbreviation for barrels per calendar day.

bbl/d

The abbreviation for barrels per day.

bbl/sd

The abbreviation for barrels per stream day

BBW

The abbreviation for beach-below-water.

bcm

The abbreviation for bank cubic metre.

bcm/m3

The abbreviation for bank cubic metres per cubic metre.

bench

A long horizontal ledge of ore in an open-pit mine from which excavation
takes place at a constant level.

benthic

Pertaining to, or living on, the bottom or at the greatest depths of a large
body of water.

berm

A mound or wall of earth.

Birch Mountain

The abbreviation for Birch Mountain Resources Ltd.

bitumen

A naturally occurring viscous mixture, mainly of hydrocarbons heavier than
conventional crude oils, that might contain compounds high in sulphur and
that, in its naturally occurring state, will not flow to a well.

bitumen grade

The amount of bitumen in oil sands, usually expressed as a percentage.

blowdown

The act of emptying or depressurizing material in a vessel.

breccia

A rock composed of angular, coarse fragments. The rock might be
sedimentary or might be formed by grinding or crushing along faults.

GL-2

Shell Canada Limited

April 2005

GLOSSARY

C5

The chemical formula for pentane.

CANMET

The abbreviation for the Canadian Centre for Mineral and Energy
Technology.

CASA

The abbreviation for Clean Air Strategic Alliance.

CCD

The abbreviation for counter-current decantation.

CCME

The abbreviation for Canadian Council of Ministers of the Environment.

cd

The abbreviation for calendar day.

CDA

The abbreviation for Canadian Dam Association.

CEAA

The abbreviation for the Canadian Environmental Assessment Agency.

CEMA

The abbreviation for Cumulative Environmental Management Association.

CERSG

The abbreviation for CONRAD Environmental Research Strategy Group.

Chevron

The abbreviation for Chevron Canada Limited.

cm

The metric symbol for centimetre.

cogeneration

The simultaneous on-site generation of electrical power and process steam or
heat from the same plant.

condensate

A light hydrocarbon liquid obtained by condensing hydrocarbon vapours.
Condensate typically contains mostly propane, butane and pentane.

CONRAD

The abbreviation for Canadian Oil Sands Network for Research and
Development.

contaminant

A substance, in excess of natural concentrations, added to a receiving
environment.

contouring

The process of shaping the land surface to fit the form of the surrounding
land.

Corridor pipeline

The third-party owned and operated pipeline for transporting diluted bitumen
from Muskeg River Mine to the Scotford Upgrader and recovered diluent in
the opposite direction.

CSA

The abbreviation for Canadian Standards Association.

cyclone

Any cone-shaped air-cleaning apparatus, operated by centrifugal separation,
that is used in particle collecting and fine grinding operations.

April 2005

Shell Canada Limited
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GLOSSARY

deaerator

A device in which oxygen, carbon dioxide, and other noncondensable gases
are removed from boiler feedwater, steam condensate or a process stream.

debottlenecking

The act of increasing the capacity of specific pieces of equipment, or parts of
a process, to increase the capacity of the whole process.

DFO

The abbreviation for Fisheries and Oceans Canada.

dilbit

The abbreviation for diluted bitumen.

diluent

A light liquid hydrocarbon added to bitumen to lower viscosity and density.

distillation

The process of producing a gas or vapour from a liquid by heating the liquid
in a vessel and collecting and condensing the vapours into liquids.

dyke

A bank of earth constructed to confine water.

ecosystem

An integrated and stable association of living and nonliving resources
functioning within a defined physical location.

EIA

The abbreviation for environmental impact assessment.

EPEA

The abbreviation for Environmental Protection and Enhancement Act.

erosion

The process by which material, such as rock or soil, is worn away or
removed by the action of wind or water.

ETDA

The abbreviation for external tailings disposal area.

EUB

The abbreviation for the Alberta Energy and Utilities Board.

euthrophication

The process by which lakes and streams are enriched by nutrients (usually
phosphorus and nitrogen) which leads to excessive plant growth.

external tailings
disposal area

An artificial impoundment structure outside the mine to contain tailings. The
tailings disposal area is enclosed by dykes, made with tailings and
overburden materials, to stringent geotechnical standards.

extraction

The process of separating bitumen from the oil sands.

ExxonMobil

The abbreviation for ExxonMobil Canada Ltd.

facies

The part of a bed of sedimentary rock that differs significantly from the rest
of the bed.

fines, mineral

A material that is composed of silt and clay particles.

fire water

The water that is used for firefighting.

GL-4

Shell Canada Limited
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GLOSSARY

flocculant

A reagent that is added to a dispersion of solids in a liquid, to bring together
the fine particles to form flocs.

flotation cell

A device in which froth flotation of ores is performed.

FM

The abbreviation for frequency modulation.

footprint

The amount and shape of the area occupied.

forebay

A small reservoir at the head of a pipeline that carries water to the consumer.
Also, the last free water surface of a distribution system.

froth

A type of foam in which solid particles are also dispersed in the liquid, in
addition to gas bubbles. The solid particles might be the stabilizing agent.

geology

The study or science of the earth, its history and its life, as recorded in the
rocks. It includes the study of geological features of an area, such as the
geometry of rock formations, weathering and erosion, and sedimentation.

geotechnical

Related to applying scientific methods and engineering principles to civil
engineering problems, by acquiring, interpreting and using knowledge of
materials of the crust of the earth.

GJ/h

The metric symbol for gigajoules per hour.

GJ/m3

The metric symbol for gigajoules per cubic metre.

gland water

A mixture of hot and cold process water from the utilities area.

grade

A measure of the quality of raw ore, usually expressed as a percentage of the
content of a particular component.

groundwater

Subsurface water that occurs beneath the water table in soils and geological
formations that are fully saturated. It is the water within the earth that
supplies water wells and springs.

gypsum

A mineral with the chemical formula CaSO4⋅2H20.

H:V

The abbreviation for the horizontal to vertical ratio for a slope.

ha

The metric symbol for hectare.

habitat

The part of the physical environment in which a plant or animal lives.

hazardous waste

Any waste material that presents a potential for unwanted consequences to
people, property or the environment.

HDPE

The abbreviation for high-density polyethylene.

HHV

The abbreviation for higher heating value.

April 2005

Shell Canada Limited
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GLOSSARY

HRSG

The abbreviation for heat recovery steam generator.

HS&E

The abbreviation for health, safety and environment.

HSPF

The abbreviation for Hydrologic Simulation Program Fortran.

HTFT

The abbreviation for high-temperature froth treatment.

HV

The abbreviation for heating value.

hydrocarbon

A compound that consists mainly of hydrogen and carbon. The simplest
hydrocarbons are gases at ordinary temperatures; with increasing complexity
of molecular structure, they become liquids and solids. Natural gas and
petroleum are mixes of hydrocarbons.

hydrocyclone

A device for separating a solid-liquid mixture during an industrial process by
using a conical vortex and centrifugal force.

hydrogeological

Pertaining to the science dealing with the occurrence of water on the surface
and underground, its use, and its functions in modifying the earth, primarily
by erosion and deposition.

hydrology

The science that treats the occurrence, circulation, distribution and properties
of the waters of the earth, and their reaction with the environment.

hydrotransport

A method of transporting granular material, such as oil sands or extraction
tailings, in a water-based slurry in a pipeline.

ID

The abbreviation for Interim Directive from the Alberta Energy and Utilities
Board.

in situ

Meaning in place or in the original position.

infrastructure

Basic facilities, such as transportation, communications, power supplies and
buildings, that enable an organization, project or community to function.

interburden

The waste material located between economically recoverable oil sands.

ISO

The abbreviation for International Organization for Standardization.

isopach map

A geological map of subsurface strata showing the various thicknesses of a
given formation underlying an area.

IT

The abbreviation for information technology.

keq/ha/a

The metric symbol for killiequivalent per hectare per annum.

km

The metric symbol for kilometre.

km2

The metric symbol for square kilometre.
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kPa

The metric symbol for kilopascal.

kPa(g)

The metric symbol for kilopascal gauge.

kPa/m

The metric symbol for kilopascals per metre.

kV

The metric symbol for kilovolt.

kWh/t

The metric symbol for kilowatt hours per tonne.

L

The metric symbol for litre.

L/s

The metric symbol for litres per second.

LAS

The abbreviation for log ASCII standard.

LP

The abbreviation for low pressure.

LSA

The abbreviation for local study area.

m

The metric symbol for metre.

M bcm

The abbreviation for million bank cubic metres.

m2

The metric symbol for square metre.

m3

The metric symbol for cubic metre.

m3/cd

The metric symbol for cubic metres per calendar day.

m3/d

The metric symbol for cubic metres per day.

m3/h

The metric symbol for cubic metres per hour.

m3/h/cd

The metric symbol for cubic metres per hour per calendar day.

m3/min

The metric symbol for cubic metres per minute.

m3/s

The metric symbol for cubic metres per second.

m3/s/cd

The metric symbol for cubic metres per second per calendar day.

m3/sd

The metric symbol for cubic metres per stream day.

makeup water

The process water required to replace that lost by evaporation or leakage in a
closed-circuit, recycle operation.

maltene

The bitumen that is not associated with asphaltenes.

masl

The abbreviation for metres above sea level.
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Mbbl/a

The abbreviation for million barrels per year.

MFT

The abbreviation for mature fine tailings.

mg/L

The metric symbol for milligrams per litre.

middlings

Ore products of intermediate mineral content between a concentrate and a
tailing.

mitigate

To cause to become less harsh or hostile.

ML

The metric abbreviation for million litres.

ML/a

The metric abbreviation for million litres per year.

mm

The metric symbol for millimetre.

mm/a

The metric symbol for millimetres per year.

Mm3

The metric symbol for million cubic metres.

Mm3/a

The metric symbol for million cubic metres per year.

MSL

The abbreviation for mineral surface lease.

Mt

The metric symbol for million tonnes.

muskeg

A thick deposit of partially decayed vegetable matter of wet boreal regions.

MW

The abbreviation for megawatt.

N/A

The abbreviation for not applicable.

NBC

The abbreviation for National Building Code.

NO2

The chemical formula for nitrogen oxide.

Northlands

The abbreviation for Northlands Forest Products.

NOX

The chemical formula for oxides of nitrogen.

NPS

The abbreviation for nominal pipe size. NPS appears before the actual pipe
size number, e.g., NPS 30.

NPV

The abbreviation for net present value.

NSMWG

The abbreviation for NOx and SOx Management Working Group.

NST

The abbreviation for non-segregating tailings.
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NTU

The abbreviation for nephelometric turbidity unit.

OBDA

The abbreviation for overburden disposal area.

OD

The abbreviation for outside diameter.

off-spec

The abbreviation for off specification.

oil sand

An unconsolidated, porous sand formation or sandstone containing
petroleum or hydrocarbons.

OIP

The abbreviation for operations implementation plan.

on-spec

The abbreviation for on specification.

ore grade

A measure of the quality of raw ore, usually expressed as a percentage of
bitumen content.

orebody

A solid and fairly continuous mass of ore, which might include low-grade
ore and waste as well as pay ore, but is individualized by form or character
from adjoining country rock.

OSE

The abbreviation for Oil Sands Exploration.

OSHA

The abbreviation for Occupational Safety and Health Administration.

outlier

A group of rocks separated from the main mass and surrounded by outcrops
of older rocks.

overburden

All material, including soil, sand, silt and clay, that must be removed to
expose the ore before it can be mined.

PAI

The abbreviation for potential acid input.

paraffinic

Pertaining to a hydrocarbon having the chemical formula CnH2n+2.

PB

The abbreviation for pushback.

piezometer

An instrument for measuring fluid pressure.

PM2.5

Particulate matter in air that is ≤2.5 microns in diameter and can be inhaled
into the lungs.

pore water

The fluid that fills the small spaces between particles of rock.

potable water

Water that is suitable for drinking.

ppm

The abbreviation for parts per million.

PSC

The abbreviation for primary separation cell.
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PSD

The abbreviation for particle size distribution.

PSV

The abbreviation for primary settling vessel.

pushback

The area between the original Muskeg River Mine’s East and West Pits.

Q2

The abbreviation for the second quarter of the year, i.e., April 1 to June 30.

Q3

The abbreviation for the third quarter of the year, i.e., July 1 to
September 30.

Q4

The abbreviation for the fourth quarter of the year, i.e., October 1 to
December 31.

RAMP

The abbreviation for Regional Aquatics Monitoring Program.

raw water

Water that has not been purified.

reagent

A compound that supplies the molecule, ion or free radical that is arbitrarily
considered as the attacking species in a chemical reaction.

reclamation

The process of stabilizing and returning disturbed land to a stable,
biologically productive state.

recycle water

Water that is stripped from the oil sands during the extraction process and
treated for reuse in the process.

rejects

Material, such as clay or lean oil sands, that does not pass through the
extraction sizing screens and is, therefore, excluded from the process.

reserves

The unproduced but recoverable bitumen in a formation that has been proven
by production.

rheology

The study of the deformation and flow of matter, especially the nonNewtonian flow of liquids and plastic flow of solids.

RIS

The abbreviation for Regional Information System (Working Group).

RIWG

The abbreviation for Regional Issues Working Group.

RMS

The abbreviation for reclamation material stockpile.

RMWB

The abbreviation for Regional Municipality of Wood Buffalo.

RSA

The abbreviation for regional study area.

RSDS

The abbreviation for Regional Sustainable Development Strategy.

runoff

The portion of precipitation (rain and snow) that ultimately reaches streams
via surface systems.
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RWG

The abbreviation for Reclamation Working Group.

S:B

The abbreviation for the solvent-to-bitumen ratio.

SAGD

The abbreviation for steam assisted gravity drainage.

sedimentation pond

A small waterbody where suspended solid particles settle out and are
deposited at the bottom of the pond.

sensible heat

The heat absorbed or evolved by a substance during a change of temperature
that is not accompanied by a change of state.

setback

The distance by which a facility or building is set back from the property line
or other physical feature, such as a river.

SEWG

The abbreviation for Sustainable Ecosystem Working Group.

Shell

The abbreviation for Shell Canada Limited.

sludge

The name for any semi-solid waste from a chemical process.

slurry

A free-flowing, pumpable suspension of fine solid material in liquid.

SO2

The chemical formula for sulphur dioxide.

solvent

The part of a solution that is present in the largest amount.

SOX

The chemical formula for oxides of sulphur.

SRU

The abbreviation for solvent recovery unit.

stakeholder

A person or organization with an interest or share in an undertaking, such as
a commercial venture.

sterilization of ore

The process of making ore recovery uneconomical.

stockpile

A gradually accumulated reserve of material.

stratigraphy

The branch of geology that deals with the arrangement of rock layers.

Suncor

The abbreviation for Suncor Energy Inc.

surfactant

Any substance that lowers the surface or interfacial tension of the medium in
which it is dissolved. Surfactants might be naturally occurring or be a soluble
chemical compound.

surge

The accumulation of liquid above a normal or average level, or a sudden
increase in its flow rate above a normal flow rate.

SWWG

The abbreviation for Surface Water Working Group.
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Syncrude

The abbreviation for Syncrude Canada Ltd.

t

The metric symbol for tonne.

t/a

The metric symbol for tonnes per annum.

t/bcm

The metric symbol for tonnes per bank cubic metre.

t/h

The metric symbol for tonnes per hour.

t/m3

The metric symbol for tonnes per cubic metre.

t/sd

The metric symbol for tonnes per stream day.

tailings

A by-product of oil sands extraction, comprising water, coarse sand, fine
minerals and minor amounts of rejected bitumen waste.

TD

The abbreviation for total depth.

TDH

The abbreviation for total discharge head.

TEEM

The abbreviation for Terrestrial Environmental Effects Monitoring.

TEK

The abbreviation for traditional environmental knowledge.

TFT

The abbreviation for thin fine tailings.

TMAC

The abbreviation for trace metal and air contaminants.

topography

The configuration of a surface, including its relief and natural and artificial
features.

TPI

The abbreviation for tilted plate interceptor.

TRS

The abbreviation for total reduced sulphur.

truck-and-shovel
mining

The process of using large trucks and shovels to obtain ore from the ground.

TrueNorth

The abbreviation for TrueNorth Energy Limited.

TSRU

The abbreviation for tailings solvent recovery unit.

TSS

The abbreviation for total suspended solids.

TV/BIP

The abbreviation for the ratio of total volume to bitumen-in-place.

upgrader

A system of process units that uses either hydrogen addition or carbon
rejection to convert bitumen or heavy oil to light oil products or light oil
components, which might be blended into synthetic crude oils.
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utilities

The supply of electricity, natural gas, water, instrument air and other
services.

utility corridor

A right-of-way containing pipelines, power lines and road access.

V

The metric symbol for volt.

VFD

The abbreviation for variable-frequency drive.

viscosity

The resistance of a fluid to flow. The fluid property that characterizes the
amount of functional energy loss during flow.

VOC

The abbreviation for volatile organic compound.

VRU

The abbreviation for vapour recovery unit.

Vulcan

A multi-modular suite of computer modelling software, which is the property
of Maptek Proprietary Limited.

waste

All solids, liquids and sludge produced in the course of constructing,
operating and abandoning the facilities.

watershed

An area bounded peripherally by a divide and draining, ultimately, to a
particular watercourse or waterbody.

WBEA

The abbreviation for Wood Buffalo Environmental Association.

Western

The abbreviation for Western Oil Sands Inc.

wt%

The abbreviation for weight percent.

WTI

The abbreviation for West Texas Intermediate.
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